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THE  UNITED  ELECTRIC  CO.,  Limited 

.  .  .  SU-CCSSSOR-S  TO  •  .  . 

W.  A.  Johnson  Electric  Go'y.  Toronto  Electric  Motor  Co.,  Limited.  Thompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
Head  Office — — — "mm^^ 

134  King  St.  W.,      -     TORONTO,  ONT. 


Has  transferred  the  Manufacturing  part 
of  its  business  to  .  .  . 


THE  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited 


TORONTO 


Who  will  hereafter  be  glad  to  quote  on 
all  regular  lines  formerly  made  by 

The  Royal  Electric  Company 


INCLUDING 


"S.  K.  C." 

ALTERNATING   CURRENT  APPARATUS 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E, 
Formerly  Electrical  Engineer  of  Royal  Electric  Co,  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing.  Reconstructinef. 

127  Kino  St.  E.,  HflffllLTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

W.  T  Steward. 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer. 
Complete  Specifications  and  Plans  for  Elec- 
tric Light,  treet  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc.  Positively 
independent  ot  any  Electric  Light  Manufac- 
turer. 

510  McKinnon  Building      -      TORONTO,  ONT. 

Telephone  8441. 


C.  E,  SHEDltlCK 

Manufacturer  of—         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's  Patents  in  Canada. 

Patronize  Home  Industries. 
•SI  All  I  ask  is  a  trial  ]» 


WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y. 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretaj-y-Trea--urer. 


MONTRE,f\U  Gf\Nf\Df\ 

1  Eim  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

\im  m  mm  mi 

Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factor}' :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    \V.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:  '  P.  E.  DONOHOE,  .Ag-ent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electric.\l  News  in  making  announcements. 


This  boiler  is  built  with  sheet  steel  case  or  for  brick  casing  as  desired  by 
purchasers. 

Uses  10  to  25  per  cent,  less  coal  than  a  return  tubular  boiler. 


ROBB  ENGINEERING  CO.,  limited 


AMHERST.  N.  S. 


RUBBER  INSULATED  WIRES  AND  CABLES 


|OF  EVERY  DESCRIPTION  FOR 


MONTREAL 


I  Telephone,  Telegraph,  and  Electric  Lightino-  Purposes. 

I    ^  I 

I     WIRE  AND  CABLE  COMPANY  | 
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FEA  TURES  WORTH  CONSIDER  A  TION : 

%   Great  Capacity,  High  Speed,  Unequalled  Efficiency,  $ 

Steady  Motion,  Easy  Workiug  Gait. 

Greatest  Power  from  a  Limited  Quantity  of  Water,  at  Smallest  Cost. 

UNDOUBTEDLY  THE  MOST  POPULA*?  TURBINE  MANUFACTURED. 


^a"A\Vg°u1    S.  mORGAN  SmiTM  CO/nPANY. 


YORK,  Penn.,  U.  S.  A 


Shows  at  a  glance  the  total  output  of 
the  Station. 

A  Record  to  keep  on  file. 

A  cheque  on  the  Switchboard  Attendant. 

As  one   well-known   Manager  put   it  : 

"No  station  Can  Afford  to  be  Without  One." 


FOR  PARTICULARS  ADDRESS- 


THE  MARTIN  AUTOMATIC  RECORDER  &  REGISTER  CO. 


CHAS.  JAMES,  Manager. 


AGENTS  WANTED 


12-14-16  Maru  St.,  HftMILTON,  GftN. 


STORAGE  BATTERIES 

AND 

FAN  MOTORS 


Dining-Rooms,  Sic!(  Rooms,  and  Sleeping  Apartments. 

POPLI.AR    PI^KICS,    GUARANTEED  SERVICE. 


Volta  Electric  Storage  Co. 


HAMILTON,  CANADA. 


Limited 


J  Simplicity,  Durability 
and  Few  R.epairs 


-1  hrcc   Essentials   in    ,i    (iood  Rni^ine 
That  the  W  HEP"!  LOCK  {)()sscs.ses  these  is 
evidenced  in  the  following  letter,  from  the 
Leamington    Electric  Light  vV^orks,    who  recently    replaced    a  Wheelock  engire  vviih 
a  larger  one  of  th(t  sam<;  make: — 

I.KAMINC.TON,  I3ec.  I  Sill,  igoo. 

iMKSSRS.  CKll  nil-:  &  Mce  LM.LOCH, 

M  .uiul.icuiii.1  >,  Ell'.,  Gall. 
Gkntlkmi;n,  — In  reply  to  your  favor  of  llie  151I1  insi.,  re  llie  Wluielock  eng-ine  lati-ly  replaced 
by  a  larger  one  by  your  firm,  we  have  pleasure  in  staling   llial   we  ran  ibe  engine  in  eonneitioii 
with  our  elerlric  light  works  conslanlly  for  over  eight  years,  during  the  whole  of  which  lime  we 
never  had  occasion  to  shut  down  while  running,  nor  did  the  engine  cost  us  one  cent  for  rei)airs. 

Yours  truly, 

TlIR  I.KAMtNGTON  Kl.riCTRIC  LitittT  Co.,  Ll.Mltl';!), 

Write  tor  pariicuiars  and  caTaloa.  i'^  '  w.  siares.  Pres. 

GOLDIE  &  M^CULLOUGH  CO. 


GALT,  ONT. 


Limited 


WE  ALSO  MAKK  GAS  ANIJ  GASOI.INK  KNCINI-S,  BOILERS,  PIMPS,  WAT1;k  Wlllll.S,  I- 1  Ol  R  Mil. I.  M  All  1 1 N  K  R  V,  OAT- 
MEAL MILL  MACHINI-RV,  OATMI-AI.  STIiAM  KILNS,  WOOD-WORKINC.  MACHINERY,  IRON  I'l  LLIiVS.  WOOD  RIM  SPLIT 
PULLEYS,    SIIAETING,  HANGERS,  GEARING,  PRUTION   CLUTCH    Pl'LLEYS,    ETC.,   SAEI'S,    VAl  t.lS  AND  VAI  IT  HOORS. 
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PERSONAL. 

Mr.  J.  W.  McRae  has  resig-ned  as  iTianaging--director  of  the 
Ottawa  Electric  Light  Company. 

Mr.  Thomas  Proctor,  city  electrician  of  New  Westminster, 
B.  C,  has  tendered  his  resignation. 

Mr.  H.  McCullough,  of  Winnipeg,  has  accepted  a  position  with 
the  Lethbridge,  Man.,  Electric  Light  &  Waterworks  Company. 

Mr.  John  Bird,  for  many  years  assistant  engineer  at  the  water- 
works pumping  station,  Hamilton,  died  suddenly  a  fortnight  ago. 

Mr.  Warren  Y.  Soper,  of  the  electrical  firm  of  Ahearn  &  Soper, 
Ottawa,  returned  last  month  from  a  tour  in  New  Mexico  and 
California. 

Mr.  W.  B.  Hall,  chief  engineer  of  the  high-level  waterworks 
pumping  station,  Toronto,  recently  slipped  on  the  sidewalk  and 
received  injuries  which  resulted  in  his  death. 

Messrs.  W.  T.  Jennings,  C.  E.,  of  Toronto,  R.  A.  Ross,  E.  E., 
of  Montreal,  and  G.  R.  Mickle,  B.  A.,  have  been  appointed  a 
board  of  examiners  in  the  engineering  department  of  Toronto 
University. 

English  papers  to  hand  announce  the  death  at  Grasmere  of 
Prof.  Frederick  George  Armstrong,  who  in  1871  was  appointed 
first  professor  of  engineering  in  the  new  applied  science  school  at 
McGill  University,  Montreal.  Five  years  later  he  returned  to 
England,  where  he  has  occupied  important  positions. 

Mr.  C.  N.  Ryan,  of  the  Toronto  Railway  Company,  has  ac- 
cepted an  important  position  in  Sao  Paulo,  Brazil,  in  connection 
with  a  street  railway  system  to  be  built  there  by  Canadian  capi- 
talists. Prior  to  his  departure  from  Toronto  he  was  presented 
with  a  handsome  gold  watch  by  a  number  of  his  friends. 

Mr.  Robert  A.  Ross,  E.E.,  of  Montreal,  sailed  on  the  22nd  of 
December  for  Russia.  Mr.  Ross  will  be  absent  for  some  months, 
having  received  a  commission  to  report  upon  an  important  power 
transmission  and  upon  railways  and  lighting  for  a  large  city  in 
that  country.  The  numerous  friends  of  Mr.  Ross  will  be  pleased 
to  learn  of  his  success  in  this  direction. 

Mr.  H.  H.  Gilmour,  for  the  past  seven  years  superintendent  of 
the  Waterous  Engine  Works  Company,  at  Brantford,  Ont.,  has 
severed  his  connection  with  that  firm  and  accepted  a  position 
with  the  Canadian  General  Electric  Company  at  Toronto.  Before 
leaving  Brantford  he  was  made  the  recipient  of  a  set  of  silver 
table  cutlery  by  the  employees  of  the  Waterous  Company,  and  of 
a  gold-headed  ebony  cane,  suitably  engraved,  by  the  apprentices 
of  that  establishment. 

Mr.  R.  V.  Bingay,  who  for  the   past   five  years  has  filled  the 


pos  ition  of  superintendent  of  the  transformer  department  of  the 
Packard  Electric  Company  at  St.  Catharines,  Ont.,  recently  ten- 
dered his  resignation.  To  mark  the  esteem  in  which  he  was  held 
the  employees  of  that  department,  to  the  number  of  about  thirty, 
tendered  him  a  banquet  at  the  Grand  Central  Hotel  in  St.  Cath- 
arines. Mr.  George  Flack  was  master  of  ceremony.  On  behalf 
of  the  employees  he  read  a  complimentary  address  and  presented 
Mr.  Bingaj'  with  a  beautiful  gold  locket  and  chain.  Mr.  Bingay 
made  a  neat  speech  in  reply,  referring  to  the  pleasant  relations 
that  had  existed  between  himself  and  his  employees. 

The  acquisition  by  the  Canadian  General  Electric  Company  of 
the  manufacturing  department  of  the  Royal  Electric  Company 
has  necessitated  a  number  of  important  changes  in  the  staff.  Mr. 
E.  G.  Patterson  becomes  general  superintendent  of  the  Peter- 
borough works  as  successor  to  Mr.  C.  A.  Barton,  who  has 
resigned.  Mr.  Hazen  Ritchie  has  been  transferred  from  Peter- 
borough to  become  general  superintendent  of  the  Montreal  factor^-. 
Mr.  L.  D.  W.  Magie,  of  the  Royal  Electric  Company,  has  been 
transferred  to  chief  engineer  at  Peterborough,  and  Mr.  La\  field 
has  been  promoted  to  works  accountant  at  Peterborough.  Mr. 
McDonagh,  of  the  Royal  Company,  takes  the  position  of  factory- 
accountant  at  Montreal.  Mr.  Edwards  and  Mr.  Jenking,  of  the 
Royal  Compan}-,  take  important  positions  in  the  Toronto  head 
office.  Mr.  Dean  remains  as  manager  of  the  Montreal  branch 
office.  Mr.  Christie,  of  the  Royal  Company,  takes  the  position 
of  general  storekeeper  at  the  Montreal  factory.  Mr.  Dobie  and 
most  of  the  principal  members  of  the  Royal  factory  staff  remain 
with  the  Canadian  General.  Mr.  H.  G.  Xicholls  has  been  ap- 
pointed assistant  secretary  of  the  company,  and  will  also  act  as 
private  secretary  to  the  general  manager. 

Cable  advices  received  on  December  28th  last  announced  the 
death  of  Mr.  Frank  P.  Brothers,  manager  of  the  Cuba  Company 
at  Santa  Clara,  Cuba.  Deceased  was  one  of  the  best  known 
railway  men  in  Canada.  He  was  born  about  fifty  years  ago  in 
Quebec,  and  in  early  life  was  employed  in  the  building  of  the 
Credit  Valley  Railway  and  the  C.  P.  R.  through  the  Rocky 
Mountains.  He  removed  to  Montreal  in  189JJ  and  became  mana- 
ger of  construction  on  the  street  railway  system  in  that  city. 
Two  years  later  he  went  to  St.  John,  X.  B.,  to  superintend  the 
construction  of  the  electric  street  railway  there.  Returning  to 
Montreal  in  1896,  he  remained  for  two  years,  when  he  went  to 
Kingston,  Jamaica,  and  superintended  the  construction  of  a  street 
railway  system  there.  From  Kingston  he  went  to  Demarara  and 
superintended  the  building  of  a  street  car  system  in  Georgetown. 
Last  fall,  at  the  request  of  Sir  William  \"an  Home,  he  went  to 
Cuba  to  look  after  the  railway  interests  of  the  Cuba  Company. 
Mr.  Brothers  enjoyed  a  national  reputation  a-s  an  able  railway 
contractor.  He  leaves  a  wife  .ind  one  son.  who  are  now  living  in 
Toronto. 


JAOK  SHAFT  EQUIPMENTS 


FLOOR  STANDS  •  QUILLS  •  CLUTCH  PULLEYS 


Thousands  of  our 
Clutches  in  successful 
use. 

Send  for  Clutch 
Booklet  now  ready. 


SEND  FOR 


Made  in  all  sizes 
—  I  to  1,000  Horse 
Power. 

5  '  Posit.ve  Friction 

Liberal  Clearance 
All  Parts  Interchangeable 


SEE  OUR  GEARED  SHIFTER 


CLUTCH  COUPLINGS 


ESTIMATES 


D 


ODCE  MAN'F'G  CO.,  OF  TORONTO,  LIMITED 

TORONTO,  ONT. 


January,  .go,  THE  CANADIAN  ELECTRICAL  NEWS 

Cable  Address  :  "PACKARD,  ST.  CATHARINES."  A.B.C.  and  Liebers  Codes. 

m  ?mm\)  elegtrig  go. 


LIMITED 

MAKERS  OF  


INCANDESCENT  LAMPS 

TRANSFORMERS 

SOLE  AGENTS  FOR  CANADA  

Scheeffer  Recording  Watt  Meters 

D  and  W  Enclosed  Fuses  and  Apparatus 

SELLING  AGENTS  FOR  WESTERN  CANADA  FOR  


The  C.  P.  Co.,  Limited,  Electrical  Supplies 

IMPORTANT  :  We  now  furnish  our  well-known  Type  "L" 
Transformers  with  pancake  coils,  either  air  or  oil  cooled. 


WRITE  FOR  PARTICULARS 
AND  PRICES 


SI  6flTHflRINE,S,  Gmm 


LWfRE  CONDUCT,  TUBINSj 


mi 


Riehmondt 


Electro  Galvanized  Exterior  and 
Flexible  Enameled  Interior  on 
Reamed  Steel  Tubing.  ^p^t,„t,<,  ^arch,  ,900 


Wire  Conduit  Tubing 


This  pipe  fills  all  of  the  requirements  of  and  is  approved 
by  the  National  Hoard  of  I'^ire  Underwriters. 


R.  E.  T.  PRINCLE 

769  Craig  Street      -  MONTREAL 


Branch  :  72  Prince  William  Street,  ST.  JOHN,  N.  B. 
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ELECTRICAL  SUPPLIES 

Galvanized  Telegraph  Wire,  Phosphor  Bronze  Tele- 
graph Wire,  Submarine  and  Aerial  Cables. 
Wire  Ropes  and  Special  Elevator  Ropes. 

JACK  &  ROBERTSON     -       -  MONTREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  machine  put  together  with  skill  brought  Ly  years  of 
experience  in  pump  building,  and  with  fuil  provision  made  fcr  the  x-aried  demands  likely  10  be  made  upon  a 
pump  of  this  general  character.  .\  feature  of  value  is  the  situating  of  the  three  cranks  120  degreesapart.  thus 
giving  a  practi  ally  constant  fl  w  of  water,  minimizing  strain  on  pump  and  economizing  power.  The  Pump 
can  be  readily  re  packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  be  conveniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  to  suit  all 
duties.  • 

WE  ARE  M.\NUF.ACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STYLES  AND 
VARIETIES  OF  PUMPING  M.\CHINFRV  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
P:NQUIRIES  FRO.M  engineers,  .mine  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
RKQUIREMENTS  IN  OUR  LINE.  CAT.\LOGUES  AND  SPECIFICATIONS  FURNISHED 
UPON  REQUEST. 


We  are  also  manufacturers  of  the  Northey  Gas  and  Gasoline  Engine,  which  bas  prored 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  ictermitient  power 
users  in  the  maiket.   Suitable  for  machine  Fhops,  pumping  and  electnc  light  pUnts,  etc. 
Wnte  for  descnptive  boolclet. 


THE  NORTHEY  CO.,  uM,m  TORONTO,  ONT. 


If  its 

PlttsDuro  Transioriuer 

TYPE  "K" 

it  IS  without  an  equal,  and  vou  can 
Save  Money  by  buying.    WHY  ? 

Our  Catalogue  B  tells  whv — 
we  give  it  away. 

W^e  keep  ever\  thing  electrical. 


708  and  710  Cra.ig  St. 


FILTKKS 
@  PUMPS 
T.ANKS 


JOHN  m'^DOUGALL    -  6al6donlan  Iron  Works.  MONTRE'RL.  QUE. 


CANADIAN 


E:ivE:c"ri^icAiv  hews 
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Till-:  C.  II.  MiM<i  iMi;u  I'l  ui.isiiiNi;  Company  ov  I'okon  ro,        i  ri:i>, 
ToRONK.),  Canada. 
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ELECTRICAL  TRANSMISSION  PLANT  OF 
THE  JACQUES  CARTIER  WATER 
POWER  COMPANY,  QUEBEC. 

One  of  the  most  successful,  interesting  and  up-to- 
date  electrical  transmission  plants  recently  installed  in 
Canada  is  that  of  the  Jacques  Cartier  Water  Power 
Company,  supplying  light  and  power  in  the  city  of 
Quebec — interesting  on  account  of  the  engineering  feat- 
ures of  the  plant  itself,  the  historic  associations  and 


Fig.  I. — Main  Dam  from  Railway  Bridge. 


quaint  peculiarities  of  the  city,  and  its  predicted  com- 
mercial importance  in  the  near  future. 

The  contractors  for  the  whole  work  were  the  Inter- 
national Hydraulic  Company,  of  New  York,  who 
recently  turned  over  the  plant  to  the  Jacques  Cartier 
Water  Power  Company. 

The  power  house  is  situated  on  the  Jacques  Cartier 
river,  at  the  rapids  of  St.  Gabriel,  17  miles  from  the 
city  of  Quebec,  the  normal  head  being  about  32  feet. 
As  the  river  is  here  divided  by  a  small  island,  two  dams 
were  necessary;  both  are  substantially  built  of  cribwork, 
the  smaller  being  142  feet  in  length,  and  the  main  dam, 
shown  in  Fig.  i,  158  feet.  The  dams  raise  the  river 
sufficiently  to  give  a  level  surface  for  six  miles  up,  thus 
giving  considerable  power  storage,  if  it  should  ever  be 
necessary,  and  at  the  same  time  entirely  obviating  any 
trouble  from  frazil.  At  one  end  of  the  main  dam  is 
built  a  heavy  masonry  bulkhead,  from  which  the  two 
feedpipes,  13  feet  in  diameter,  lead  to  the  powerhouse, 
270  feet  below. 

The  power  house,  shown  in  i'"ig.  2,  is  of  brick,  56x86 
feel,  and  is  situated  at  such  an  elevation  that,  at  ordi- 
nary conditions  of  the  river  ies  eis,  the  turbines  are  driven 
under  a  pressure  due  to  about  17  feet  of  head  above, 
vvilli  a  dral'l-tulie  vacuum  due  to  alxiut  15  feet  ol  lall 
below. 

Each  of  the  two  generators  is  direct  coimected  to  two 
54  inch  McC'ormick  turbines,  inainilacl nrcd  by  the  S. 
Morgan  Smitli  C"onipany.     These  wheels  under  30  leet 


head  are  capable  of  delivering  1,710  h.  p.  at  full  gate. 
The  water-wheel  governors  on  the  large  turbines  are  of 
the  Lombard  type.  The  30  inch  feed  pipes  for  the  ex- 
citer, turbines  are  fed  inside  the  power  house  from  the 
main  pipes,  being  arranged  with  four  valves,  so  that 
either  exciter  turbine  can  be  fed  from  either  of  the  main 
pipes.  A  view  of  the  wheel  room  is  shown  in  Fig.  4. 
In  the  spring  of  this  year,  two  large  stand-pipes  are  to  be 
erected  close  to  the  power  house,  one  on  each  side  of  the 
pipe-line,  to  overcome  the  inertia  effect  in  the  long  feed 
pipes;  this  effect  is  so  marked  that  it  is  not  practicable 
or  safe  to  operate  the  governors  automatically  under 
present  conditions,  the  governing  in  the  meantime  being 
done  manually,  which,  although  troublesome,  is  very 
satisfactory,  the  regulation  being  inside  of  i  per  cent, 
each  way  under  varying  load. 

The  electrical  equipment  of  the  power  house  is  of 
Westinghouse  manufacture  throughout.  The  two  gen- 
erators are  of  the  three-phase,  revolving  armature  type, 
of  750  k.  w.  capacity  (guaranteed  for  5  hours  at  25 
per  cent,  overload),  wound  for  2,600  volts,  7,200  alter, 
nations  per  minute,  at  150  revolutions  per  minute.  The 
exciters  are  37.5  k.  w. ,  125  volt  four-pole  machines, 
each  direct  connected  to  a  single  18  inch  turbine,  run- 
ning at  350  r.  p.  m.,  and  regulated  by  a  small  Walsh 
governor. 

The  switchboard  (Fig.  6)  is  of  five  panels,  one  exciter 
panel,  two  generator  panels,  and  two  line  panels.     It  is 


l-ui.  2.    l\n\  KK  IKn  si-:  and  D.\m  kijom  Hi;i.ow. 

similar  to  the  standard  Westinghouse  board,  but  with 
some  additions  and  changes.  Besides  ammeters  in 
every  phase  of  each  generator  and  line,  there  are  two 
Niagara  type  indicating  wattmeters  on  each  generator 
panel,  and  a  Westinghouse  polyphase  integrating  watt- 
meter on  eacli  line  panel.  It  is  furnished  with  duplicate 
sets  of  bus-bars  and  double  tlii  ow  su  it  dies  on  genera- 
tors, lines  and  exciters. 

There  are  two  sets  of  steji-iip  1  l  anslormers,  each  of 
three  250  k.  w.  units,  of  the  Westinghouse  self-cooling, 
oil-insulated  t\pe,   raising  the  \ciltage  from  2,000  to 
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20,000  volts.  These  are  delta  connected  on  primary 
and  secondary,  so  that  in  case  of  one  transformer  becom- 
ing disabled,  the  service  can  be  continued  on  the  re- 
maining two  units  of  the  same  set. 

Through  the  centre  of  the  power  house  runs  a  brick 


Fig.  3. — Power  House  from  Bllk  IIi  au. 


wall  set  on  a  5  inch  masonry  foundation  wall,  beginning 
below  the  level  of  the  bottom  of  the  draft-tubes,  and 
running  up  to  just  below  the  floor  level,  each  side  of 
this  foundation  wall  being  filled  in  with  rubble  masonry 
up  to  the  concrete  under  the  cement  floors.  On  one 
side  of  this  brick  wall  is  the  dynamo  room,  containing 
the  generators,  exciters,  switchboard  and  water-wheel 
governors;  on  the  other  side  on  the  ground  floor  is  the 
wheel-room,  on  the  first  floor  the  space  is  divided  into 
eight  rooms,  in  the  largest  of  which  are  the  step-up 
transformers  referred  to  above.  In  the  attic  are  the 
20,000  volt  combined  fuse  and  circuit  breakers  and  a 
set  of  Wurt's  lightning  arresters,  on  marble  panels,  de- 
signed also  for  20,000  volts. 

A  unique  feature  of  the  power  house  is  that  a  part  of 
it,  the  remaining  seven  rooms  referred  to  above,  is  used 
as  living  quarters  for  the  power  house  staff,  one  man 
being  employed  as  cook.  There  are  four  double  bed- 
rooms, a  dining  room,  kitchen  and  bath-room.  The 
arrangement  is  found  to  be  a  comfortable  and  conven- 
ient one.    A  separate  building,  also  containing  a  private 


Fig.  4. — Wheel  Room,  Showing  Exciter  Wheel  Cases 
AND  Cross-Pipe. 


living  room,  is  fitted  up  as  a  store-room  and  work  sliop, 
another  building  near  by  being  a  blacksmith  shop. 

The  transmission  pole  line  is,  generally  speaking,  of 
35  foot  poles,  but  where  irregularities  in  the  ground 
occur,  or  where  the  line  passes  near  dwellings,  liie  jioles 


are  much  higher  than  this;  in  one  case  where  the  line 
passes  along  a  cemetery  bordered  by  high  trees,  spliced 
poles  are  used,  80  to  85  feet  high. 

The  transmission  line  is  composed  of  two  sets,  each 
of  three  No.  4  B.  &  S.  hard  drawn  copper  wires,  each 
set  being  transposed  five  times.  The  telephone  line  is 
transposed  every  second  pole;  in  neither  case  is  any 
trouble  from  induction  experienced. 

Just  outside  the  city  limits  is  situated  the  transformer 
sub-station  (Fig.  8),  a  brick  building  with  cement  floor, 
containing  high  potential  circuit  breakers  and  Wurts 
lightning  arresters  of  the  same  type  as  at  the  power 
house,  and  two  sets  of  step-down  transformers;  each 
set  consists  of  two  375  k.  w.  units  with  Scott  connec- 
tion for  transforming  the  20,000  volt  three-phase  current 
to  two-phase  current  at  2,000  volts.  The  trunk  line 
running  from  this  point  to  the  distributing  switchboard, 
about  one  mile,  is  on  60  foot  poles,  carrying  two  four- 
wire  sets  of  No.  00  .B  &  S.  weather-proof  wire. 

The  distributing  switchboard  is  temporarily  set  up 
inside  the  walls  of  the  old  fort,  in  a  substantial,  though 
small,  stone  building,  which  was  originally  a  powder 
magazine.      This  arrangement  is  made  pending  the 


completion  of  a  spacious  building  which  the  company 
are  about  to  build,  combining  the  general  offices  and 
store-rooms  with  the  distributing  station.  The  building^ 
will  be  situated  at  about  the  centre  of  the  city,  on  one 
of  its  most  important  thoroughfares.  The  switchK"»ard 
consists  of  fi\  e  panels,  two  for  the  two  trunk  lines,  two 
distributing  panels,  and  one  regulating  panel.  By 
double  throw  switches  on  the  line  panels  the  current  is 
switched  on  either  set  of  distributing  bus-bars,  on  either 
of  which  by  similar  double  throw  switches  on  the  cir- 
cuits panels,  any  city  line,  of  which  there  ;ire  at  present 
eiglit,  ma\'  be  tiu'own.  On  these  circuit  panels  .ire 
plugs  with  flexible  couplings,  two  sets  to  each  circuit, 
so  that  in  case  of  a  throw  o\  er  to  the  other  bus-b.irs  no 
interruption  of  light  need  occiu'. 

The  regulating  panel  is  equipped  with  Stillwell  regu- 
lators boosting  4  per  cent,  each  wa\ .  On  this  panel  is 
also  a  voltmeter  and  multipoint  switch,  to  which  rims  a 
complete  system  of  pressure  wires  from  two  points  on 
each  of  the  main  banks  of  transformers  in  the  city  dis- 
tribution. Hy  the  \oltago  on  those  ]'<ressure  wires  the 
regulators  are  woi  ked,  in  some  cases  also  enabling  the 
switchboard  attendant  to  detect  a  blown  transformer 
fuse  before  being  notitieil  bv  customers. 

To  correct  the  power  house  voltage  so  as  to  gi>e 
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the  required  pressure  at  sub-station,  two  other  voltmeters 
on  the  reg-ulating  panel  are  used,  one  on  each  phase  of 
the  lighting  bus-bars,  the  mean  of  their  readings  being 
taken.  To  communicate  with  the  power  house  a  sys- 
tem of  signalling  is  used,  which  deserves  special  notice 
on  account  of  its  novelty,  convenience  and  effectiveness. 
Choke-coils  are  connected  across  the  telephone  line  both 
at  power  house  and  distributing  station,  having  an  im- 
pedence  so  high  that  the  ordinary  use  of  the  telephone 
is  not  affected.  The  middle  points  of  these  coils  are 
grounded,  and  a  relay  and  key  inserted  at  both  ends, 
ennabling  signals  to  be  made  even  if  the  telephone  line 
becomes  short-circuited,  or  if  one  wire  be  broken.  The 
regular  practice  is  regulation  within  14  per  cent,  each 
way. 

The  city  is  divided  into  eight  districts,  fed  by  separate 
sets  of  primaries;  in  each  district  there  is  one  or  more 
banks  of  transformers,  feeding  a  three-wire  secondary 
system,  108  volts  on  each  side.  The  three-wire  princi- 
ple is  carried  so  far  that  where  many  customers  are 
supplied  from  the  same  loop,  three  wires  are  run  to  the 
bracket  where  services  diverge,  using  2 16  volts,  thereby 
giving  much   better  regulation  with   same  amount  of 


Fig.  6. — Temporary  Distributing  Switch-Board. 


copper.  Some  outlying  districts,  of  which  several  have 
not  before  had  electric  light,  i.  e.,  St.  Louis  Road,  St. 
Foye  Road,  Sillery,  are  now  reached;  in  these  districts 
customers  are  supplied  mainly  from  independent  trans- 
formers. An  entirely  separate  city  system  is  used  for 
the  power  service,  current  being  supplied  at  500  volts. 
For  the  purpose  of  this  part  of  service,  the  city  is  divid- 
ed into  two  districts  respectively,  east  and  west  of  the 
distributing  station.  The  indications  at  present  arc 
that  this  will  soon  be  a  very  important  part  of  the 
system. 

It  will  be  noticed  that  the  entire  plant  from  power 
house  to  distributing  station  is  in  duplicate,  so  thai  in 
case  of  a  breakdown  in  any  part,  the  duplicate  part  may 
be  used  to  continue  the  service. 

The  transformers,  meters  and  lamps  used  were  manu- 
factured expressly  for  the  company,  and  on  their 
specifications.  Pittsburgh  transformers,  Westing- 
house  and  Diamond  meters  and  Imperial  lamps  are 
the  types  employed  at  present. 

The  transformers  have  a  special  winding,  the  two 
.secondary  coils  each  giving  108  volts,  so  that  a  single 
transformer  may  feed  a  three-wire  set.  They  have 
proved  peculiarly  free  frym  lightning  trouble,  as  in  spite 


of  the  heavy  storms  of  the  past  summer,  not  one  break- 
down has  occurred.  Before  being  put  into  service, 
each  transformer  is  given  an  eight  hour  run  at  full  load, 
iron  and  copper  losses  are  measured,  and  ratio  tested 
with  a  standard  transformer.     From  these  tests  the 


Fu;.  7. — View  of  Transmission  Line. 


percentage  regulation  up  to  full  load  is  obtained.  A 
complete  record  is  kept  of  every  transformer;  besides 
the  manufacturer's  number,  each  is  given  a  local  num- 
ber, its  position  is  noted,  with  number  of  lamps  fed, 
either  from  this  transformer  singly  or  from  the  bank  of 
which  it  forms  a  part,  also  the  number  of  lamps  on  each 
side  of  the  three-wire  system.  The  record  is  referred  to 
before  connecting  up  any  new  installation,  so  as  to 
keep,  as  nearly  as  possible,  a  balanced  load  on  each 
transformer,  and  to  avoid  overloading.  Between  each 
two  transformers  on  the  two  outside  wires  of  the 
secondary  mains,  junction  boxes  are  inserted,  thus  pre- 
venting the  crippling  of  the  whole  bank  should  the  fuse 
on  one  of  the  transformers  blow. 

Every  meter  is  tested  at  various  loads,  and  a  com- 
plete record  is  kept  on  file. 

Five  lamps  from  each  barrel  of  every  shipment  are 
put  on  a  testing  rack  and  tested  every  48  hours  for 
candle  power  and  wattage,  and  are  also  run  for  life. 
Curves  are  drawn  showing  the  decrease  in  candle  power 
and  the  increase  in  wattage,  and  a  mean  efficiency- 
curve  is  also  drawn,  specially  noting  at  what  age  the 
lamp  crossed  the  10  per  cent,  and  20  per  cent,  depreci- 
ation lines.     These  curves  are  drawn  for  each  set  of 


Fig.  8. — Step-Down  Tr \nsi-ormi:k  Ilorsi:. 


lamps  on  test,  and  the  photometer  work  is  tlone  with 
laboratory  precision.  i  he  lamps  are  supplied  free  on 
first  installations,  and  lor  meter  customers  free  renew- 
als. To  flat  rate  customers  lamps  are  sold  below  cost 
of  any  on  tlie  market,  so  as  to  secure  proper  service.  A 
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3.1  watt  lamp  is  ussd  on  meter  installations,  and  a  3.5 
on  flat  rates.  Complaint  cards  are  sent  to  subscribers, 
which  they  may  fill  in  and  return  in  case  of  any  dissat- 
isfaction, and  whenever  necessary  a  Bristol  voltmeter 
in  portable  form  is  set  up  on  the  customer's  premises, 
so  that  the  voltage  may  be  checked  up  for  a  few  days. 

The  company  is  operating  under  a  very  keen  opposi- 
tion, but,  on  account  of  its  liberal  policy,  coupled  with 
its  earnest  efforts  to  serve  and  oblige  its  customers, 


Fig.  9. — Distributing  .Station. 


and  the  fact  that  it  was  the  cause  of  reducing  rates 
about  40  per  cent.,  it  has  met  with  liberal  support  from 
the  citizens.  All  the  poles  were  specially  selected,  and 
the  company  avoided,  the  principal  thoroughfares  as 
much  as  was  practicable.  These  points  alone  helped  to 
win  the  esteem  of  the  public. 

The  management  of  the  compan}'  is  in  the  hands 
of  Mr.  Edward  Slade,  while  Mr.  G.  Hartnian  is 
superintendent. 

COMPLIMENTARY  DINNER  TO  PROF. 
GALBRAITH. 

The  assembling  of  nearly  three  hundred  students  and 
graduates  of  the  School  of  Practical  Science  at  the  com- 
plimentary banquet  tendered  to  the  worthy  Principal, 
Prof.  Galbraith,  on  December  21st,  was  a  high  tribute 
to  that  gentleman's  personal  popularity  and  worth,  as 
well  as  to  the  value  of  the  services  which  he  has  ren- 
dered to  the  cause  of  scientific  education  in  Ontario. 
Graduates  were  present  from  almost  every  part  of  the 
Dominion  and  from  across  the  line.  The  arrangements 
for  the  dinner  were  most  complete,  reflecting  much 
credit  upon  the  energy  and  taste  of  the  committee. 

McConkey's  handsome  new  ball-room  was  utilized 
for  the  occasion.  On  the  walls  were  21  shields  bearing 
the  names  of  the  graduates  of  each  year  since  the  open- 
ing of  the  school. 

Mr.  James  McDougall,  engineer  for  the  County  of 
York,  presided,  having  on  his  right  the  Minister  of 
Education  and  on  his  left  the  guest  of  the  evening,  be- 
sides many  other  guests  of  prominence.  In  the  balcony 
were  a  number  of  ladies,  including  Principal  Galbraith's 
aged  mother  and  Mrs.  Galbraith. 

There  was  much  handshaking  and  jollity  among  the 
"old  boys,"  who  in  many  cases  had  not  met  for  vears, 
while  the  present  day  students  causetl  man\  a  laugh  bv 
the  clever  bon  mots  with  which  they  punctuated  the 
remarks  of  the  \  arious  speakers. 


In  expressing  his  acknowledgment  and  appreciation 
of  the  honor  conferred  upon  him.  Prof.  Galbraith  took 
occasion  to  refer  to  the  subject  of  engineering  education, 
based  upon  his  experience  during  the  last  twenty-one 
years  as  Principal  of  the  School  of  Practical  Science, 
and  his  knowledge  of  the  success  of  its  graduates.  He 
pointed  out  that  while  i^  was  plainly  impossible  within 
the  short  space  of  three  or  four  years  to  turn  out  an 
engineer,  architect  or  chemist  fit  for  the  full  responsi- 
bilities of  his  profession,  a  scientific  school  could  fur- 
nish its  students  with  advantages  which  it  was  worth 
time  and  money  to  acquire.  Perhaps  the  chief  object 
of  such  a  school  was  to  train  its  graduates  to  read  and 
appropriate  the  facts  supplied  through  engineering  lit- 
erature, and  to  acquire  skill  of  hand,  eye  and  ear  by 
work  in  the  laboratory,  drafting  room  and  field.  One 
of  the  greatest  advantages  of  a  ocurse  of  study  in  a 
scientific  school  was  that  the  mind  of  the  student  is  al- 
most unconsciously  trained  in  the  classification  of  facts. 
He  cannot  attend  the  various  classes  for  three  or  four 
years  without  knowing  to  what  departments  or  sub- 
departments  of  science  the  facts  of  observation  are  to 
be  referred,  and  even  if  he  has  forgotten  how  to  apply 
the  sciences  he  knows  at  least  where  and  how  to  get 
the  information  he  requires  without  loss  of  time.  His 
course  in  the  school  has  supplied  him  with  a  great 
catalog  of  knowledge. 

The  Principal,  in  bringing  his  remarks  to  a  close, 
made  the  important  announcement  that  the  Senate  of 
Toronto  University  had  passed  a  statute  which  provides 
that  the  School  of  Practical  Science,  its  teaching  staff, 
examiners  and  students,  together  with  the  examiners 
for  the  degrees  in  applied  science  and  engineering,  shall 
ex  officio  constitute  the  Faculty  of  .\pplied  Science  of 
the  University  of  Toronto.  By  this  statute  the  powers 
of  the  Senate  with  reference  to  the  degrees,  and  those 
of  the  school  with  reference  to  the  work  of  instruction, 


Fig.  10. — \"iEw  OF  Citv  Oistkuu  tiov. 


as  also  the  statute  respecting  affiliation,  remain  unal- 
tered. The  result  is  that  the  University  gains,  without 
expense,  a  fully  equipped  Faculty  of  .\pplied  Science, 
and  in  this  respect  puts  itself  on  an  equality  with  the 
other  great  universities  of  the  continent;  while,  on  the 
other  hand,  the  School  of  Science  gains  public  recopii- 
tion  of  the  fact  that  its  work  is  of  equal  rank  and  dig- 
nity with  that  of  the  ancient  faculties  of  arts,  medicine 
and  law. 

The  proceedings  terminated  with  the  presentation  to 
Prof.  Galbraith  of  a  handsome  gold  watch  by  the  grad- 
uates and  undcrgiadi;rlcs  of  the  school.. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  Jan.  9TH,  1901. 

It  seems  rather  a  pity  that  Canadians  do  not  appear  to  be 
satisfactory  to  Canadian  institutions.  The  Canadian  Pacific 
Railway  Company,  who  certainly  owe  their  very  existence  to 
Canadians  as  a  whole,  have  seen  fit  to  give  the  contract  for  the 
electric  light  wiring  required  in  the  new  extension  being  built  to 
Windsor  depot,  to  Edwin  C.  Lewis  &  Co.,  a  United  States  firm 
of  wiring  contractors.  This  was  followed  up  in  a  more  flagrant 
manner  by  the  Grand  Trunk  Railway  Company  giving  their  con- 
tract for  similar  work  to  the  Western  Electric  Company,  again 
United  States.  This  case  is  termed  more  flagrant  because 
when  the  city  of  Montreal  ceded  the  land  on  McGill  street  for  the 
new  office  building  (the  one  referred  to),  it  was  distinctly  under- 
stood that  local  contractors  were  to  be  given  the  work  ;  certainly 
the  city  of  Montreal  had  no  intention  of  figuring  as  philanthropists 
for  the  benefit  of  wealthy  American  firms. 

Quite  a  serious  fire  occurred  in  this  city  recently,  due,  it  is 
claimed,  to  high  tension  current  coming  in  on  the  interior  wiring 
at  the  residence  of  Mr.  Hugh  Paton  on  Sherbrooke  street.  The 
wiring  was  done  some  seven  years  ago,  and  for  a  job  of  that 
date  is  not  at  all  bad.  Red  core  "  habirshaw"  wire  was  in  use, 
but  unfortunately  no  main  switch.  The  "  fixtures  "  had  been  fur- 
nished with  the  old  "  fibre  sheet  "  insulating  joints,  and  one  fix- 
ture had  been  overlooked  evidently,  as  it  had  none  at  all.  The 
point  at  issue,  however,  is  this,  why  should  the  underwriters  have 
their  inspectors  call  on  small  retail  stores  and  other  petty  risks, 
and  yet  not  visit  private  dwellings  as  well  ?  Surely  one  is  as 
liable  to  "  electric  fires  "  as  the  other,  and  equally  worthy  of  in- 
spection. In  this  very  case  no  objection  would  probably  have 
been  raised  by  Mr.  Paton  as  to  "  expense  "  had  he  been  requested 
to  bring  his  installation  up  to  standard  ;  but  it  is  more  than  pos- 
sible the  first  thing  he  heard  of  any  "  regulations  "  was  after 
being  burned  out. 

Decorative  electric  illimiinations  were  few  and  far  between  in 
outdoor  Montreal  during  the  late  holiday  season.  What  there  were 
consisted  of  conventional  lines  of  alternated  red,  white  and  blue 
lamps,  which  cannot  be  called  decorative,  and  in  fact  since  such 
have  appeared  ever  since  jubilee  year,  they  begin  to  pall  on  one. 
Where  lines  of  lights  are  used  to  show  the  architecture  by  pick- 
ing out  the  outlines  of  a  building  they  are  right  enough,  other- 
wise the  effect  would  certainly  be  more  appreciative  if  worked 
into  heraldic  shields,  national  flags,  etc.  As  this,  however,  prob- 
ably costs  a  little  more,  it  may  explain  the  reason  why  so  many 
of  our  shop-keepers  decorate  electrically,  when  they  do  it  at  all, 
by  hetergeneous  strips  of  everlasting  red,  white  and  blue  lamps. 
We  understand  that  some  good  Xmas  tree  work  was  done  in 
some  private  families  when  miniature  lamps  of  various  colors 
were  interspersed  amongst  the  branches  and  connected  up  in 
series-multiple  with  the  illuminating  circuits  of  the  house. 


WHAT  IS  A  "HORSE  POWER"  (H.  P.)   WHAT  ITS 
VALUE  OR  COST? 

By  Chas  Baillairoe. 

This,  in  mechanical  parlance,  is  said  to  be  equal  to  33,000  lbs. 
elevated  to  the  height  of  one  foot  in  one  minute  of  time. 

I  am  led  to  the  explanation  of  this  from  seeing  that  at  a  recent 
meeting  of  stockholders  of  the  Chaudiere  Electric  Light  Co., 
where  an  offer  was  being  discussed  of  so  many  thousand  dollai  s 
for  so  many  or  so  much  horse  power,  no  one  seemed  to  have  a 
very  clear  idea  of  what  a  horse  power  is  or  of  what  its  value  is  in 
dollars. 

As  a  matter  for  coinparisDii,  1  i-xplaiiu'il,  in  tlisi  ussing  1  he  value 
of  the  proposition,  that  if  a  horse  costs  $100.00,  at  which  price  an 
able-bodied  animal  may  be  purchased,  its  yearly  value  at  5% 
interest  on  cost  is  $5.00.  "Now,"  said  I,  "a  horse  is  like  a 
loan — II  loan  is  (o  become  exiinct,  say  in  30  or  40  years,  and  a 
sinking  fuiul  has  lo  hv  prcnidetl  of  say  2%  to  pay  it  off.  The 
horse  also  will  become  exiinct  or  cease  to  be  of  much  use  after  10 
years,  and  thus  to  cover  cost  of  purchase  $10.00  per  annum  has 
to  be  allowed  wherewith,  at  the  expiration  of  that  lime,  lo  pur- 
chase another.  $10.00  aiul  $5.00  are  $15.00.  Now,  you  have  to 
feed  this  horse,  and  he  will  eat  in  a  twelve-month  500  bundles  of 
hay,  which,  at  $5.00,  comes  to  another  $25.00.    Add  again  say 


26  bushels  of  oats, a  bushel  a  week  or  a  gallon  a  day,  at  50  cents — 
$12.50  more — together  $62.50  as  almost  a  minimum.  ' 

Man,  by  harnessing  the  powers  of  nature,  as  evidenced  in 
waterfalls,  by  the  discovery  and  application  of  steam,  compressed 
air,  electricity,  etc.,  has  given  us  a  substitute  for  the  actual  or 
living  horse,  and  one  easier  to  handle  and  more  economical;  but 
even  so,  this  mechanical  horse  power  costs  something,  since  there 
are  to  be  allowed  for  the  interest  on  cost  of  damming  rivers  to 
get  the  head  of  water  necessary  to  utilize  this  element,  the 
interest  on  cost  of  machinery  and  engines. 

There  is  the  yearly  cost  of  the  horse,  for  purchase.  Dams 
and  machinery  wear  and  are  subject  to  accidents  and  have  to  be 
repaired,  and  there  is  the  yearly  cost  for  maintenance.  The 
works  can  last  but  for  a  limited  number  of  years,  and  this  is 
where  the  sinking  fund  comes  in  to  wipe  out  the  cost  and  provide 
for  renewals,  and  all  this,  with  cost  of  management,  amounts  to 
something.  Therefore  a  mechanical  horse  power,  like  the  living 
one,  must  cost  if  not  $50.00  or  $60.00  a  year,  a  goodly  portion  of 
this  sum.  If  it  only  costs  $15.00,  there  is  already  a  tremendous 
saving,  and  I  have  seen  it  sold  for  $10.00,  representing, 
say,  allowing  for  leakage  and  induction,  the  power  to  run  one 
arc  light  of  1,200  to  2,000  c.  p.,  or  5  or  more  incandescent  or 
series  lights  of  32  c.  p. 

Now,  the  ofl^er  made  to  the  Chaudiere  company  for  the 
balance  of  the  horse  power  of  the  falls,  after  deducting 
2,500  h. p.  for  the  electric  lighting  of  St.  Romauld,  Levis,  etc. , 
was  less  than  $2.00  per  h.p.,  and  I  have  never  as  yet  seen  or 
heard  of  its  being  valued  or  sold  at  less  than  $5.00.  So  upon 
this  showing  it  was  decided  not  to  sell,  but  instead  of  that  to 
erect  pulp  works  to  utilize  the  surplus  power  and  thus  bring  in 
likely  as  much  as  $10.00  over  15%  or  more  on  the  investment, 
and  shares  are  now  rapidly  being  taken  in  Quebec  to   this  effect. 

What  I  have  just  said  refers  only  to  the  cost  of  horse  power. 
But  what  is  a  horse  power  ?  As  stated  at  the  head  of  this  article, 
it  is,  for  purposes  of  calculation,  defined  to  be  33,000  lbs.  elevated 
to  the  height  of  one  foot  in  one  minute  of  time.  The  object  of 
this  mode  of  stating  the  proposition  is  thai  one  of  the  terms  is 
unity,  and  that  all  calculations  involving  comparison  of  quanti- 
ties or  the  use  of  what  is  called  "the  rule  of  three"  (if  one  term  is 
I  (or  unity)  and  as  multiplication  or  division  by  i  does  not  alter 
the  quantity,  the  arithmetical  labour  of  computation  is  reduced  to 
a  mere  operation  in  simple  arithmetic. 

But,  again,  why  this  mode  of  stating  the  h.p?  Could  not  some 
more  simple  mode  have  have  been  arrived  at,  something  more 
suggestive  to  the  mind  ?  Yes,  and  here  it  is  ;  and  a  friend  of 
mine,  a  litterateur,  but  which  does  not  debar  him  from  an  at- 
tempt at  understanding  what  is  a  horse  power,  wrote  me  on  the 
appearance  of  my  last  work,  "Divers  ou  les  Enseignements  de  la 
Vie,"  that  never  before  my  explanation  of  the  thing  had  he  been 
able  to  understand  the  meaning  of  a  horse  power,  thus  set  forth 
arithmetically.  Of  course  one  will  say  33,000  lbs.  is  not  a  weight 
which  can  be  handled  by  a  horse,  nor  can  there  occur  in  prac- 
tice such  a  thing  as  a  horse  having  to  elevate  that  weight  to  a 
height  of  one  foot.  Well,  let  us  decompose  these  33,000  lbs.  elevat- 
ed to  a  height  of  one  foot  into  330  lbs.  elevated  to  a  height  of  100 
feel.  This  will  be  made  plain  to  everyone.  Hitch  your  horse  to 
a  rope  and  pulley  with  a  weight  of  330  lbs.  of  brick,  mortar, 
stone,  wood,  or  iron,  etc.,  in  the  same  way  as  you  see  them 
hoisting  flour  or  grain  in  bags  or  barrels  to  the  upper  stories  of  a 
store.  The  horse  will  walk  33  paces  of  3  feet  in  less  than  half  a 
minute  of  time,  and  will  return  again  in  less  than  half  a  minute  lo 
be  hitched  on  to  another  load,  and  in  his  horizontal  reach  of  33 
paces  or  99 — say  100  feet — he  will  haw  raised  his  load  of  330 
lbs.  to  an  equal  height  of  100  feel,  and  loo  lbs.  raised  100  feel 
high  is  of  course  the  same  thing  as  100  times  as  much  (or  33,000 
lbs.)  raised  to  a  height  100  times  less  (or  i  foot).  There,  then,  you 
have  the  performance  accomplished,  and  as  the  horse  can  go  on 
doing  this  for  a  whole  day,  say  of  8  to  10  hours,  the  meaning  and 
truth  of  the  assertion  is  made  evident  and  becomes  admissable 
that  a  h.p.  may  be  and  is  equal  to  its  mechanically  expressed 
equivalent  of  33,000  lbs.  elevated  to  a  height  of  one  foot  in  one 
minute  of  time. 

Finally,  how  was  this  figure  for  a  h.p.  arrived  at  ?  The  only 
way  in  which  it  naturally  should  be,  that  is,  by  taking  a  horse 
and  keeping  him  at  this  work  of  hauling  up  a  given  weight  to  a 
known  height,  during  a  day  of  8  or  10  hours,  and  for  a  week  or 
more,  to  study  his  |)owers  of  endurance,  and  by  doing  so  with 
several  horses  to  get  a  fair  average,  and  then  multiplying  the 
total  pounds  raised  during  the  10  hours  by  the  lolal  feet  lo  get 
what  arc  called  foot-pounds,  and  then  dividing  the  result  b)'  the 
number  of  minutes  in  the  ten  hours  (600),  thus  arrivingal  330  lbs., 
raised  100  feet  in  one  miinile,  or  33  lbs.  raised  1,000  feet  in  one 
minute,  or  3,300  lbs.  raised  10  feet  in  one  minute,  or  33,000  lbs. 
raised  one  foot  =  33,000  foot-pounds. 
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"  Judicially  blind  to  the  fact  that  an  old 

A  Hint  to  Central  .  •i.t-    u       j    a  ii 

Station  Owners.  P^^^^  1^°"^^'  ^'^h  board  floors  well 
.soaked  with  the  drippings  of  oil  for 
many  years,  was  a  veritable  tinder  box,  the  directors  of 
the  Brooklyn,  New  York,  Rapid  Transit  Company 
neglected  to  insure  one  of  these  buildings.  After  last 
week's  burning  the  company's  guardians  now  wish  they 
had  thought  otherwise.  A  loss  of  one  hundred  and 
seventy-five  thousand  dollars  is  a  somewhat  costly  ex- 
perience."— Fire  and  Water.  How  many  stations  in 
Canada  have  oil  soaked  board  floors  ?  How  many  are 
properly  equipped  with  fire  and  lightning  protecting  ap- 
pliances ?    How  many  are  adequately  insured  ? 


A  gratifying  interest  is  being  shown  in 
Question  Department,  our  Que.stion  and  Answer  I')epartment. 

It  is  hoped  that  it  may  continue.  Floc- 
tricians,  engineers  and  others  who,  in  their  daily  ex- 
perience, meet  with  extraordinary  experiences  or  peculiar 
difhculties  in  connection  with  the  operation  of  their 


plant,  are  asked  to  write  to  this  department,  giving  a 
full  explanation  of  the  circumstances  so  as  to  make  an  in- 
telligent and  helpful  reply  possible.  In  such  cases  we 
shall  endeavor,  as  far  as  possible,  to  give  a  satisfactorj* 
solution  of  the  problem,  and  in  this  way  to  make  the 
department  of  benefit  to  subscribers.  Each  reader 
should  make  it  a  point  to  submit  a  question  occasion- 
ally, and  also  to  give  his  opinion  on  the  questions 
propounded. 


The   developments   in   the  electrical 

Electrical  Matters  during  iQoo  were  in  line  with  the 

in  igoo.  *-* 

rapid  progress  which  that  industry  has 
made  during  late  years.  Perhaps  the  greatest  advance- 
ment was  in  the  application  of  principles  already  known 
rather  than  in  the  direction  of  new  discoveries.  There 
was  a  more  general  employment  of  alternating  current 
apparatus  and  enclosed  arc  lamps.  Improvements 
were  made  to  the  Nernst  lamp,  but  they  were  not  of  a 
character  to  place  that  lamp  in  the  market  as  a  competi- 
tor to  the  types  already  in  use.  Considerable  advance- 
ment was  made  in  the  direction  of  transmitting  mes- 
sages without  wires.  In  Europe  there  were  some  prac- 
tical applications  of  wireless  telegraphy.  The  Postal 
and  Telegraph  Department  of  Germany  have  adopted 
such  :i  system  based  on  the  Braun  theory.  Towards 
the  close  of  the  year  Signor  Marconi  was  reported  to 
be  arranging  to  erect  wireless  telegraph  stations  along 
the  route  from  Great  Britain  to  .'Vustralia,  to  enable 
voyagers  to  send  and  receive  messages  throughout  the 
trip.  Several  experiments  of  telephoning  without 
wires  have  been  tried  in  the  United  States,  and  are  an- 
nounced to  have  produced  satisfactory  results.  In  the 
direction  ot  long  distance  transmission  of  power  the 
year  was  a  notable  one  in  the  United  States,  a  success- 
ful test  having  been  made  in  driving  a  motor  situated  153 
miles  from  the  source  of  power.  The  automobile  indus- 
try made  remarkable  progress  during  the  year,  the  in- 
vestigations along  this  line  showing  that  there  is  a 
special  field  for  the  electrically  porpelled  vehicle.  In 
Canada  considerable  progress  was  made  in  electrical 
matters.  Two  quite  important  water  power  projects 
were  carried  to  completion,  namelv ,  those  of  the  Jacques 
Cartier  Electric  Light  Company  and  the  Canadian  Elec- 
tric Light  Company  at  Quebec.  There  was  experienced 
during  the  year  an  increased  demand  for  electrical 
goods  and  particularh  for  motors,  a  nimiber  of  our 
large  manufacturing  establishments  having  adopted 
electrical  power  where  steam  was  formerly  employed. 
There  was  a  noticeable  growth  in  the  electric  lighting 
industry,  this  form  of  lighting  being  now  in  use  in  small 
villages  and  towns  where  gas  and  oil  was  until  recently 
emploAed.  The  progress  in  electric  railway  construc- 
tion was  likewise  of  a  satisfactory  character,  .ind  the 
indications  at  the  present  time  are  that  the  construction 
of  manv  miles  of  radial  electric  railway  will  be  under- 
taken in  Canada  in  the  near  future. 


.\n  o\  ont  of  no  little  interest  to  the  electrical  fraternity 
marked  the  closing  days  of  the  year.  It  was  the  ab- 
sorption bv  the  Canadian  General  Electric  Company  of 
the  manufacturing  department  of  the  Koyal  l-'lectric 
Companw  These  two  companies  have  tvnnished  the 
electrical  apparatus  for  the  most  important  power 
transmission  systems  ii\  Can.ula.  those  of  the  Cataract 
Power  Companv  at  Hamilton.  Chambly  Manufacturing 
Companv  and  I.achine  Rapids  Hydraulic  &  Land  Com- 


January,  1901 


THE  CAINADIAIN  ELECTRICAL  NEWS 


7 


pany  near  Montreal,  and  the  West  Kootenay  Power  & 
Light  Company  at  Rosshmd,  B.  C.  So  far  as  Canadian 
manufacturers  are  concerned,  the  Canadian  General 
Electric  Company,  by  their  acquisition  of  the  Royal 
Company's  works,  would  seem  at  the  present  time  to 
have  a  monopoly  of  the  manufacture  in  Canada  of  ap- 
paratus specially  suited  for  the  long-distance  transmis- 
sion of  power.  In  addition  to  the  wide  range  of  elec- 
trical apparatus  and  supplies  which  they  have  heretofore 
supplied  to  the  trade,  they  are  now  in  a  position  to  fur- 
nish the  celebrated  Stanley  inductor  machines.  The 
taking  over  of  this  plant  will  no  doubt  prove  a  great 
advantage  to  the  Canadian  General.  It  is  the  intention 
to  continue  the  operation  of  the  Montreal  factory. 


DEVELOPMENT  OF  WATER  POWERS. 

At  a  meeting-  of  the  Engineers'  Club  of  Toronto,  held  on  De- 
cember 19th  last,  the  development  of  water  powers  formed  a  sub- 
ject of  discussion.  It  was  introihu  od  by  Mr.  A.  B.  Lambe,  Jr., 
of  the  Canadian  General  Electric  Company,  who  outliTied  the 
general  principles  on  which  power  is  obtained  from  water  falls.- 
Although  purposely  elementary  in  character,  his  remarks  were  of 
such  a  nature  as  to  give  those  present  an  intelligent  conception  of 
the  subject,  and  to  create  considerable  discussion. 

At  the  outset  Mr.  Lambe  stated  that  the  initial  cost  of  appar- 
atus for  producing  a  given  amount  of  power  was  generally  great- 
er with  water  than  with  steam,  but  with  the  former  the  amount  of 
depreciation  was  smaller,  and  fewer  and  less  skilled  attendants 
were  required.  In  developing  a  power  the  four  vital  points  to  be 
considered  were  flow,  head,  cost  of  development  and  market  for 
pow-er.  To  each  of  these  he  referred  briefly.  In  respect  to  the 
flow  he  said  that  many  plants  had  been  found  practically  useless 
because  the  estimated  quantity  of  power  available  had  been  based 
on  the  maximum  flow  at  the  heaviest  season,  also  that  the  pro- 
bability of  the  flow  being  greater  in  one  year  than  in  another  had 
been  overlooked.  The  usual  method  of  measuring  the  flow  was 
the  miner's  inch,  which  represents  9  gallons  per  minute,  the  head 
not  entering  into  the  calculation. 

The  head  of  the  water  available  was  a  most  important  con- 
sideration, as  the  power,  and  therefore  the  value  of  a  given  flow, 
varied  directly  with  the  head.  For  a  high  head  less  costly  ma- 
chinery could  be  employed,  because  it  would  be  lighter  and  re- 
volve at  a  higher  speed.  It  was  possible  to  deliver  tor  use  60  to 
70  per  cent,  of  the  power  in  the  water. 

In  Mr.  Lambe's  opinion  engineers  frequentl\-  overlook  tin-  fact 
that  the  commercial  side  of  any  enterprise  is  the  most  important 
one.  The  cost  of  developing  water  power  varies  from  $30  to 
$1,000  piM-  horse  power.  In  California  a  plant  designed  for 
4,000  h.p.  was  found  to  be  capable  of  delivering  but  300  h.p.  in 
July  and  August,  the  months  of  low  water,  and,  of  course,  was  a 
failure  financially.  The  financial  success  of  a  water  power  di'- 
velopment  costing  $200  per  developed  horse  power  is  very  pro- 
blematical; the  average  cost  foi-  plants  possessing  no  unusual 
characteristics  is  from  $40  to  $100  per  horse  power. 

The  market  for  power  was  a  factor  requiring  careful  consider- 
ation. Mr.  Lambe  did  not  think  that  new  power  plants  could  ex- 
pect to  find  a  large  market  .among  manufacturers  already  estab- 
lished and  using  other  sources  of  povver,  as  the}'  are  likely  to  be 
opposed  to  displacing  their  existing  apparatus  with  other  and 
more  or  less  expensive  machinery,  but  must  look  for  their  cus- 
tomers among  manufacturers  likely  to  be  attracted  to  the  place 
by  cheaper  power. 

The  question  of  apparatus  was  next  taken  up.  Water  motors, 
he  said,  divide  themselves  roughly  into  the  following  classes: — 
1st,  bucket  engines,  rams  and  pressure  engines;  2nd,  vertical 
wheels;  3rd,  turbines.  The  water  pressure  engines  in  use  to-day 
are  employed  mostly  for  cranes,  hoists,  dock-gates  and  capstans, 
finding  their  highest  development  in  England  and  the  continent. 
The  vertical  wheel  is  divided  into  the  under-shot,  over-shot  and 
breast-wheel;  while  turbines  divide  into  pressure  and  impulse 
wheels.  The  greater  part  of  the  wheels  oti  the  market  (o-day 
are  manufactured  in  the  United  States,  Italy  aTuI  Switzerland. 
Pressure  wheels  are  operated  successfully  uiidci-  heads  as  lov\  ;is 
3  feet,  and  jet  wheels  under  heads  as  high  as  2,100  feet. 

The  ordinary  plant,  the  speaki-r  explained,  divides  ilsi'M  into 
reservoir,  head  race,  wheel  propei-,  ;iiid  tail-race.  'I  he  (|ueslion 
of  storing  the  head   vvatei-  was  one   which   had   received  much 


attention.  In  certain  localities  some  plants  are  laid  out  so  as  to 
take  advantage  of  the  snow  when  melting  in  the  spring.  In  Cal- 
ifornia wonderful  examples  in  hydraulic  work  are  to  be  found,  in 
some  instances  the  water  being  carried  twenty-five  miles,  through 
tunnels  in  the  solid  rock,  through  wooden  ditches  round  the 
mountain  side,  crossing  valleys  by  conduits  suspended  high  in 
air,  or  by  siphons  winding  down  one  side  and  up  the  other,  on 
through  wooden  conduits  buried  perhaps  20  feet  under  the  sur- 
face, finally  plunging  almost  vertically  down  the  hill  side  into  the 
wheels  through  a  steel  conduit  varying  from  inch  steel  at  the 
tcip  to  inch  thick  at  the  bottom.  Incidentally,  Mr.  Lambe 
mentioned  that  a  stream  the  size  of  a  lead  pencil  under  a  head  of 
2, 100  feet  would,  with  a  wheel  weighing  sixty-two  pounds,  give 
about  20  h.  p. 

Brief  reference  was  made  to  the  various  types  c">f  wheel  cases  in 
use  and  to  the  construction  of  the  tail-race.  Then  the  question 
of  efficiency  was  taken  up.  Modern  wheels,  said  Mr.  Lambe, 
would  give  an  efficiency  of  from  70  to  75  per  cent.,  although  some 
manufacturers  claim  even  as  high  as  93  per  cent. 

The  governing  of  water  wheels  was  one  of  the  most  perplexing 
questions.  In  driving  electrical  machinery  it  was  necessary  to 
get  the  speed  regulation  extremely  close,  a  variation  not  exceed- 
ing 2  or  3  per  cent,  freqnently  being  guaranteed.  The  most 
common  method  of  governing  was  to  vary  the  gate  opening.  In 
some  plants  the  gates  are  so  g^eared  that  they  cannot  be  closed 
quickly,  and  the  flow  is  thus  permitted  to  stop  gradually.  Relief 
valves  was  another  method  of  governing,  while  still  another  was 
to  place  a  by-pass  between  the  head  water  of  the  wheel  and  the 
draft  tube  which  is  controlled  by  the  governor.  Mr.  Lambe  con- 
cluded by  giving  a  brief  description  of  the  different  governors  in 
use. 

Mr.  E.  H.  Keating  stated  that  he  was  much  interested  in  Mr. 
Lambe's  remarks,  in-so-far  as  the)'  related  to  the  transmission  of 
power,  as  a  company  with  which  he  was  connected  had  for  some 
time  been  looking  into  that  question.  Opinions  seemed  to  differ 
very  greatly  as  to  the  price  at  which  power  generated  from  water 
could  be  delivered  at  point  of  utilization,  and  there  was  much  con- 
flicting evidence  as  to  losses,  etc.  With  steam  power  the  exact 
cost  could  be  computed.  He  also  brought  up  the  suhjci  t  of  in- 
terruptions to  transmission  lines. 

Mr.  W.  T.  Jennings,  C.E.,  said  that  the  first  condition  to  be 
considered  in  the  development  of  a  water  power  w.is  tlu-  market. 
It  was  also  necessary  to  estimate  on  the  minimum  flow  of  water 
unless  there  were  means  of  storage.  The  cost  of  power,  he  said, 
depended  on  local  circumstances,  and  would  be  much  highej'  with 
some  plants  than  others.  Take  Niagara,  for  instance,  where 
there  is  a  high  head,  the  cost  of  the  flume  was  o\  er  $2,- 
000,000.  As  showing  the  advancement  which  had  hci'n  made, 
he  said  that  eight  years  <'igo  it  was  not  considered  that  electric 
power  could  be  transmitted  from  Niagara  Falls  to  Queenslon  in 
competition  with  steam.  Mr.  Jennings  was  associated  with  the 
construction  of  the  Metropolitan  electric  railway.  North  Toronto, 
and  stated  that  after  starting  interruptions  occurred  daily  for 
some  time.  It  was  found  that  these  were  caused  by  straws 
being  blown  onto  the  wires  and  by  branches  of  trees  falling 
upon  them.  Mr.  James  McDougall  also  spoke  along  the  same 
line. 

In  answer  to  Mr.  Keating  Mr.  Lambe  said  that  where  inter- 
ruptions occurivtl  in  a  transmission  line  it  was  usually  the  result 
of  poor  construction  and  incompetent  operation,  and  could  be 
avoided  by  proper  construction  and  due  attention  thereafter.  The 
breaking  of  white  porcelain  insulatcirs  by  boys  had  been  a  source 
of  considerable  trouble,  to  remedy  which  some  manufaclurei-s 
were  now  putting  on  their  insulators  an  outside  brown  l  oloring 
coat. 

Mr.  Chijiman  saiil  that  there  were  many  inland  steamers  where 
the  development  of  water  power  was  contemplated,  but  one 
thing  which  was  lacking  was  a  knowledge  of  the  drainage  area. 
He  urged  that  the  Government  shoukl  authorize  a  proper  topo- 
graphical survey. 

Mr.  T.  R.  Rosebrugh  spoke  on  the  subjects  of  go\  i'rning  aiul 
line  losses.  At  voltages  of  40,000,  he  said,  there  would  be 
discharges  ami  consi"c|uently  a  certain  loss  even  if  no  power  were 
being  consumed.  It  would  take  a  consider.able  hoi'se  power  to 
maintain  the  line  \oll.ige  even  if  no  power  were  being  taken 
the  line. 

Mr-.  II.  1''.  Duck  Ihouglil  lli.il  the  ililTu-ulty  in  comiei'tion  with 
svimc  wati  I  power  devi-lopments  hati  been  that  superintending 
engineers  of  ability  had  not  be<-n  em]>lovi'il. 

A  unanimous  vole  of  thanks  w.is  tmulereil  to  Mr.  Lambe  for  in- 
liodui'ing  the  subject. 
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POWER  PLANT  AT  MONTMORENCY  FALLS, 
QUEBEC. 

By  George  W.  Bowie,  «.E. 
The  power  and  generating  station  of  the  Quebec  Railway, 
Light  &  Power  Company,  situated  at  Montmorency  Falls,  seven 
miles  east  of  the  ancient  city  of  Quebec,  is  probably  one  of  the 
most  interesting,  instructive  and  modernized  plants  on  the  con- 
tinent of  America.  Its  electrical  and  hydraulic  equipment,  con- 
sisting of  the  dam,  pipe  line,  power  house,  turbines  and  electrical 
machiney,  in  its  present  complete  and  finished  whole,  is  a  credit- 
able example  of  energy,  mental  and  physical,  to  overcome  natur- 
al obstacles  in  construction,  and  adverse  conditions,  which  is  the 
delight  of  the  present  day  engineers  to  combat  and  bring  to  a  suc- 
cessful issue. 

In  these  days  of  herculean  enterprises  it  was  not  to  be  expect- 
ed that  the  energy  of  the  picturesque  Montmorency  Falls  would 
be  exempt  from  being  made  subservient  to  man's  use.  So  that 
an  account  of  the  electrical  hydraulic  engineering  work  which  has 
elevated  the  antiquated  city  of  Quebec  to  a  first  place  amongst 
the  cities  of  Canada  and  the    United    States    for  electric  car  ser- 


by  the  Quebec  Railway,  Light  &  Power  Company  for  commer- 
cial purposes  in  generating  electricity.  The  shape  of  the  dam  is 
rhomboid,  the  right  angled  side  (facing  up-stream)  is  built  of  con- 
crete, and  is  undoubtedly  a  model  of  strength,  as  the  conditions 
made  it  necessary  that  it  should  withstand  sudden  rises  and  fast 
flowing  freshets  in  the  river,  also  the  great  accumulations  of  ice 
in  the  winter  season,  which  is  somewhat  prolonged  in  this  lati- 
tude. The  length  of  the  dam  is  265  feet  (between  shore  piers), 
height  18  feet,  thickness  at  bottom  22  feet,  and  at  top  8  feet. 

The  gate  house  dam  and  abutments  contain  4,616  cubic  yards 
of  concrete.  The  mixture  of  the  concrete  for  interior  of  dam  is 
I  of  Portland  cement,  3  of  sand,  and  5  of  broken  stone  ;  for 
facing,  I  of  cement,  2  of  sand,  and  3  ot  stone.  12  inches  deep 
from  its  respective  surfaces.  A  waste  water  way  was  also  pro- 
vided to  divert  the  surplus  water  not  used  in  the  feeder  pipe 
while  dam  was  under  construction. 

At  no  time  during  the  progress  of  the  work  on  the  dam  and 
gate-house  was  the  generating  of  electricity  under  the  old  system 
interfered  with,  the  company's  engineer  and  superintendent 
having  arranged,  with  great  forethought,  temporary-  feeder  pipes 


Fig.  I. — ViEw^iN  the  Power  Hoi  se,'' Showing  Doi  bi.e-Ci  rrent  Generator  anp  its  l  i  rbink  in  the  I\->kh.koi  np. 


vice  and  lighting,  will  not  come  amiss.  What  makes  an  account 
of  this  plant  doubly  interesting  is  the  trouble  experienced  in  de- 
signing a  turbine  suited  to  a  high  head  ot  water  free  from  noise 
in  operation  and  complete  destruction  in  a  limited  time  from  per- 
fora,tion  of  all  metal  exposed  to  the  impingement  of  the  water  on 
the  surfaces  receiving  the  full  force  at  a  high  pressure.  It  was 
only  after  a  lapse  of  considerable  time  and  constant  experiment 
that  the  present  turbines  (the  first  of  their  kind  installed)  were  de- 
signed by  the  water  wheel  manufacturers,  who  have  now  been 
able  to  devise  an  "Ideal  "  turbine  suited  to  the  requirements  of 
high  head  water  power  and  free  from  all  the  objectionable  features 
that  have  hitherto  existed  in  wheels  running  under  these  con- 
ditions. 

source  of  water  Sl'PPLY  AND  DAM. 
The  Montmorency  river  has  its  rise  and  origin  at  Snow  Lake, 
about  75  miles  from  the  falls  and  power  station,  and  draiiis  a  con- 
siderable area  of  almost  virgin  territory,  providing  an  ample 
supply  of  water  at  the  dryest  season  of  the  year  sufficient  to  de- 
velop to, 000  horse  power.  The  dam  is  built  on  the  verge  of  the 
abyss  of  the  famous,  historical  and  well  known  Montmorency 
Falls,  whose  water  has  a  sheer  drop  of  264  feet  into  the  St. 
Lawrence  river.    As  useful  energy,  200  feet  of  this  fall  is  utilized 


and  connections  to  meet  all  emergencies  arising  from  the  change 
from  the  old  plan  to  the  new.  .\nother  matter  which  demanded 
important  consideration  for  uninterrupted  \vinter  ser\ice  was 
adequate  protection  against  frazil  or  anchor  ice,  which  is  abun- 
dant during  this  period,  and  would  without  fail  deprive  the  in- 
habitants of  Quebec  of  electric  lighting  and  car  ser\noe.  The 
arrangement  is  simplicity  itself,  by  isolating  an  enlargx^ment  of 
the  river  on  its  west  side  (in  front  of  the  dam),  and  building  a 
crib  (ballasted  with  stone)  until  it  reached  the  entrance,  or  net-k 
to  this  enlargement  or  pond.  This  crib  was  ,^25  feel  long,  built 
parallel  to  the  river's  course  in  front  of  the  dam,  and  contains 
seven  submerged  openings  6  ft.  x  12  ft.  for  the  admission  of 
water  to  stilling  pond  in  inside  of  crib  wheix'  entrance  to  feeder 
pipe  is  located.  This  crib  or  guard  pier  is  sheathed  with  hea\-j- 
]ilanking  on  side  next  current  of  river  so  as  to  deflect  ice  and 
debris  of  all  kinds,  thereby  remaining  in  the  river's  current  and 
passing  over  the  dam.  The  result  justified  the  expectations  of 
the  company's  engineer,  and  has  pnnen  an  admirable  way  of 
getting  rid  of  this  winter  trouble  lo  a  water  power  plant. 

the  fkeder  pipe. 
The  grading  for  the  feeder  pij>e  proved  to  be  no  slight  pi«H^  of 
work,  winding,  as  it  does,  snakeliko  along  a  steep  hillside  which 
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rises  to  an  elevation  of  almost  300  feet  from  the  St.  Lawrence 
river,  sometimes  cutting  through  steep  bluffs  of  rock  and  again 
crossing  deep  and  dangerous  ravines  on  the  bluff.  The  feeder 
pipe  is  constructed  of  first  grade  tank  steel,  2,609  ^^'^^  long  from 
dam  to  power  house,  1,509  feet  of  its  length  being  8  feet  diameter 
by  of  an  inch  thick,  and  having  only  a  slight  declination  in 
that  distance,  the  remaining  iioo  feet  beginning-  to  decline  rapid- 
ly to  the  power  house,  and  being  6  feet  diameter  by  of  an  inch 
thick,  the  remainder  of  pipe  being  ^  inch  thick.  The  seams  on 
the  circumference  are  single  riveted.  Horizontal  seams  are 
double  riveted,  all  rivets      of  an  inch  in  diameter. 

When  all  the  turbines  are  running  with  a  "  peak  load,"  the 
rate  of  flow  of  the  water  in  the  main  feeder  pipe  is  5  feet  per 
second.  For  such  a  long  length  of  feeder  pipe,  containing  such  a 
volume  of  water,  it  was  found  necessary  to  provide  means  to 
counteract  the  fluctuating  impetus  or  oscillation  (of  the  immense 
quantity  of  water  contained  in  the  pipe)  due  to  the  opening  and 
closing  of  turbine  gates,  caused  b\'  changes  of  load  on  generators 


this  consists  of  five  unit=  for  generating  current  and  two  small 
units  for  excitation.  The  turbines  recently  installed  are  the  first 
of  their  kind  in  use,  pnd  are  designated  the  "Victor  High  Pres- 
sure Wheel."  There  is  no  question,  as  has  been  demonstrated 
by  recent  tests,  but  that  this  is  the  "  ideal  "  high  head  turbine, 
and  the  builders  are  to  be  congratulated  on  having  attained  such 
a  perfect  wheel,  after  many  trials,  vicissitudes  and  disappoint- 
ments. At  the  official  test  made  by  competent  hydraulic  and 
electrical  engineers  appointed  by  the  Quebec  Railway,  Light  & 
Power  Co.,  the  turbines  at  half  gate  gave  an  undisputed  efficiency 
of  78  per  cent.,  as  shown  in  the  annexed  diagram  submitted,  to 
which  is  appended  the  signature  of  the  company's  engineer  and 
manager  who  supervised  the  test.  The  diagram  of  power,  water 
and  efficiency  curves  as  shown  are  self  explanatory,  and  the  in- 
terested reader  will  easily  comprehend  them  without  further 
comment  thereon. 

The  water  wheels  or  turbines  are  54  inches  diameter  and  make 
286  revolutions  per  minute.      Each  of  the  five  units  has  a  capa- 


FiG.  2. — 1,000  H.  i>.  VitTUR  Hicii  Pressl'rk  Ti  RBiNK  Direct  Connectko  to  Gicnkrathk. 


running  both  of  Iheir  railroad  systems.  For  two  reasons  it  was 
necessary  this  oscillation  should  be  counteracted  ;  to  prevent 
rupture  of  pipe,  and  to  allow  governors  to  regulate  change  of 
load  only,  and  not  to  '  be  affected  by  fluctuations  of  water,  the 
last  reason  being  a  very  important  consideration  for  steady  ser- 
vice where  water  is  the  motive  power. 

To  remedy  these  faults,  it  was  decided  to  erect  two  stand 
pipes  (as  being  superior  to  n-lief  valves),  No.  i  stand  pipe  being 
placed  almost  immediately  outside  of  the  power  house.  The 
foundation  for  the  stand  pipe  was  placed  75  feet  above  power 
house,  and  the  pipe  as  erected  stands  150  feet  high  and  six  feet 
in  diameter,  housed  from  top  to  bottom  with  a  4  inch  air  space  to 
prevent  freezing  during  the  winter.  No.  2  stand  pipe  was  erect, 
ed  midway  between  the  dam  and  power  house,  being  4  feet  dia- 
meter and  45  feet  high.  1 1  has  a  counter  fluctuating  effect  on  the 
action  of  No.  i  stand  i)ipi".  The  entire  arrangement  has  proved 
exceedingly  satisfactory,  and  is  one  of  the  many  important  factors 
which  have  resulted  in  giving  steady  lighting  service,  a  condition 
which  is  the  desideratum  of  electricians  and  users  of  the  electric 
current. 

IHHVKR  IIOHSK. 

The  power  house  is  a  substantially  built  stone  structure  of  two 
stories,  40  feet  wide  by  150  feet  long,  and  45  leet  in  height  from 
lower  floor  to  apex  of  roof.  The  interior  being  the  point  of  in- 
terest, I  will  proceed  with  an  account,  first,  of  the  hydraulii: 
machinery,  which  has  created  so  much  interest  and  criticism; 


city  or  i  ,000  horse  power  under  a  head  of  water  260  feet  high. 
The  wheel  shaft  is  couplet!  direct  to  geneiator  shaft  with  flange 
couplings,  with  the  usual  fibre  plate  and  boll  bushings  to  insure 


Fig.  3. — Till-:  IhoRAi  i.tr  Cum. 


perfect  insulation.  The  bearings  on  watei-  wheel  are  01  the  ring 
oiling  swivel  box  tvpe. 

The  wheels  when  ruiuiiiig  ;ire  tree  from  the  noise  of  bieaUing 
water,  jar  and  otiiei  del  1  imental  c|ualities  hitlu-rlo  clillicult  to 
eliminate,  yet  so  common   in  high  head  wheels,  which  finally 
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destroy  the  wheels  by  perforating-  the  buckets,  chute  g^uides  and 
other  parts  exposed  to  the  impingement  of  the  water.  All  parts 
of  the  turbine  are  easily  g^ot  at  for  examination.  In  the  design 
provision  has  also  been  made  to  prevent  frazil  or  anchor  ice  in- 
terfering- with  the  running  of  the  wheels  or  the  operation  of  the 
gate  in  the  chute  case. 

The  Victor  high  head  wheel  is  also  provided  with  an  air  cham- 
ber (situated  between  wall  and  case),  in  which  there  is  a  float 
attached  by  a  tube  to  an  air  valve  (at  top  of  air  chamber)  for 
admission  of  air  to  wheel  case  and  draft  tube,  to  maintain  a  par- 
tial vacuum,  to  retain  the  water  in  case  of  a  constant  level  below 
the  wheel,  irrespective  of  amount  of  gate  opening. 

By  referring  to  the  illustrations  the  reader  will  comprehend  the 
g-eneral  construction  more  clearly  than  can  be  furnished  bv 
explanations. 

Close  by  the  wheel  settings  and  attached  to  each  one  of  them 
is  a  36  inch  gate  valve,  which  is  provided  with  a  6  inch  by-pass 
pipe  and  valve,  so  as  to  enable  the  36  inch  valve  to  be  opened 
easily  by  equalizing  the  pressure  on  both  sides,  otherwise  they 
would  have  to  be  opened  against  a  pressure  of  36  tons.  For 
regulating  variation  of  speed  of  wheels  and  generators  due  to 
change  of  load,  there  is  attached  to  each  turbine  a  Giesler 
mechanical  electrical  governor,  which  governs  unerringly,  under 


plant,  the  results  have  been  perfectly  satisfactory,  and  since  they 
were  placed  on  their  foundations,  three  years  ago,  have  never 
given  any  trouble  nor  failed  to  meet  the  requirements,  although  in 
service  night  and  day  during-  that  period.  These  four  units  are 
interchangeable,  and  can  be  used  on  any  circuit  in  the  city  of 
Quebec  from  the  distributing  station  there,  for  incandescent,  arc. 
motor  or  street  railway"  purposes. 

The  four  S.K.C.  units  have  an  independent  switchboard  which 
contains  nine  white  marble  panels  set  in  an  oak  frame,  bolted  to  a 
stable  foundation,  and  furnished  with  4  volt-meters,  4  ammeters, 
and  also  four  rubber  shutters,  quick  arc  breaking-  switches  on 
each  outside  set  of  panels,  with  leads  of  No.  i  rubber  covered 
wire  to  each  respective  unit.  The  center  panels  are  provided 
with,  on  account  of  there  being-  two  exciters,  4  voltmeters,  two 
potential  volt-meters,  4  ammeters,  also  4  two-throw  rwo-pole 
switches  for  excitation  purposes,  all  wiring  being  arranged  to 
allow  of  any  generator  unit  being  excited  from  either  of  the  two 
exciter  dynamos. 

In  addition  to  the  usual  or  independent  switchboard  just  de- 
scribed, there  is  a  transfer  board  provided  with  a  suitable  bus-bar 
arrang-ement  which  makes  it  possible  to  connect  each  g-enerating- 
unit  on  any  transmitting  circuit,  between  power  and  distributing- 
stations.    The  fifth  unit,  installed  within  the  last  few  months,  is  a 


Fig.  4. — Broadside  Viuw  in  Power  Hoi  se — Exciters  and  Their  Ti  rbines  in  Forec.roi  xd. 


the  most  adverse  conditions,  the  electrical  load  for  railroad,  motor- 
or  lighting  purposes.  These  govei  nors  are  probabh-  as  interest- 
ing a  piece  of  mechanism  as  is  constructed  at  the  present  day, 
but  to  explain  the  details  of  the  design  would  require  diagrammatic 
'llustra  tions,  which  are  outside  the  scope  of  this  article.  With  a 
constantly  varying  change  of  load  on  the  street  railroad  circuit, 
the  Giesler  governor  on  this  plant  regulates  the  speed,  as  shown 
by  the  tachometer,  within  a  3  per  cent,  variation  (in  286  revolu- 
tions), and  on  incandescent  and  arc  lighting  units  the  variation 
never  exceeds  2  per  cent.  In  the  event  of  a  line  wire  breaking, 
circuit  breaker  flying  out,  or  any  sudden  removal  of  the  load,  the 
governor  will  shut  gate  within  the  space  of  three  seconds  to  a 
sufficient  opening  to  keep  wheel  running  at  normal  speed. 

ELECTRICAL  EQUIPMENT. 
The  electrical  equipment  consists  of  li\  c  units,  tour  of  the 
generators  being  of  the  S.K.C.  system,  voltage  5,500,  kilowatts 
600,  alternations  8,000,  revolutions  286  per  minute.  The  S.  K.  C. 
generators  are  of  the  induction  type  and  have  proved  beyond 
question  that  the  alternating  generator  is  a  most  reliable  and  ser- 
viceable system,  suitable  for  the  general  distribution  of  light  aiul 
power  sitnultaneously  from  the  same  generator  and  circuit  at 
frequencies  which  are  economical.  The  S.K.C.  two-phase  system 
has  been  and  is  operated  under  a  groat  diversity  of  conditions, 
such  as  high  voltage,  low  voltage,  uiulci-  and  overhead  cii  cuils, 
three  and  four  wires,  etc.    As  has  boon  demonstrated  in  this 


W'estinghouse  double  current  g-enerator,  otherwise  a  dirvot  and 
alternating  current  two-phase  machine  of  600  kilowatts,  400  volts, 
8,000  alternations,  286  revolutions  |H'r  minute.  This  machine  has 
been  previously  described  in  these  columns.  The  alteniating  cur- 
rent is  transmitted  to  Ste.  .-Anne's  de  Beaupre.  distant  only  15 
miles,  on  a  3  wire  line.  This  ty\tc  of  generator  is  used  exclusively 
foi-  electric  railway  and  long  distance  transmission  puqx>sos. 
The  direct  current  side  of  this  g-enerator  is  used  to  supply  current 
to  feed  the  line  running  adjacent  to  the  |v»wer  house  by  cable 
feeders  with  a  voltage  of  550,  being  a  direct  current  feeder  on  the 
trolley  wire  whore  it  passes  the  power  house.  The  alternating 
current  side  of  the  generator  delivers  the  cum^nl  with  a  voltagf 
of  400  to  the  step-up  transformers  in  the  power  house,  which  in- 
creases the  voltage  to  11,000,  and  is  transmitted  direct  to  St. 
Anne's.  The  step-down  transfonnei-s  there  reduce  the  current  to 
400  volts,  which  nnis  a  rotary  converter,  which  fcod>  the  trolley 
wire  with  a  voltage  of  550  at  that  end  of  the  road.  This  s\-stem  has 
also  a  feeder  fron-i  the  Quebec  city  end  of  the  line,  and  in  this  way 
is  maintained  an  almost  unifonn  stixMigth  of  cunvnt  and  sjxhhI  »->f 
cars  from  end  to  end  of  road. 

This  unit  is  provided  with  a  switchboard  Cv'>nvi>ting  of  (•>  uprighl 
marble  panels,  with  the  usual  neoessar>  number  of  meters  and 
switches.  The  circuit  bivakers  aix^  of  the  1.  T.  F.  tx-ix-.  The 
hii;h  potential  transmission  lines  have  3  sj-nx-ial  automatic  c\>n-i 
hinod  non-arcing  circuit  breaking  switches. 
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All  of  the  electrical  equipment  and  apparatus  is  protected  effect-  \j'                       NEW  ELECTRIC  RAILWAY, 

ively  by  the  Wurts  pyramidal  form  of  lightning  arresters  with  The  Woodstock,  Thames  Valley  and  Ingersoll  Electric  Railway, 

choke  coils  underneath.  which  started  its  first  car  over  the  finished  section  of  the  road 

The  arresters  installed  here  are  sufficient  for  a  15,000  volt  three  from  Woodstock  to  Beachville  on  October  8th,  has  been  doing'  a 
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Fig.  5. — Diagram  Showing  Efficiency  Ci  rves. 


wire  alternating  current  power  transmission  circuit,  and  can  be 
used  on  any  number  of  phases. 

PERSONAL. 

Edward  A.  Evans,  general  manager  and  chief  engineer  Quebec 
Railway,  Light  and  Power  Company. 

Arthur  Giesler,  H.E.  and  chief  engineer  of  the  Stilwell-Bierce 
&  Smith-Vaile  Company,  Dayton,  Ohio,  U.S.A.,  who  are  the  de- 
signers and  manufacturers  of  the  Victor  high  head  turbine. 

W.  A.  Langford,  superintendent  and  electrician  for  the  Quebec 


Fk;.  6.    Tni',  Switi  iihoaki). 

Railway,  l-ight  anil  Power  (.'onipaiu',  ;uul  (.ico.  V\'.  Bowie,  11. 
who  supervised  the  installation  of  the  hydraulic  work  for  tlu- 
Stilwell-Bierce  &  Smith  V^-lil(■  Company. 

Since  writing  this  aillric  Mi-.  Bowie  has  sevcroil  his  coiineclion 
with  the  Stilvvell-Hieree  and  Smith-Vaile  Com|>any  and  lias  ac- 
eepli'd  a  position  with  the  National  Cash  Register  Company,  of 
Dayton,  Ohio,  as  first  assistant  of  tlieii'  engineering  depart- 
ment. 


good  business  ever  since.  We  understand  that  often  when  the 
car  starts  there  are  two  or  three  carloads  of  people  waiting  to 
take  it.  Other  cars  will  be  put  on  very  soon,  and  as  long  as  the 
weather  will  permit  work  on  the  line  from  Beachville  to  IngersoU 
will  be  pushed  ahead.  The  Von  Echa  Company,  which  is  building 
this  road,  is  anxious  to  finish  it  without  delay,  and  if  not  compelled  to 
shut  down  by  cold,  will  run  the  cars  into  Ingersoll  before  spring. 
The  work  so  far  has  been  rapid  and  good,  the  best  of  material 
and  labor  being  used  throughout.  The  roadbed  is  for  the  most 
part  built  along  the  upper  side  of  the  turnpike,  over  land  pur- 
chased, in  fee  simple  by  the  com- 
pany. Seven  foot  cedar  ties,  2^ 
foot  centre,  ya  foot  chestnut  and 
cedar  poles,  and  56  pound  rails  have 
been  used.  The  power  house  is  ol 
brick,  the  car  barn  frame,  and  are 
built  on  opposite  sides  of  the  road, 
about  one  mile  from  Woodstock,  but 
at  about  the  electrical  centre  of  the 
road,  made  so  on  .ucount  of  the 
grades. 

The  adverse  criticism  whii  ii  pre- 
vailed in  many  quarters  until  the  car 
started  and  demonstrated  the  cor- 
rectness of  the  ideas  of  the  Von 
Echa  Company,  has  rapidly  veered, 
and  now  the  people  are  congratulat- 
ing themselves  and  the  V'on  Echa 
Company.      Requests     aie  being 
made  for  bonds  of  the  road,  all  of 
which  .111-  held  h\-  the  Von  Echa 
Company,  which  showed  its  faith  in 
t ho  road  anil  in  the  country  through 
which  it  is  being  built,  by  using  its 
own  money,  making  no  appeal  for 
cash,    not     seeking     subsidies  or 
trying  to  sell  either  stock  or  bonds. 
The   plant    as   vet   is  incomplete, 
only  one  engine,  boiler,  generator,  eti\,  having'  been  put  in,  but 
duplicate  machinery  and  more  cars  will  soon  follow.     In  the 
spring  freight  cars  will  he   added,  when   the  roail   will  be  quite  a 
Miculel   inleiui'han   iMiterprise,   and  do  much  to  develop  the  rich 
l.-uniing  i'ounlr'\  ol  l^Nlord  roiintx  . 


Di'.  Moore  is  huiKliiig  a  telephone  line  I'rom  Horning  Mills  to 
Whitfield,  Onl. 
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j   QUESTIONS  AND  ANSWERS  t 

"  Subscriber  "  writes  :  In  the  November  issue  of 
the  News  you  were  kind  enough  to  reply  to  an  inquiry 
of  ours  under  the  nom  de  plume  of  "  Subscriber,"  re 
primary  effects  on  secondary  wires.  In  reply  to  in- 
vitations for  further  particulars  we  would  say  that  the 
line  had  been  carefully  examined  for  any  swingfing  con- 
tacts, and  none  such  existed.  The  effect  is,  however, 
intermittent  ;  sometimes  the  same  part  may  be  handled 
with  impunity  that  at  another  time  will  promptly  knock 
one  down,  nor  does  the  weather  make  much  difference, 
wet  or  dry.  We  have  not  run  transformers  hot,  but 
have  cut  one  after  the  other  of  the  4  banked  on  this 
line  out,  without  any  difference  to  the  intensity  of 
shock.  Not  having  a  static  voltmeter,  we  cannot  give 
the  potential,  but  can,  from  personal  experience, 
guarantee  it  well  up  in  the  hundreds,  also  that  it  is 
neither  static  nor  a  low  voltage  effect  on  sensitive  con- 
stitutions ;  several  hands  being  severely  burned  by 
being  pinned  to  socket  or  wire  while  handling  same. 
The  line  was  O.K.  till  some  four  months  ago,  no 
change  being  at  that  time  made  in  it. 

Ans. — We  have  again  very  carefully  gone  over  your 
previous  enquiry,  and  also  the  further  details  contained 
above,  but  regret  that  we  can  come  to  no  definite  con- 
clusion in  the  matter.  We  presume  that  if  you  have  a 
series  arc  circuit,  running  at  the  time  the  trouble  was 
experienced,  you  have  taken  the  precaution  of  shutting 
it  down  to  see  if  a  leak  ftom  it  was  not  the  cause. 
From  your  last  letter  we  would  judge  that  the  potentials 
were  high,  and  were  not  static,  as  you  speak  of  severe 
burns  having  been  inflicted.  These  possible  sources 
being  eliminated,  there  remains  but  a  connection  to  a 
foreign  line  (such  as  the  series  arc  circuit,  referred  to 
above),  or  to  the  primary.  We  would  suggest  that  you 
obtain  the  use  of  a  voltmeter  with  a  range  at  least  as 
high  as  your  primary  potential,  and  that  if  you  fail  to 
discover  the  trouble  with  its  aid,  you  put  the  matter 
into  the  hands  of  one  of  the  manufacturing  companies 
for  investigation,  as  it  is  not  a  state  of  affairs  which  it 
is  wise  to  leave  unremedied. 


'*  Engineer"  says :  I  have  an  engine  running  here 
with  the  main  belt  crossed.  Would  it  not  be  a  better 
plan  to  run  it  the  other  way,  and  thus  have  an  open 
belt? 

Ans. — The  advisability  of  reversing  the  rotation  of 
your  engine  depends  entirely  on  its  make.  For  instance, 
if  it  is  equipped  with  a  shaft  governor  contained  by  the 
fly  wheel,  you  will  have  to  get  practically  a  new  gover- 
nor complete  before  you  can  run  in  the  other  direction, 
though  if  you  have  a  pendulum  type  there  will  be  no 
difficulty  on  this  score,  nothing  being  necessary  but  the 
reversion  of  the  eccentric.  Ag;un,  if  you  have  a  self- 
oiling  type  you  will  probably  find  it  impossible  to  run  it 
in  any  direction  but  that  for  which  it  originally  was 
built,  as  the  oil  channels,  grooves,  etc.,  being  supplied 
as  a  rule  by  centrifugal  force  throwing  the  oil  into  them, 
are  adapted  to  receive  the  oil  but  from  one  direction 
only,  and  thus  do  not  get  any  oil  supply  if  the  engine 
be  run  the  other  way.  Again,  the  guides,  together 
with  the  crosshead  adjusting  and  oiling  arrangements, 
are  in  many  engines  designed  to  take  the  side  thrust  of 
the  piston  and  connecting  rods  on  one  side  only,  and 
are  not  designed  so  that  these  strains  and  frictions  can 
be,  with  safety,  transferred  to  the  other  guide. 


A  subscriber  at  Calgary  writes  :  The  purchase  of  a 
stone  crusher  is  under  consideration.  It  is  expected  to 
crush  any  size  stone  usually  found  in  a  gravel  bod.  I 
may  say  we  have  them  as  large  as  14  inches  in  all  di- 
rections, and  they  propose  to  use  electric  motive  power. 
The  only  current  available  here  is  the  alternating  cur- 
rent, and  the  company  are  installing  synchronous 
motors,  which,  of  course,  require  to  be  brought  up  to 
speed  by  some  outside  agency,  but  even  if  they  put  in 


a  direct  current  machine,  will  not  the  load  be  too  var- 
iable ?  Will  it  be  either  profitable  or  practicable  to 
run  it  by  electricity,  the  load  varying  each  time  it  strikes 
or  completes  the  crushing  of  a  stone  from  zero  to  full 
capacity  of  machine  ?  Let  it  be  understood  that  a  heavy 
fly-wheel  will  be  used. 

Ans. — The  running  of  stone  crushers  can  most  em- 
phatically be  accomplished  by  means  of  electric  motors. 
It  is  of  course  desirable  that  all  the  details  of  the  pro- 
posed plant  should  be  submitted  for  competent  investi- 
gation, but  the  following  are  the  main  points  :  Alter- 
nating motors  are  preferable  to  the  direct  current  type 
because  of  their  ability,  due  to  the  absence  of  moving 
contacts,  to  successfully  withstand  very  large  temporary- 
overloads,  which  will  always  be  encountered  in  this 
class  of  work,  owing  to  irregularity  in  the  feeding  of 
the  crusher,  the  occurrence  of  hard  heads,  etc.  On  the 
other  hand,  a  direct  current  type,  unless  having  a  horse 
power  capacity  very  much  in  excess  of  that  required  to 
run  the  crusher  under  normal  loads,  in  which  case  the 
installation  will  become  unnecessarily  expensive,  will 
give  more  or  less  trouble  from  sparking  at  the  commu- 
tator, though  this  can  be  partialK"  a\  oided  by  careful 
handling  of  the  plant.  We  would  sa)  that,  generally 
speaking,  induction  motors  would  be  preferable  to  the 
synchronous  type,  because  they  will  work  under  much 
larger  voltage  variations  than  will  the  latter,  are  easier 
to  look  after  under  the  extreme  conditions  of  dirt  and 
dust  usually  prevailing  in  such  work,  are  more  simple 
and  therefore  require  less  skilled  attendance,  and  will 
probably  cost  you  less  than  will  the  latter.  It  is  of 
course  highly  desirable  that  large  balance  wheel  capa- 
city should  be  installed,  no  matter  what  the  motive 
power,  and  it  is  also  advisable  in  order  to  avoid  as 
much  as  possible  the  disturbance  of  the  line  voltage 
incident  to  the  starting  of  a  heavy  machine  such  as  this, 
that  the  motor  be  started  first,  and,  after  it  is  running, 
the  crusher  brought  up  to  speed  by  means  of  a  clutch  or 
tight  and  loose  pulleys.  The  question  as  to  whether  it 
will  be  profitable  to  operate  your  crusher  electrically  is 
one  governed  entirely  by  local  conditions.  In  the  ab- 
sence of  the  details  obtaining  we  are  unable  to  give  you 
an  opinion;  the  interest  c>n  the  cost  of  the  plant,  the  cost 
of  attendance,  the  cost  of  repairs,  and  the  cost  of  fuel 
will  form  the  basis  on  which  to  calculate  the  expense  of 
operating  by  steam  or  gas  or  fuel  oil;  the  outlay  for 
electrical  operation  will  be  made  up  of  the  same  com- 
ponents, excepting  that  the  price  paid  for  current  will  be 
substituted  for  the  cost  of  fuel. 


E.  F.  Valiquet,  Marlbank,  Ont.,  referring  to  the 
question  in  November  number  as  to  which  side  of  a  belt 
should  be  placed  next  the  pulley,  asks  whether  the  flesh 
or  grain  side  is  the  smooth  side,  as  he  was  always  told 
to  put  the  smooth  side  next  the  pulley. 

Ans. — The  flesh  or  grain  side  of  a  belt  is  the  side 
which  has  the  network  of  lines  running  all  over  it.  being 
the  impressions  left  by  the  veins  and  arteries  of  the 
animal;  the  bright,  hard,  smooth  side,  with  the  some- 
what pitted  or  pebbly  appearance,  is  the  hair  side. 

"  Dynamo  Tender"  writes  :  There  are  several  spots 
of  oil  on  our  switchboard,  which  I  would  like  to  take 
out  if  possible.  Can  you  tell  nie  anything  which  would 
do  for  the  purpose  ? 

Ans. — The  use  of  ordinary  washing  soda  and  vinegar 
will  usually  clean  out  most  spots.  Lay  the  marble  down 
flat  if  possible,  put  the  soda  over  the  spot  to  cleaned 
and  pour  on  the  vinegar,  thus  making  the  reactions  to 
take  place  on  top  of  the  oil.  It  is  possible,  of  course,  by 
this  means  to  get  at  only  the  oil  near  the  surface  of  the 
marble;  very  possibly  the  oil  which  is  further  in  will 
soak  out  after  a  few  weeks,  in  which  case  the  operation 
will  have  to  be  repeated. 


The  CaiLiilian  Klectric  Lig-ht  Company,  of  ^iiotxx-,  ha\o  se- 
cured the  ooiitract  for  liifhtinji  the  streets  of  Lev  is,  ^ue.,  electri- 
cally. 

Several  geiitlenu-n  met  in  Essex,  Out.,  on  December  15th  and 
made  arrangements  to  obtain  a  charter  lor  the  construction  ol  An 
electric  railway  from  Windsor  to  a  point  on  the  lake  shore. 


January,  1901 
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 Correspondence.  

BRAKES  FOR  STREET  CARS. 

Toronto,  Jan.  3rd,  1901. 

Editor  Canadian  Elect,  icai.  News; 

Dear  Sir, — In  your  issue  tor  December  last  your  Montreal 
correspondent  writes  you  reg^arding-  the  running  away  of  a  car  in 
Montreal  city,  which  had  but  then  recently  taken  place,  and  call- 
ing- attention  to  the  necessity  for  better  brakes. 

In  connection  with  this  I  would  point  out  that  with  a  car  equip- 
ped with  two  or  more  motors  and  any  of  the  modern  type  of  con- 
trollers, the  motorman  possesses  in  the  reversibility  of  the  mo- 
tors a  brake  almost  as  quick,  and  certainly  as  reliable  for  emerg- 
ency work  as  any  air  or  power  brake  now  on  the  market.  If  the 
reversing  of  the  motors  with  either  the  trolley  on  or  off  will  not 
hold  the  car,  it  means  that  the  wheels  are  slipping,  and  that  the 
car  cannot  be  held  by  any  style  of  brake,  through  its  own  wheels, 
but  must  be  controlled  by  some  device  such  as  a  track  brake, 
which  class  of  apparatus  has  not  up  to  the  present  been  cjmmer- 
cially  perfected. 

Yours  truly, 

A.  B.  Lambe,  Jr. 


EQUIPMENT  OE  THE  CATARACT  POWER 
COMPANY. 

Toronto,  Dec.  31st,  1901. 

EditO:   CaNAD  AN   El.lCTRICL  N  KWS  I 

Dear  Sir, — I  picked  up  in  our  Toronto  office  to-day  a  copy  of 
your  Canadian  Electrical  News  for  December,  and  note  with 
interest  your  editorial  on  the  Cataract  Power  Company.  Evi- 
dently you  have  been  mis-informed  in  some  respects  as  to  the  ap- 
paratus used  by  this  company,  as  it  was  not  all  furnished  by  the 
Royal  Electric  Company.  The  three  300  k  w.  rotary  converters 
referred  to  in  the  article,  with  complete  switch-board  apparatus 
therefor,  was  supplied  by  the  Westinghouse  Electric  &  Mfg. 
Company.  We  have  also  furnished  to  the  Cataract  Power  Com- 
pany a  number  of  induction  motors  and  transformers  aggregat. 
ing  over  1000  horse  power  in  capacity. 

I  also  note  with  interest  your  item  in  regard  to  the  Chambly 
power  plant,  in  which  you  mention  that  it  is  intended  to  put  in  ten 
2000  k.  w.  air  blast  transformers.  It  may  be  of  interest  to  you 
to  know  that  these  transformers  and  a  similar  equipment  for  the 
receiving  station  in  Montreal  are  being  built  by  the  Westinghouse 
Company. 

Yours  very  truly, 

T.  C.  Frenyear,  Manager. 


SELECTION  OF  ITALIAN  TURBINES. 

Montreal,  Dec.  18,  1900. 

Editor  Canadian  Ei.ectricai,  News  : 

Dear  Sir, — Replying  to  youi-  enquiry,  I  furnish  the  following 
information.  About  three  years  ago  the  Cataract  Power  Com- 
pany, of  Hamilton,  decided  to  develop  a  water  power — 267  feet 
head — for  electrical  purposes,  near  St.  Catharines,  Ont.  The 
design  contemijlated  four  units — four  horizontal  turbines  of  1.500 
h.p.  each,  driving  four  direct  connected  generators  ot  1,000  k.vv. 
each,  at  400  r.p.m.  A  contract  was  awarded  to  an  American  com- 
pany of  turbine  builders  who  claimed  to  be  making  a  specialty  of 
high  head  turbines.  The  contract  embraced,  in  part,  two  tur- 
bines, with  all  necessary  valves,  supply  pipes,  draft  tubes,  govern- 
ors, etc.,  erected  in  place  complete  ;  also  the  draft  tubes  and 
foundation  works  under  floor  level  for  the  remaining  two  tur- 
bines. The  contractors  furnished  their  own  designs  throughout, 
and  guaranteed  the  turbines  to  have  a  certain  efficiency.  The 
instalment  was  made,  but  the  turbines  failed  in  the  efficiency 
test.  As  good  efficiency  was  very  important  to  the  Cataract 
Power  Company,  the  turbines  were  not  accepted. 

After  starting  the  works  the  writer  made  a  trip  \o  Europi',  and 
although  the  trip  was  primarily  for  lieallh  anil  pleasure,  I  look 
opportunity  of  visiting  some  interesting  water  power  devek)p- 
ments  in  Italy,  Switzerland  and  Austria,  as  well  as  the  works  of 
some  of  the  best  known  turbine  builders.  Almost  iitimediateh' 
after  my  return  to  Canada  the  Cataract  Power  Company  di-ciiieil 
to  complete  their'  power  plant,  but  liii  lher  diH'itled  to  iloubk-  the 
capacity  of  (he  two  remaining  units  by  making  them  each  3,000  h.p. 
turbinesand  2,000  k.w.  generators.  I  rei  oinmeiuled  the  com- 
pany to  taki-  lenders  in  Euro]ie  as  well  as  in  Amei-ica  for  (he 
turbines  aiul  their  accessories  ;  ami  ai  ling  iiruler'  iiislr  in  lions 
fr-om  (he  company,   (hrougli  (heir'  manager,  I   prepaii-il  giMieral 


specifications  for  the  proposed  turbines,  etc.  As  the  inlet  pipes, 
draft  tubes  and  turbine  foundations  had  already  been  placed  for 
the  smaller  turbines,  it  was  important  that  these,  as  far  as  pos- 
sible, be  utilized  for  the  larger,  and  that  the  design  for  the  new 
turbines  and  the  ^ace  to  be  occupied  conform,  as  nearly  as 
possible,  to  the  original  designs. 

To  faciliate  matters  I  visited  England,  Switzerland,  Budapest, 
(Hungary),  and  Italy,  and  got  tenders  from  turbine  builders  in  all 
of  these  countries.  The  result  was  the  acceptance  of  a  tender 
from  Milan,  Italy.  The  turbines  have  since  been  received  and 
one  has  been  erected  and  is  now  at  work.  I  feel  satisfied  that 
the  results  obtained,  in  design,  cost,  efficiency,  etc.,  justified  the 
placing  of  the  contract  as  was  done.  Two  tenders  were  received 
from  the  United  States. 

The  contractors  for  the  first  two  turbines — the  American  com- 
pan)- —  subsequently  sent  their  mechanical  superintendent  to 
Europe  and  received,  in  Switzerland,  designs  for  turbines  to 
replace  those  first  installed.  Turbines  from  the  Swiss  design 
have  been  made  and  will  replace  the  old  as  soon  as  the  Italian 
turbines  are  fully  at  work. 

I  know  of  no  Canadian  turbine  builders  who  have  had  the  neces- 
sary experience  in  the  design  and  construction  of  turbines  for  the 
conditions  imposed  and  the  very  high  head  of  water  utilized  by 
the  Cataract  Power  Company,  and  to  this  I  may  add  that  the 
American  company  who  made  the  first  turbines  were  on  about 
equal  footing  in  this  respect  with  the  Canadian  turbine  builders.  In 
Switzerland,  Austria  and  Italy  there  are  many  water  powers 
where  the  head  of  water  is  very  high — hundreds  of  feet — but  the 
quantity  of  water  is  quite  limited.  These  conditions  have  led  to 
the  design  and  construction  of  turbines  for  high  heads  to  a  degree 
of  efficiency  hitherto  unknown  in  this  country. 

The  general  practice  in  Europe  is  to  design  each  turbine  for  the 
conditions  under  which  it  is  required  to  work.  The  general  prac- 
tice in  this  country  has  been  to  build  the  turbine  and  then  adapt 
the  conditions  as  well  as  possible  to  the  turbine. 

Yours  truly, 

Wm.  Kennedy,  Jr. 


TORONTO  ELECTRIC  LIGHT  COMPANY. 

The  Toronto  Electric  Light  Company  have  recently  completed 
a  building  68  x  170  feet,  to  be  used  as  machine  and  carpenter  and 
pattern  shops.  The  machinery  plant  which  was  used  in  the  com- 
pany's old  machine  shop  has  been  installed  in  the  new  building, 
and  additional  lathes  and  other  machinery  of  larger  capacity  will 
be  added.  Gallaries  extend  along  both  sides  of  the  machine  shop 
and  occupy  about  one-half  of  the  width  of  the  building.  The 
space  in  these  gallaries  will  probably  be  used  for  manufacturing 
electrical  supplies.  It  may  not  be  generally  known  that  the  com- 
pany manufacture  their  own  arc  lamps,  switch-boards,  and  in- 
struments. In  the  rear  of  this  new  building  is  to  be  erected  a  new 
boiler,  engine,  and  dynamo  room  to  relieve  the  present  dynamo 
room,  which  is  overcrowded,  and  to  afford  space  for  a  new  1,500 
h.  p.  compound  engine  now  in  course  of  construction.  The  com- 
pany has  been  short  of  engine  and  boiler  capacity  for  soine  time 
past,  and  are  hurrying  forward  the  completion  of  this  additional 
equipment  as  speedily  as  possible.  Two  new  boilers  have  recently 
been  installed  in  the  present  boiler  room  which  will  afford  a  meas- 
ure of  temporar-y  relief. 


EAST  TORONTO  MUNICIPAL  PLANT. 

The  village  of  East  Toronto  have  now  their-  plant  in  ninning 
order  and  furnishing  light  to  consumers.  The  street  lights,  23  in 
number,  are  giving  good  satisfaction,  and  the  neighboring  village 
of  Little  York  are  negotiating  for  their  street  lighting  from  the 
East  Toronto  plant.  The  plant  is  in  a  neat  and  spacious  brick 
power  house,  built  at  a  remarkably  low  figui-e  for  the  size  and 
construction  of  the  building,  and  contains  the  Brown  engine  and 
boiler  anil  a  Canailian  Cieiu'ral  ()0  k.w.  alternator,  swili-h-boaid 
anil  appaial us.  It  was  at  one  liiiu-  Ihe  iiilonlioii  I o  place  the 
plani  ill  a  coriuM-  of  a  fVaiiie  mill,  aiul  i  i-nl  ]iiiwi'r,  hul  Ihe  town 
council  have  acted  wisely  in  earring  out  the  the  expert's  advice 
and  building  their  own  power  house.  The  plant  was  installed 
from  plans  anil  spei  ificalions  pre])ari'tl  hy  11.  Sli  ii  klaiul,  elec- 
trical expert. 

Messrs.  l'"ly  Turner-  have  made  a  proposition  lo  llii-  council 
ol  VV'iarlon,  On(.,  to  establish  an  electric  ligth  plant  in  lhal  town. 

The  Dawson  City  Electric  Company,  Limited,  will  appi)  foi' 
legislation  to  extend  the  time  for  the  completion  of  its  electric  rail- 
wav. 
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ELECTRICAL  APPARATUS  AT  McGILL. 

The  following'  list  of  apparatus,  forming-  the  electrical  equip- 
ment of  the  McDonald  Engineering-  Building-  of  McGill  University, 
was  received  too  late  to  accompany  the  descriptive  article  appear- 
ing- in  last  issue  :  * 

Generating  Plant  : — On,e  75  K.W.  125  v.,  D.C.,  M.P.  gener- 
ator, Crocker- Wheeler  Co.,  direct  connected  to  a  horizontal  side 
crank  engine,  Robb  Engineering  Co.;  one  75  K.W.,  125  v.,  D.C., 
M.P.  generator,  Canadian  General  Electric  Co.,  direct  connected 
to  a  horizontal  central  crank  engine,  Goldie  &  McCulloch  Co. ; 
one  30  K.W.,  105  v.,  D.C.,  B.P.  generator,  Siemens  Bros.  &  Co., 
direct  connected  to  a  vertical  central  crank  engine,  Williams  & 
Robinson  ;  one  30  K.W.,  D.C.,  B.P.  generator,  Mather  &  Piatt, 
direct  connected  to  a  vertical  central  crank  engine,  Williams  & 
Robinson;  one  7  K.W.,  110-40  v.,  D.C.,  M.P.,  motor  generator, 
Sprague  Electric  Co.  ;  one  4  panel  switchboard,  with  instruments, 
switches,  circuit  breakers  and  cell  charging  apparatus. 

A.  C.  Dynamo  Laboratory  : — One  15  K.  W.,  220  v.,  1-2-3 
phase  A.C.  generator,  revolving  field  type,  Canadian  Genera' 
Electric  Co.,  driven  by  a  40  H.P.,  D.C.,  M.P.  variable  speed 
motor,  Canadian  General  Electric  Co.;  one  15  K.W.,  220  v.,  2- 
phase  alternator,  inductor  type,  S.K.C.  system,  Royal  Electric 
Co.,  driven  by  a  25  H.P.,  D.C.,  M.P.,  variable  speed  motor, 
Crocker  Wheeler  Co.;  one  15  K.W.,  100-1000  v.  single  phase 
alternator,  inductor  type.  Warren  Electric  Mfg.  Co.,  driven  by  a 
20  H.P.j  D.C.,  M.P.  variable  speed  motor,  Crockor-Wheeler  Co. ; 
one  12  K.W.,  100-1000  v.  single  phase  alternator.  Brush  Electric 
Eng-.  Co.,  driven  by  a  15  H.P.,  D.C.,  M.P.,  variable  speed  motor  ; 
one  20  K.W.,  1-2-3  phase  double  ended  rotary  converter,  West- 
inghouse  Electric  &  Mfg.  Co.;  two  10  K.W.,  1-2-3  phase  rotary 
converters,  Westinghouse  Electric  &  Mfg.  Co.;  one  2  H.P.,  A.C, 
M.P.  motor  (S.K.C.  system).  Royal  Electric  Co.;  one  5  H.P.,  A. 
C,  M.P.,  single  phase  motor,  Wagner  Electric  Mfg.  Co.;  one  3 
H.P.,  A.C,  M.P.  induction  motor,  Westinghouse  Electric  &  Mfg. 
Co.;  one  10  H.P.,  A.C,  M.P.  2-3  phase  induction  motor  arranged 
as  a  frequency  changer,  Canadian  General  Electric  Co.,  driven 
by  a  10  H.P.,  D.C,  M.P.  variable  speed  motor,  Crocker- Wheeler 
Co.;  to  vary  and  regulate  speed  of  motors,  field  and  armature 
rheostats  made  by  the  Cutter  Electric  Mfg.  Co.  are  provided. 

D.  C.  Dynamo  Laboratory  : — One  16  light,  10  ampere,  T.H. 
arc  dynamo.  Royal  Electric  Co.,  driven  by  a  20  H.P.,  D.C,  M. 
P.  motor,  Westinghouse  Electric  &  Mfg.  Co.;  one  16  light  10 
ampere  wood  arc  dynamo.  Fort  Wayne  Electric  Co.,  driven  by  a 
16  H.P.,  D.C,  bi-polar  motor  (Edison),  Canadian  General  Electric 
Co.;  one  10  light  10  ampere  arc  dynamo,  Brush  Electric  Co., 
driven  by  a  16  H.P.,  D.C.  bi-polar  motor  (Edison),  Canadian 
General  Electric  Co.;  one  5  K.W.,  D.C,  M.P.  dynamotor.  Brush 
Electric  Eng.  Co.,  driven  by  a  7.5  H.P.,  D.C,  M.P.  motor 
(Victoria),  Brush  Electric  Eng.  Co.;  one  15  H.P.,  500  v.,  M.P. 
street  railway  motor,  Canadian  General  Electric  Co.;  one  5  H.P., 
no  v.,  D.C,  M.P.  motor.  Royal  Electric  Co.;  one  15  H.P.,  110 
v.,  D.C.  bi-polar  motor,  Thomson- Houston  Co.;  two  3  H.P.,  i  10 
v.,  D.C.  motors  (fan  type),  Sprague  Electric  Co.;  one  2-5  H.P., 
no  v.,  D.C.  motor,  Canadian  General  Electric  Co.;  a  number  of 
small  machines,  from  1-20  to  1-2  H.P.,  of  the  following  makers: 
Crocker  Wheeler  Electric  Co.,  Sprague  Electric  Co.,  Lundell  & 
Co.,  General  Electric  Co. 

Standardizing  Laboratory: — Four  range  0-0. i-i.o;  0-10: 
0-100;    0-600  amperes  standard    Kelvin  balances;    one  range 

0-  5,000-10,000  Kelvin  electro  static  voltmeter  ;  one  range  0-150 
standard  Kelvin  mullicellular  voltmeter  ;  one  range  o-iio  Kelvin 
multicellular  voltmeter  ;  one  range  o- 1. 5-1 5-30- r 50-600  standard 
Weston  D.C.  ammeter  ;  one  range  0-3-150-600-1,500-3,000  stand- 
ard Weston  D.C.  voltmeter  ;  one  range  0-1,500  ampere  0-3,000 
volt  potentiometer,  Elliott  Bros.;  one  d'Arsonval  bi-filar  galvano- 
meter, Crompton  &  Co. ;  one  high  resistance  Thomson  galvano- 
meter for  insulation  testing;  three  D'Arsonval  galvanometers, 
Nalder  &  Co. ;   one  1.5  standard  resistance,  Elliott  Bros.;  one 

1-  10-15  amp.  standard  resistance,  Elliott  Bros.;  two  standard 
ohms,  Nalder  Bros. ;  one  Carhart-Clarke  standard  cell  ;  one 
Muirhead's  patent  standard  cell  ;  two  Hibbert  standard  cells, 
Elliott  Bros.;  one  range  o-iiooo  Wheatstone  bridge,  Nalder 
Bros. ;  one  range  0-2000  Wheatstone  bridge,  Nalder  Bros. ;  one 
range  o-iooooo  resistance  box  ;  one  range  o-ioooo  testing  set,  E. 
S.  Greeley  &  Co.;  one  continuousl)'  variable  voltage  transformer 
for  A.C.  voltmeter  calibration,  Ro)'al  Electric  Co.;  one  o  to  8  volt 
800  amp.  transformer  for  ammeter  calibration  ;  one  phase  shifter, 
Westinghouse  Electric  &  Mfg.  Co. ;  one  Ewing  permeability 
bridge  ;  one  Ewing  hysterisis  tester  ;  three  standard  condensors, 
ranges  1-2-1-1   M.  F.,  Elliott  Bros.;   one  standard  condensor. 


range  0.05-0.5  M.  F.,  Nalder  Bros.;  one  4.5  K.  W.  110-10  volt 
D.C,  B.P.  motor  generator,  carbon  rheostats,  large  capacity 
potentiometers,  etc.,  etc. 

High  Tension  Labor.\tory: — Four  10  K.W.  200-50000  volt 
transformers,  Westinghouse  Electric  &  Mfg.  Co. ;  one  20  K.  W. 
200-200  volt  insulating  transformers,  Westinghouse  ;  switchboard 
with  full  complement  of  controlling  apparatus,  including  Stillwell 
regulator,  impedance  coils,  etc.;  one  15000-150000  volt  Kelvin 
electrostatic  voltmeter  ;  ammeters,  voltmeters,   wattmeters,  etc. 

Research  Laboratory: — Small  A.C.  &c  D.C.  generators  and 
motors  ;  constant  current  transformers  of  different  types  and 
classes  ;  constant  voltage  transformers  of  different  t_\-pes  and 
classes  ;  tables  for  special  work,  supplied  with  currents  of  differ- 
ent kinds  and  at  any  desired  voltage  :  a  various  assortment  of 
special  instruments. 

Other  Instrl  ments  : — Two  Stanley  hot  wire  ammeters  ;  two 
Siemens  electro-dynamometers  ;  twenty  Thompson  ammeters,  volt- 
meters and  wattmeters  ;  ten  Nalder  ammeters  and  voltmeters  ; 
sixty  Weston  ammeters,  voltmeters  and  wattmeters  ;  two  Cardew 
voltmeters  ;  six  recording  wattmeters,  various  types  ;  twenty-five 
ammeters,  voltmeters  and  wattmeters,  miscellaneaous  tj-pes  ;  four 
magneto  generators  with  special  multi-voltmeters  (used  as  speed 
indicators),  Weston  Electric  Inst.  Co.;  six  revolution  counters; 
two  mechanical  speed  indicators  ;  contact  makers  for  each  A.C. 
machine  ;  six  current  transformers  ;  three  sets  of  64  1 1  plate  t\-pe 
E  Chloride  accumulators,  25  K.W.  hour  capacity,  8  hour  dis- 
charge rating,  the  Electric  Storage  Batierv"  Co. ;  one  hundred 
3  plate  type  B  Chloride  accumulators,  for  voltmeter  calibration, 
the  Electric  Storage  Battery  Co.;  one-quarter  panel  balterj' 
switchboard  equipped  with  instruments,  circuit  breakers,  etc.; 
one-sixth  panel  distributing  switchboard.  .\.C  and  D.C  dynamo 
laboratories  ;  one  main  panel  switchboard  with  instruments  and 
circuit  breaker  dynamo  laboratory  ;  twentv-five  arc  lamps  wth 
switchboard  ;  one-fifth  K.W.  110  40  v.  D.C.  motor  generator,  for 
charging  accumulators,  the  Crocker,  Wheller  Co.;  seven  com- 
mercial condersors.  adjustable  capacity,  the  Royal  Electric  Co.; 
a  great  variety  of  transformer  and  potential  reg\ilators  ;  seven 
absorption  dynamometers  for  motor  testing;  one  transmission  dvna- 
momotcrs  for  motor  testing;  specially  designed  tables,  wired  and 
cquip]H'd  with  switches,  circuit  breakers,  etc.,  for  each  pair  of 
machines  (motor  and_dynamo)  to  facilitate  experimental  work. 


TO  establish  the  superior  merits  of  its 
courses,  the  Trustees  of  the  AMERICAN 
SCHOOL  OF  CORRESPONDENCE  have  voted 
to  award  to  a  few  well  recommended,  ambitious^ 
men  in  each  manufacturing  plant  a  FREE 
SCHOLARSHIP 


ElectricaL  Mechanical. 
Marine.  Siationaru 
or  Locomoiive  .  .  . 

(iDcludmg  a  Complete  Course  in  Mechanic-al  Drawing. ^ 


il 


The  holders  of  these  FREE  SCHOLARSHIPS 
will  be  asked  to  answer  inquiries  as  to  the 
value  of  the  instruction,  and  also  to  recommend 
the  School  to  their~friends,  thus  establishing 
an  endless  chain  of  enthusiastic  students  who 
will  advertise  the  School  more  thoroughly  than 
tons  of  printed  matter  or  an  army  of  agents. 
Application  blank  on  request. 

(  Mpiiii.Mi  I  lie  C  *  \  MM  A  \  Kl  Fi  1  Kl,  »1   N  T  ^ 
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SOME  TYPES  OF 

MANHATTAN 

Altepnating  Current  Arc  Lamps 


You  are  invited  to  inves- 
tigate our  A.  C.  Series  En- 
closed Arc  System. 


Style  No.  200. 
D.  B.  Trim.  Brass. 


to  provide  for  any  percentage 
of  circuit. 


Style  No.  202. 
Reflector.  Brass. 


Style  No.  252. 
D.  B.  Trim.  Iron. 


8[i8  fl.  G. 


At  6.6  amp.  72  volts 
arc  =  430  watts. 

Total  loss  m  lamp  =5 
watts. 

Kffi  ciency 
=  99%- 

Power  factor 
complete  cn'- 
cuit  of  Lamps 
and  Regulat- 
or =.89. 


r 


Style  No.  1083. 
C.  G.  Trim.  Iron. 


Manhattan  General  Construction  Co. 


Head  Office:  NEWARK,  N.J. 


Canadian  Office:  Temple  BIdg.,  TORONTO,  CAN. 
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SPARKS. 

An  electric  light  plant  is  being-  established  in  the  village  of 
Coldwater,  Ont. 

A  movement  is  on  foot  to  secure  the  establishment  of  an  elec- 
tric light  plant  in  the  village  of  Wellesley,  Ont. 

The  ratepayers  of  Lindsay,  Ont.,  have  voted  in  favor  of  the 
town  assuming  control  of  the  electric  light  plant. 

A  plebiscite  will  likely  be  taken  in  Charlottetown,  P.E.I.,  in 
February  on  the  question  of  municipal  control  of  the  electric  light 
plant. 

The  town  of  Dartmouth,  N.S.,  will  ask  authority  from  the  pro- 
vincial legislature  to  borrow  $40,000  for  the  purchase  of  an  electric 
lig'ht  plant. 

The  by-law  to  provide  for  the  taking-  over  of  the  electric  light 
plant  by  the  corporation  has  been  carried  by  the  ratepayers  of 
Blenheim,  Ont. 

Messrs.  Cook  Bros.,  of  Hensall,  Ont.,  have  installed  an  elec- 
tric light  plant  at  Lucan,  and  have  secured  the  contract  for  light- 
ing the  village. 

It  is  the  intention  of  the  provincial  secretary  to  make  arrange- 
ments for  the  electric  lighting  of  the  Brockville  asylum.  A  private 
plant  may  be  installed. 

Electricity  will  be  used  in  future  in  lighting  the  switches  of  the 
Grand  Trunk  railway  yards  in  Toronto,  an  electric  swith  lamp 
having  at  last  been  accepted  by  the  company. 

A  by-law  was  carried  by  the  ratepayers  of  Parry  Sound,  Ont., 
on  January  7th  to  provide  $29,500  for  the  purchase  of  an  electric 
light  plant  and  for  waterworks  improvements. 

Mr.  Mike  King  is  applying  to  the  Brtish  Columbia  Legislature 
for  a  charter  to  enable  him  to  provide  Queen  Charlotte  Island 
with  railway,  telegraph  and  telephone  systems. 

Messrs.  McDougall,  Brandon  &  Austin  are  using  electric  power 
in  connection  with  their  farm  operations  near  Fenelon  Falls,  Ont. 
They  also  have  their  buildings  lighted  electrically. 

The  Sun  Oil  Refining  Co.,  of  Hamilton,  have  recently  installed 
one  of  the  Smart-Eby  Machine  Company's  duplex  steam  pumps 
for  handling  heavy  oil,  also  a  50,000  gallon  steel  oil  tank. 

Mr.  Charles  Fawcette,  of  Sackville,  N.  B.,  is  negotiating  tor 
taking  over  the  telephone  system  of  the  Campbeliton  Telephone 
Company,  with  a  view  to  extending  the  long  distance  line  north- 
ward. 

The  Alaska  Exploration  Company,  a  syndicate  capitalized  in 
England,  has  laid  plans  before  the  Yukon  council  for  a  million 
dollar  line  of  street  railway  through  the  mam  street  of  Dawson 
and  out  to  the  creeks. 

La  Compagnie  Pontbriand,  Sorel,  Que.,  has  been  incorporated, 
with  a  capital  of  $100,000,  to  manufacture  engines,  boilers,  etc. 
The  charter  members  include  :  A.  E.  Pontbriand,  J.  E.  A.  Pont- 
briand and  J.  T.  Hurteau,  all  of  Sorel. 

The  Bell  Telephone  Company  have  issued  their  Western  Tele- 
phone Directory,  by  which  we  notice  that  Gait  leads  in  the  num- 
ber of  subscribers  among  the  towns  and  even  one  of  the  cities, 
and  runs  very  close  to  some  of  the  newer  cities. 

Mr.  Blossom,  the  New  York  expert  engaged  to  report  on  the 
electric  light  and  gas  systems  of  the  city  of  Brockville,  Ont.,  is  in 
favor  of  combining  the  gas  and  electric  light  plants  in  one  central 
station  and  building  an  entirely  new  system,  at  an  estimated  cost 
of  $1 25,000. 

Messrs.  Robertson  &  Robertson,  of  Victoria,  B.C.,  will  apply 
at  the  next  session  of  the  provincial  legislature  for  the  incorpora- 
tion of  a  company  to  construct  telephone  lines  and  transmit  elec- 
tric power  within  the  dlsti  icts  of  Ivsquimalt,  V^ictoria  citv  and 
North  and  South  Victoria. 

Justice  Colt,  of  the  United  States  Circuit  Court,  has  decided  in 
favor  of  the  American  Bell  Telephone  Company  in  the  royalty  suit 
brought  by  the  Western  Union  Telegraph  Company  The  suit  is 
known  as  the  stock  sticker  case,  and  bad  been  in  the  courts  since 
1894.  The  amount  involved  was  $12,000,000. 

The  John  S.  Hogg-  Company,  of  Gait,  has  receiith-  installed 
one  of  the  Smart-Eby  Machine  Co.  s  (Hamiltoii)  patent  peat 
dryers,  which  is  said  to  be  doing  excellent  work.  Mr.  C.  .\. 
Matheson,  of  Perth,  has  placed  his  order  with  the  same  firm  for 
one  of  their  patent  peat  drj'ing  machines. 

The  directors  of  the  Niagara,  St.  Catharines  &  Toronto  Rail- 
way Company,  at  a  meeting  held  towards  the  end  of  December, 
decided  to  build  their  road  westerly  to  Hamilton  at  the  earliest 
possible  date.  Preliminar\-  surve\  s  have  been  made  by  Mr.  J.  H. 
Armstrong,  chief  engineer  of  the  company. 

Mr.  George  H.  Colins,  of  Greenwood,  B.  C,  has  sold  to  Nel- 
son capitalists  his  interest  in  the  Greewood  and  Phtienix  Tram- 
way and  the  Greenwood  Electric  Light  Company.  It  is  under- 
stood that  next  spring  it  is  proposed  to  commence  work  on  build- 
ing the  tramway  between  Greenwood  and  Phcenix. 

Messrs.  B.  B.  Law,  James  Buirill,  J.  H.  Killam,  E.  K.  Spinney 
and  George  Bingay  are  applying  loi-  incorporation  as  the  Bay 
Shore  Railway  Company,  Limited,  with  a  capital  of  $250,000. 
The  purpose  is  to  construct  a  line  of  street  railway  frc'>ni  Yar- 
mouth to  Port  Maitland,  N.  S.,  a  distance  ot  about  twelve  miles. 

The  Dominion  Government  will  be  asked  to  g-rant  a  charter  of 
incorporation  to  the  Ottawa  &  Hull  Power  &  Manufacturing  Com- 
pany, of  Hull,  Que.,  the  purpose  being  to  ilexelop  the  Chaudiere 
water  power  and  to  build  pulp  and  paper  mills,  etc.  Messrs.  W. 
C.  Edwards,  of  Rockland,  and  Hiram  Robinson  and  H.  K.  Kgan, 
of  Ottawa,  are  interested. 
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Mrs.  Ayrton,  who  is  well  known  for  her  researches  in  the  field 
of  electricity,  recenth'  had  the  honor  of  dining  with  the  three 
hundred  and  sixty  members  and  guests  of  the  Institution  ot  Elec- 
trical Engineers  at  the  Hotel  Cecil  in  London.  Mrs.  Avrton  a 
short  time  ago  submitted  a  thoroughly  scientific  essay  on  "The 
Hissing  of  the  Electric  Arc,"  a  subject  which  she  is  still  investigat- 
ing. 

The  Bell  Telephone  Company-  have  just  removed  their  Corn-wall 
office  into  new  and  commodious  quarters.  There  are  four  switch- 
boards in  the  operating  room,  three  of  one  hundred  wires  each 
for  local  subscribers,  and  one  for  long  distance  work.  They  are 
of  the  metallic  circuit  type  and  provided  with  long  distance  trans- 
mitters and  new-  pattern  key-boards.  Mr.  James  K.  Cokers  is  the 
local  manager. 

The  municipal  water  power  project  at  Bracebridge,  Ont.,  is 
not  making  rapid  progress.  After  a  certain  portion  ot  the  work 
had  been  done,  the  council  in  December  last  again  asked  con- 
tractors to  tender  for  the  construction  of  timber  dam,  canal, 
power  house  and  tail  race,  but  only  one  tender  was  submitted,  it 
being  in  the  neighborhood  of  Si  2,000.  This  was  considered  too 
high,  and  the  council  decided  to  continue  the  work  bv  day  labor. 

Mr.  Thomas  A.  Edison  has  just  perfected  a  new  device  for 
heating  compressed  air  which, he  asserts,  at  the  same  time  utilizes 
all  the  store  energy  of  coal  and  obtains  fully  95  per  cent,  of  it. 
"My  invention,  "  he  says,  "is  a  device  for  heating  compressed  air 
so  that  the  losses  in  compression  and  utilizing  as  power  are  not 
only  made  up,  but  it  is  possible  to  get  p:>wer  through  air 
compression  for  less  coal  per  horse  power  than  through  the  steam 
engine.  " 

The  Quebec  District  Railway  last  week  made  a  trial  of  the 
Weldon-Conway  automatic  safety  brake  fender.  The  test  was 
considered  satisfactory,  and  all  the  cars  ot  this  system  will  likely 
be  equipped  with  it.  W'xlh  this  fender  the  brake  is  automatically 
applied  and  all  power  shut  off  as  soon  as  the  fender  touches  any 
obstruction,  or  the  same  effect  may  be  brought  about  by  the  niot- 
orman  with  one  movement  of  his  hand.  The  brake  consists  ol 
a  sleeve  and  friction  wheel  on  the  axle  which  releases  and  again 
clutches  at  every  revolution  of  the  car  wheel,  thus  preventing  too 
sudden  stopping.  The  front  bar  of  the  fender  is  immovable,  and 
when  struck  a  very  light  blow  recedes  and  trips  the  fender  till  it 
runs  along  on  the  pavement  itself. 

.About  two  months  ago  a  committee  was  appointed  by  the  city 
council  of  .Montreal  to  report  on  the  best  cource  to  adopt  in  re- 
gard to  electric  lighting  upon  the  expiration  of  the  present  con- 
tract with  the  Royal  Electric  Company.  This  committee  does 
not  favor  municipal  ownership,  but  recommends  that  public  ten- 
ders for  the  new  lighting  contract  be  called  for,  and  that  the  speci- 
fications contain  certain  conditions  which  do  not  apply  to  the  pres- 
ent contract.  The  following  objections  to  municipal  ownership 
are  given  :  That  it  would  cost  the  city  an  immense  sum  to  pur- 
chase such  plant  ;  that  the  city  would  find  it  ci-<stly  too|X'rate  such 
plant  by  steam  power  ;  that  there  was  but  little  outlook  of  gelling 
water  power,  without  purchasing  it  fn->m  companies. on  account  of 
so  man\-  water  power  companies  operating  water  plants  in  the 
vicinity  of  Montreal  ;  that  if  water  power  was  bought  it  would 
cost  the  city  as  much  tti  manufacture  electricilv  as  if  produced  by 
coal  ;  and  finally,  under  these  conditions  it  would  be  better  to  give 
the  lighting  out  by  contract  and  to  have  the  keenest  competition. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Honrs 

H.M. 

H.M. 

H.M. 

No  Light. 

No  Light. 

2  ... 

No  Light. 

No  Light. 

3.  .  .  . 

No  Light. 

No  Light. 

4.  .  .  . 

P.M.  5.40 

P.M.  8.00 

2.20 

5.  .  .  . 

"  5-40 

"  g.oo 

3.20 

6.  .  .  . 

"  5-40 

n  10.00 

4.20 

7  ■  ■  •  ■ 

5.40 

n  11.00 

5.20 

8.  . . 

5.40 

"  0.00 

6.20 

9.  .  . . 

5.40 

A.M.  1.00 

7.20 

10. . . . 

If      6. 00 

"  2.00 

S.oo 

II  

"  6.00 

"       J- Of 

9.00 

12  ...  . 

n     6. 00 

ri  4.00 

lO.OO 

13.  .  .  . 

r  6.00 

"  4-45 

10.45 

14. . . . 

»      6. 00 

<T  6.00 

12.00 

15. . . . 

n  6.00 

rt  6.00 

1  2.00 

16. . . . 

6.00 

n  6.00 

12.00 

17  ... 

"  6.00 

n  6.00 

1 2.00 

18. . . . 

■1  6,00 

n  6.00 

1 2.00 

19. . . . 

n  6.00 

n  6.00 

1  2.00 

20. . . . 

r  6.00 

n  6.00 

1 2.00 

21  ...  . 

ri  6.00 

n  6.00 

1 2.00 

22  ...  . 

ri  6,00 

n  6.00 

1 2.00 

23. . . . 

n  10.00 

»  6.00 

8.00 

24. . . . 

n      11. GO 

n  6.00 

7.00 

26  ...  . 

0.  1  5 

V  6.00 

5-45 

27.  .  .  . 

A.M.  1.00 

n  6.00 

5.00 

28. . . . 

n  2.00 

»  b.oo 

4.00 

Total  204.30. 
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TORON  rO  STATIONARY  ENGINEERS'  ASSOCIATION. 

Some  good  work  is  being'  done  this  winter  by  Toronto  \o.  i, 
C.  A.  S.  E.  Lectures  have  been  delivered  by  Mr.  A.  M.  Wickens 
on  "Economy  in  the  Engine  Room,"  and  by  Mr.  G.  C.  Robb,  chief 
engineer  of  the  Boiler  Inspection  Company,  on  "Practical  Ex- 
periments on  Boilers  and  Steam."  At  the  December  meeting  a 
talk  was  also  given  on  "Mathematics"  by  Mr.  Miller,  of  the 
American  School  of  Correspondence.  These  lectures  have  been 
well  attended  and  are  proving  very  interesting  and  beneficial, 
and  as  a  result  the  Association  is  increasing  its  membership.  A 
lecture  has  been  promised  by  Mr.  O.  P.  St.  John,  and  at  the  meeting 
on  Wednesday,  January  i6th,  Mr.  E.  J.  Philip  will  give  a  talk  on 
"Electricity."  A  committee  has  been  appointed  to  arrange  for 
the  annual  At  Home,  which  will  likelv  be  held  in  February. 


PRESENTATION  TO  MR.  YULE. 

On  Christmas  day  Mr.  John  Yule,  manager  of  the  Guelph  Light 
&  Power  Company,  was  made  the  recipient  of  an  exceedinglv 
handsome  Waltham  gold  watch  from  the  Canadian  Electrical 
Association,  in  recognition  of  his  untiring  efforts  in  behalf  of  that 
Association,  and  particularly  as  chairman  of  the  Legislation  Com- 
mittee. The  inner  cover  of  the  watch  bore  the  following  inscrip- 
tion: "  To  John  Yule,  as  an  expression  of  appreciation  of  his 
earnest,  unselfish  and  successful  efforts  in  behalf  of  the  Canadian 
Electrical  Association,  this  token  is  presented  by  the  members,  in 
pursuance  of  a  resolution  adopted  unanimously  at  the  convention 
held  August  29,  30th  and  31st,  1900,  at  Kingston,  Ont. "  The 
presentation  was  made  through  Mr.  J.  A.  Kammerer,  chairman 
of  the  committee  appointed  for  that  purpose.  Mr.  Yule  was  for 
two  years  president  of  the  Canadian  Electrical  Association,  and 
during  his  term  of  ofiice  he  succeeded  in  greatly  widening  the 
influence  of  the  organization. 


PUBLICATIONS. 

The  National  Carbon  Company,  of  Cleveland,  Ohio,  are  again 
sending  out  to  their  friends  and  customers  a  neat  calendar  ac- 
companied by  the  moonlight  schedule  for  the  year  190 1. 

A  neat  catalogue  descriptive  and  illustrative  of  the  high  tension 
storage  battery  as  manufactured  by  the  Volta  Electric  Storage 
Company,  of  Hamilton,  Ont.,  has  reached  us.  Particulars  are 
given  therein  of  the  construction  and  characteristic  features  of  the 
Edgerton  battery,  which  may  be  used  with  advantage  for  man\' 
purposes,  including  electro-mobiles;  in  electric  light  and  power 
stations;  for  operating  street  cars;  for  lighting  railroad  tracks  in 
advance  of  moving  trains;  for  sea-going  vessels  and  other  boats; 
for  mining  operations;  for  dental,  medical  and  laboratory  pur- 
poses, etc.  Its  use  in  connection  with  windmills  has  been  de- 
monstrated by  Mr.  J.  Moodie  jr.,  who  has  employed  a  windmill 
for  operating  the  Volta  electric  storage  battery  for  lighting  his 
summer  residence  and  grounds  at   Burlington   Beach,  ami  who 


states  that  since  its  installation  in  Mav  last  he  has  never  been  with- 
out sufficient  light.  The  batteries  held  up  well,  and  he  considers  thev 
maybe  fully  relied  on  for  suburban  and  country  lighting.  The  book- 
let also  contains  instructions  for  setting  up  and  charg^ing  batteries. 


TRADE  NOTES. 

The  Duncan  Lithographing  Co.,  of  Hamilton,  have  recently  in- 
stalled one  of  The  Smart-Eby  Machine  Co.  's  duplex  steam  pumps 
in  their  factory. 

The  Rock  Lake  Mining  Co.  have  placed  their  order  with  The 
Smart-Eb}-  Machine  Co.,  of  Hamilton,  for  two  centrifug'al  sizers 
and  three  smoke  stacks. 

Rhodes,  C^irry  &  Co.,  of  Amherst,  X.  S.,  finding-  the  power 
plant  in  their  car  works  too  small  for  their  rapidlv  growing  busi- 
ness, are  adding  a  150  horse  power  Mumford  standard  boiler  built 
by  the  Robb  Engineering  Co. 

The  Bruce  Copper  Mines  Co.,  Limited,  have  placed  their  order 
with  The  Smart-Eby  Machine  Co.,  Limited,  of  Hamilton,  for  the 
following  :  One  150  h.  p.  Brown  engine  ;  one  40  h.  p.  slide  valve 
engine,  with  Meyer's  adjustable  cut-ofF  ;  one  50  h.  p.  high  speed 
electric  light  engine  ;  one  two  million  gallon  tandem  compound 
pumping  engine,  together  with  all  shafting,  pulleys,  screens,  etc., 
for  their  concentrating-  plant. 

The  American  School  of  Correspondence,  Boston,  Mass.,  are 
sending  out  a  special  money  card  to  be  used  bv  engineers  and 
others  desiring  to  examine  their  instruction  papers  and  text 
books.  The  card  contains  a  place  where  a  silver  twentv-five 
cent  piece  may  be  inserted  and  securely  sealed.  This  card  con- 
tains, also,  a  place  for  name  and  address  and  text  book  wanted. 
It  ma\'  be  placed  in  an  envelope  and  addressed  to  the  school  with- 
out further  trouble.  Any  one  wishing  to  examine  any  ot  the 
instruction  papers  of  this  school  should  send  for  one  of  these 
cards  in  order  to  send  the  monev  safelv. 


The  Cataract  Power  Company,  of  Hamilton,  have  found  the 
25  ton  Smart-Eby  Company  crane  which  they  installed  in  their 
power  house  at  DeCew  Falls  to  have  been  an  indispen- 
sable tool  in  handling  heavy  machinery. 

The  first  annual  shareholders'  meeting  of  the  Central  Ontario 
Power  Company,  Limited,  proprietors  of  the  Burleigh  Falls  power, 
was  held  on  Tuesday  last  in  the  Oueen's  hotel  in  Toronto,  the  fol- 
lowing officers  being  elected  :  Pre>-ideni,  Hon.  R.  Harcouri;  first 
vice-president,  Eugene  Co>>ie,  M.E.;  second  \ ice-presideni ,  James 
Kendry,  M.P.;  managing  director,  J.  Alex.  Culverwell,  electrical 
engineer  of  Peterboro  and  Toronto.  The  shareholders  present 
and  represented  were  prominent  gentlemen  from  Cobourg,  Peter- 
boro, Lindsay,  Toronto,  Winnipeg,  Perth,  Iroquois,  Gall,  St. 
Catharines,  \Velland  and  New  York  Slate.  Important  business 
was  transacted  in  '-onnection  with  the  commencement  of  opera- 
lions.    The  head  oflues  of  the  coM\p.iny  are  loc.ned  al  Peierboro. 


METERS 

MANUFACTURED  BY  THE 

SIEENS  &  HALSKE  ELECTRIC  CO.  OF  /I  ERICA 

To  Officers  and  Manaers  of  Central  Stations  : 

The  Duncan  Interating  Wattmeters  manufactured  by  the  Siemens  &  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  AncMXQ 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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The  plant  ot  the  Summerside  Electric 
Company,  of  Summerside,  P.E.I.,is  one  of 
the  brightest  htlle  spots  in  that  line  down 
that  way.  Every  bit  of  machinery  is  spot- 
less and  the  whole  looks  as  if  it  received 
most  careful  attention.  It  is,  moreover,  a 
paying  concern.  There  is  an  increasing 
demand  for  light  and  the  company  has  no 
competitor,  which  is  deserved  by  reason  of 
the  good  service.  The  company  is  com- 
posed of  local  stock-holders  who  installed 
the  plant  in  1894,  it  at  that  time  consisting 
of  one  125  h. p.  boiler,  and  one  tandem 
compound  high  speed  140  h.p.  engine  di- 
rectly connected  to  a  60  ampere  alternator. 
In  1898  a  new  boiler  and  a  tandem  com- 
pound 90  h.p.  engine  were  added  to  fur- 
nish power  for  a  30  ampere  alternator 
carrying  500  lights.  Later  business  grew 
so  that  it  was  found  necessary  to  increase 
the  electrical  output,  and  in  1899  a  new 
120  ampere  alternator  carrying  2,000 
lights  took  the  place  of  the  60  ampere  ma- 
chine, which  is  nowoperated  by  the  90  h.p. 
engine.  In  the  same  year  a  95  fl.  brick 
chimney  was  erected,  which  has  a  carrying 
capacity  for  350  h.  p. 

The  distribntion  is  by  the  three  wire 
system.  The  voltage  on  primaries  is  1000. 
Transformers  are  installed  on  the  banking 
system,  which  reduces  the  voltage  from 
1000  volts  to  104,  carried  on  secondaries. 
The  electrical  equipment  was  supplied  by 
the  Canadian  General  Electric  Company, 
and  the  engines  and  boilers  by  E.  Leonard 
&  Sons,  of  London.    Tlie  installation  was 


supervised  by  Mr.  T.  B.  Grady,  who  is 
now  manager.  Mr.  H.  J.  Morrison  is  the 
engineer  in  charge,  and  the  condition  of 
his  machinery  does  him  credit.  Some 
2000  lights  are  now  operated. 


WANTED 


To  purchase  for  cash  one  50  Light  8  Ampere  Re- 
liance Arc  Machine. 
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WHAT  is  your  Motive 
Power  to  be  in  your 
New  Plant,  Water  or 
Steam  ? 


If  water  power,  why  not  send  for  a  copy  of  our  Bulletin  No.  200 
describing  our 

CROCKER  PATEHT  TURBINE 

We  will  submit  an  estimate  on  the  equipment  necessary  if  you 
will  supply  us  with  data. 

Should  you  require  steam  power  remember  that  we  build 

CORLISS  STEAM  ENGINES 

Simple,  Compound,  or  Compound  Condensing,  and  supply  Conden- 
sers, Heaters,  Feed  Pumps,  Boilers,  Stacks,  etc.,  and  are  prepared 
to  contract  for  complete  installations. 
Your  correspondence  is  invited. 

Jenckes  MaLchirve  Co. 

32  Lanadowne  Street  -  -  SHERBROOKE,  QUE. 


FFATURES 

Hiqh  Speed.  Close  Regulation, 
Great  C  ipacity.  High  Efficien- 
cy,   Perfect    Cylindei  Gate, 
Steady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lachinc  Rapids    Hydraulic  &  Land 
Co.,   Montreal,  Que.,   12,000  h.p.; 
Chambly  Manufacturing'  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  '^ower  &  Li^ht  Co.,  Ross- 
land,    B.C.,  3,000  h.p.;  Doljjeville 
Electric  Lig;ht  &  I'owcr  Co.,  Dolg-e- 
ville,  N.Y.;  Honk  Falls  Power  Co., 
I'-llenvillc,     N.V.;     Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,    N.  Y.;    Quebec  Raihv.iy, 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCK  SOMCITIvD 
THE  ■  I 


Stilwell-Bierce  & 
Smith- Vaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U,  S.  A. 
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SPARKS. 

An  electric  light  plant  may  be  installed  in  the  village  of  Bolton, 
Ont. 

A  company  is  about  to  introduce  the  electric  light  into  Slocan 
City,  B.C. 

The  project  to  build  an  electric  railway  from  Brighton  to  Have- 
lock,  Ont.,  is  still  under  consideration. 

The  residents  of  Harrow,  Ont.,  are  in  favor  of  the  establishment 
of  an  electric  light  plant  in  that  village. 

The  town  council  of  Aylmer,  Que.,  is  taking  steps  to  install  a 
fire  alarm  system. 

The  directors  of  the  Bell  Telephone  Company  have  been  auth- 
orized to  issue  $2,500,000  of  debenture  bonds. 

The  question  of  bringing  electric  power  into  the  town  of  Calgary, 
N.W.T.,  has  been  brought  to  the  attention  of  the  council. 

Mr.  A.  C.  McCoUum  recently  delivered  an  address  before  the 
Peterborough  Engineering  Club  on  "  The  Development  of  Water 
Pov/ers." 

The  Cataract  Power  Company,  of  Hamilton,  is  reported  to  have 
ordered  forty  new  street  cars  for  the  coming  summer's  business, 
for  use  on  radial  lines. 

The  tender  of  Sadler  &  Haworth,  of  Toronto  and  Montreal, 
has  been  accepted  for  the  supply  of  belting  for  the  electric  power 
house  at  St.  Mary's,  Ont. 

Joseph  Mitchell,  of  Barton  street,  Hamilton,  is  said  to  have 
taken  legal  proceedings  against  the  Cataract  Power  Company  for 
having  strung  wires  over  his  house. 

Mr  James  Barnes,  M.  P.  P.,  of  Buctouche,  contractor  for  the 
construction  of  the  telephone  line  between  St.  John  and  St.  .An- 
drews, N.  B.,  states  that  vvork  will  begin  in  the  spring. 

The  N.  L.  Piper  Railway  Supply  Company,  of  Toronto,  has  ob- 
tained a  Dominion  charter,  to  manufacture  and  deal  in  railway, 
ship  and  electric  supplies.    E.  S.  Piper,  of  Toronto,  is  interested. 

The  development  of  the  Dickson  water  power  at  Peter- 
borough, Ont.,  is  ab()ut  to  be  undertaken  by  the  American 
Cereal  Company,  in  which  Senator  George  A.  Cox,  of  Toronto, 
is  interested. 

The  Keewatin  Power  Company  and  the  Lac  du  Bonnet  Power 
Company  are  said  to  have  made  propositions  to  transmit  electric 
power  to  Winnipeg.  Tne  distance  from  Keewatin  to  Winnipeg  is 
about  130  miles. 

At  a  recent  meeting  of  the  Port  Hope  town  council  a  communi- 
cation was  read  from  the  Peterborough  Navigation  Company  re- 
garding the  building  of  an  electric  railway  between  Port  Hope 
and  some  point  on  Rice  Lake. 

The  Smart-Eby  Machine  Company,  of  Hamilton,  have  recently 
installed  one  of  their  duplex  pumps  of  300,000  gallons  capacity  in 
the  Asylum  for  Insane,  Hamilton,  also  a  set  of  Rogers  patent 
shaking  and  dumping  grate  bars  in  the  Aged  Women's  Home  of 
that  city. 

Mr.  Potter,  of  the  New  Westminster  &  Burrard  Inlet  Telephone 
Company,  is  looking  into  the  feasibility  of  the  projected  telephonic 
communication  between  Victoria  and  Nanaimo.  Two  routes  are 
proposed,  one  from  English  Bay  to  Nanaimo,  via  Babriel  Island, 
a  distance  of  twenty-six  miles,  and  the  othei-  from  Port  Roberts 
to  Sydney,  via  Plumbers'  Pass  and  Salt  Lake  Island.  A  special 
wire  will  have  to  be  constructed,  and  the  proposed  line  will  cost 
approximately  $100,000. 


Some  residents  of  Harvey  are  talking  of  building  a  telephone 
line  from  that  place  to  Tweedside  and  York  Mills,  X.  B.  The  dis- 
tance to  Tweedside  is  about  eight  miles,  and  a  branch  line  of  three 
miles  would  reach  York  Mills. 

A  committee  acting  on  behalf  of  the  British  and  Australian 
Governments  has  accepted  the  tender  of  the  Telegraph  Construction 
&  Maintenance  Company  to  lay  a  cable  from  Vancouver,  B.  C, 
to  Queensland  and  New  Zealand.  It  is  estimated  that  the  cable 
will  cost  ;{^i,795,ooo,    and  will  be    completed  by  the  end  of  1902. 

It  is  the  intention  of  the  Royal  Electric  Company,  who  have 
disposed  of  their  manufacturing  department  in  Montreal,  to  en- 
gage exclusively  in  the  supply  of  light  and  power.  It  is  said  that 
they  purpose  expending  $1,500,000  in  improvements  to  their  works 
at  Chambiy  and  in  putting  wires  in  the  city  of  Montreal  under- 
ground. It  is  estimated  that  three  seasons  will  be  required  to 
complete  this  latter  work. 

The  London  Printing  &.  Lithographing  Company  have  recently 
placed  their  order  with  the  Smart-Eby  Machine  Company.  Hamil- 
ton, for  one  set  Rogers  patent  shaking  and  dumping  grate  bars. 
The  Muskoka  Leather  Company,  of  Bracebridge,  have  recently 
installed  one  of  their  duplex  s'eam  pumps,  while  the  KinleiUi 
Paper  Company,  of  St.  Catharines,  have  recently  placed  an  order 
with  the  Smart-Eby  Company  for  a  special  steel  tank. 

The  superintendent  cif  the  Pacific  division  of  the  C.  P.  R.  re- 
cently conferred  with  the  officers  of  the  West  Kootenav  Power  & 
Light  Company,  of  Rossland,  B.C.,  in  reference  to  obtaining- 
electric  power  for  the  haulage  of  freight  trains  between  Rossland 
and  Robson.  It  is  the  intention  to  substitute  electricity  for  steam, 
and  it  is  expected  that  2,000  horse  power  will  be  required.  Be- 
tween these  points  there  are  many  steep  grades.  The  Great 
Northern  Railway  has  under  consideration  a  similar  plan  for 
hauling  their  trains  over  the  Cascade  Mountains. 

In  the  important  telegraph  suit  involving  the  title  to  the  West- 
ern Union  Telegraph  Company's  property  along  the  line  of  the 
Great  Northern  railway,  a  decision  was  given  a  few  weeks  ago 
in  favor  of  the  Western  Union.  The  suit  invcilved  several  million^ 
of  dollars.  Its  importance,  however,  was  not  alone  m  the  amount 
of  money  involved^^for  it  was  the  general  understanding  that 
should  the  railway  company  have  won  all  the  great  railwa\  com- 
panies of  the  country  would,  at  the  expiration  of  their  contracts 
with  the  W  estern  L'nion  Telegraph  Company,  have  claimed  the 
ownership  of  the  telegraph  lines  along  their  right  of  way,  ard 
either  have  operated  them  independently  or  have  formed  a  con- 
solidation w  hicli  w  ould  h.i\e  hccn  a  strong  competitor  in  the  tele- 
graphic fioKI. 


ELECTRICAL  REPAIRS 

In  til''  large  and  well  cquipv*eti  fariories  where  ihe  manufa<  lure  of  elecirical 
apparatus  is  .  arrif^d  oiu  un  'cr  1  he  piece  work  system,  ihry  fiful  thai  upair  woric  or 
apparatus  seiil  in  i  >  be  repaired  or  rewound  interferes  w  ith  this  sysiem,  and  in  ma  y 
cases  they  wonid  prefer  not  to  do  tbi-  kind  of  work,  as  it  i>  almost  imp»'*ssible  lo  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  abo\e  lo  be  a  f.-^ct, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  They  keep  armatures  cf  nearly  all 
makes  of  fiynamos  in  stock,  which  they  loan  while  repairs  are  l-*eing  made.  Ineir 
factory  is  so  arranged  that  ihey  can  run  night  and  day.  and  w*^^k  can  be  finished  in 
the  shortest  possible  tine.  Telepbooe  Main  3149 
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If  you  want  to 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 
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Circulates  in  Every  Province. 
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Berlin:  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88- 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 

W/eston  standard  portable 

Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  PorUble  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 
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Illustrated 
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THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 
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SwitcD-Boards  and  flnnunciators 

FIRE  ALARM  APPARATUS  and 


"  Nessphones,"  Montreal 

419  St  James  St, 

Cor.  Crai^, 


RM  APPARATUS  and  ]  MONTREAL 

TELEGRAPH  INSTRUMENTS      T.,ep.o.e n7T,c» 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motsirs  and  Dynamos 
a  Specialty. 

72  Colborne  St.    -  BRANTFORD 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Refill  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS,  Manager, 
617-619  Lagauehetiere  St.  -  MONTREAL. 


OUR 


A.  E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 
Try  a.  Ca.se 

MUNDERLOH  8c  CO. 

61  St.  Suli>ice  St]?eet 


TVrONXREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 


theJ.G.Mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 
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The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

LONDON         -  CANADA 


Perfection"  Type  Engine  Generator 

Manufactured  in  any  size,  or  voltage  with  any  standard  engine. 


Direct  Connected  nVMAURC  for  isolated  Lighting  j.  Slow  Speed,  UDTDR^ 
and  Belted  .  .  •  UTIlAlnUO  Plants  a  Specialty .        T     High  EtBciency  ITlUIUnO 

Switches,  Switchboards  and  Commutators  Always  in  Stock. 

Spare  .'Vrmatiires  ;  .Armatures  rewound — any  type. 

Repairs  to  Any  System  on  Short  otice. 
Office  and  Factory:  90  YorPt  Stx-*eet,  Londort 

'  '  AGENCIES:    Winnipeg,  Vancouver,  Halifax, 

Toronto,  Montreal,  Kingston. 
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TKe  Urvited  Electric  Co*y»  Limited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturing  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 

''■t„ffi»M...,i.g  Director.     ^      154  King  St.  West.  TorOI\tO.  C^TX. 


Has  transferred  the  Manufacturing  part 
of  its  business  to  .  .  . 


THE  CANADIAN  GENERAL  ELECTRIC  CO.,  Limited 

Who  will  hereafter  be  glad  to  quote  on 
all  regular  lines  formerly  made  by 

The  Royal  Electric  Company 


INCLUDING 
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S.  K.  C. 

ALTERNATING   CURRENT  APPARATUS 


Head  Office  :   TORONTO,  ONT. 


Branch  Offices  :    Montreal,  Halifax,  Winnipeg, 
Vancouver,  Rossland  and  Nelson. 


Factories  :    Peterborough,  Toronto  and 
Montreal. 
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Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Sfam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating-.    Testing.  Reconstructiner. 

127  Kino  St.  E.,  HflffllLTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  :— Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates    Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TOROHTO,  CANADA 
Long  Distance  Telephone  8047. 

The  FIRSTBRQOK  BOX  CO.,  Limited 


TORONTO. 


King  St.  East, 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  GKOSS-«RMS. 


WRITE  FOR  PARTICULARS. 


WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E      Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.V. 


C.  E.  SHEDRICK 

Manufacturer  of—         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuting  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
«1  All  I  ask  is  a  trial  tt^ 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretary-Trea.-urer 


PS  m\ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

RiiY  F[[D[R  m  mm  m\ 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  J 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  \. 
New  York  Store:    W.  J.  Watso.v,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 


WHAT  is  your  Motive 
Power  to  be  in  your 
New  Plant,  Water  or 
Steam  ? 


If  water  power,  why  not  send  for  a  copy  of  our  Bulletin  No.  2cx> 
describing  our 

CROCKER  PATEHj  TURBINE 

We  will  submit  an  estimate  on  the  equipment  necessary  if  you 
will  supply  us  with  data. 

Should  you  require  steam  power  remember  that  we  build 

CORLISS  STEAM  ENGINES 

Simple,  Compound,  or  Compound  Condensing,  and  supply  Conden- 
sers, Heaters,  Feed  Pumps,  Boilers,  Stacks,  etc.,  and  are  prepared 
to  contract  for  complete  installations. 
Your  correspondence  is  invited. 


The 


Jenckes  MoLchirve  Co. 


32  Lansdowne  Street 


SHERBROOKE.  QUE. 


RUBBER  INSULATED  WIRES  AND  CABLES 

OF  EVERY  DESCRIPTION  FOR 

Telephone,  Telegraph,  and  Electric  Lighting  Purposes. 
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McCORIVIICK  TURBINE 

FEATURES  WORTH  CONSIDERATION : 

Great  Capacity,  High  Speed,  Unequalled  Efficiency, 

Steady  Motion,  Easy  Workiug  Gait. 

Greatest  Power  from  a  Limited  Quantity  of  Water,  at  Smallest  Cost. 

UNDOUBTEDLY  THE  MOST  POPULAR  TURBINE  MANUFACTURED. 


^^llol'A.    S.  /nORGAN  S/niTM  CO/APANY. 


YORK,  Penn.,  U.  S.  A. 


o 
o 
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SI  ■  IS  ii 


Shows  at  a  glance  the  total  output  of 
the  Station. 

A  Record  to  keep  on  file. 

A  cheque  on  the  Switchboard  Attendant. 

As  one  well-known  Manager  put  it  : 

"No  Station  Can  Atford  to  be  Without  One." 


FOR  PARTICULARS  ADDRESS- 


THE  MARTIN  AUTOMATIC  RECORDER  &  REGISTER  CO. 

cHAs.  JAMES,  Manager.  AGEMTS  WANTED  12-14-16  MaPU  St..  HAMILTON,  CAN. 


STORAGE  BATTERIES 

FAN  MOTORS 


FOR 


Dining-Rooms,  Sick  Rooms,  and  Sleeping  Apartments. 

POPULAR   PRICES,    GUARANTEED  SERVICE. 


Volta  Electric  Storage  Co. 


HAMILTON,  CANADA. 


Limited 


You  can  Hit  the  Target  of  Economy 
in  Power  if  you  have  a  — 

WHEELOGK  or  IDEAL  ENGINE. 


These  Engines  are  admirably  adapted  to  run  Electrical  Plants, 
because  of  their  even  speed  and  good  regulation. 

The  GOLDiE  &  Mcculloch  co.,  Lm.tci 

GALT,  ONT. 

WK  ALSO  MAKK  (JAS  AND  ClASOLINU  ENCINKS,  BOM.KKS,  I'liMI'S,  WATKR  WIlKlvI.S,  FLOI  R  MILL  MAC'IMNKRY,  t)AT- 
MEAL  MILL  MACIIINERV,  OATMEAL  STEAM  KILNS,  WOOD-WORKINC.  MACHINERY,  IRON  PI  LLEYS,  WOOD  RIM  SPLi  r 
PULLEYS,   SHAFTING,  HANGERS,  GEARING,  FRICTION  CLUTCH    PULLEYS,  ETC.,  SAFES,  VAULTS  AND  VAULT  DOORS. 
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PERSONAL. 

Mr.  William  Gillespie,  of  the  Ottawa  Electric  Company's  power 
house,  recently  joined  the  ranks  of  the  benedicts,  the  bride-elect 
being  Miss  Armstrong-,  of  South  March. 

Mr.  J.  William  Morris,  B.A.  Sc.,  who  has  been  engaged  in 
electrical  engineering  in  Kingston,  Jamaica,  and  Georgetown,  De- 
merara,  for  the  past  two  years,  has  returned  to  Montreal. 

Mr.  F.  H.  Cheney,  of  St.  Catharines,  Ont.,  has  resigned  as 
manager  of  the.  Niagara,  St.  Catharines  &  Toronto  Railway  Com- 
pany, and  will  be  succeeded  by  Mr.  Siexas,  of  New  York. 

Mr.  L.  Robinson,  who  has  been  manager  of  the  Montreal  Park 
and  Island  Railway  for  the  past  four  years,  has  retired  from  the 
company's  employ,  to  accept  a  lucrative  position  with  the  "Com- 
pagnie  de  Traction,"  of  Paris. 

Prior  to  leaving  for  Toronto,  Mr.  Ernest  I.  Jenking,  former  as- 
sistant secretary  of  the  Royal  Electric  Company,  Montreal,  was 
presented  by  his  associates  in  the  company  with  an  address  and 
gold  watch,  chain  and  locket. 

Mr.  R.  G.  Ward,  until  recently  connected  with  the  Southern 
Railway,  has  been  appointed  manager  of  construction  tor  The 
Cuba  Company,  to  succeed  the  late  F.  B.  Brothers,  whose  death 
was  referred  to  in  our  last  issue.  Mr.  Ward  has  had  an  extended 
experience  in  railway  construction  work. 


SPARKS. 

A  western  deputation  recently  interviewed  the  Dominion  Gov- 
ernment and  requested  that  a  telegraph  line  be  built  from  Telegraph 
Creek,  B.  C,  to  Skeena. 

Plans  have  been  completed  by  Mr.  W.  J.  Carmichael,  architect  of 
the  Bell  Telephone  Company,  for  the  new  building  to  be  built  by 
the  company  in  St.  John,  N.  B. 

The  Canadian  Association  of  St<-itionary  Engineers  have  ap- 
pointed Messrs.  A.  M.  Wickens  and  Chas.  Moseley  as  their  repre- 
sentatives on  the  board  of  management  of  the  Toronto  Technical 
School. 


The  Dominion  Government  has  decided,  in  addition  to  com- 
pleting the  telegraph  line  from  Ashcroft,  B.  C,  north  to  connect 
with  the  Atlin  and  Yukon  country,  to  build  a  line  200  miles  in 
length  from  Port  Simpson  eastward  to  Hazleton,  where  it  will 
connect  with  the  line  constructed  last  year. 

Mr.  W.  J.  Poupore  has  entered  an  action  against  the  Lachine 
Rapids  Hydraulic  &  Land  Company,  of  Montreal,  to  recover  the 
sum  of  $86,463.93,  claimed  to  be  due  for  work  done  in  the  com- 
pletion of  the  head  and  tail  races  at  the  company's  works  at 
Lachine.  According  to  the  declaration,  Mr.  Poupore  tendered  to 
perform  certain  work  set  out  in  the  company' s  plans  and  speci- 
fications for  the  lump  sum  6f  $124,500,  of  which  amount  $60,150 
was  for  the  extension  of  the  upper  wing  dam  up  stream,  864,350 
for  the  extension  of  the  guard  pier,  the  raising  of  the  then  exist 
ing  pier  and  the  raising  of  the  dam.  There  was  a  stipulation  in 
the  contract,  it  is  claimed,  "that  should  anything  be  omitteJ  from 
either  the  said  plans  or  specifications  which  would  be  considered 
necessary  for  the  completion  of  the  said  works,  the  said  contractor 
should  execute  the  same  without  obtaining  any  advantage  by 
such  omission,  and  would  supply  whatever  might  be  wanting  to 
finish  the  whole  of  the  works  in  a  complete  and  perfect  state, 
according  to  the  directions,  details  and  specifications  mentioned 
and  referred  to  in  the  said  contract,  save  that  the  contractor 
would  be  paid  for  omissions  at  the  rate  specified  in  the  schedule 
contained  in  said  tender."  Because  of  the  alterations  in  the 
plans,  the  changing  of  the  site  of  the  upper  wing  dam  up  stream, 
omissions  from  plans  and  specifications  for  the  proper  completion 
of  the  works,  the  carrying  away  by  the  ice  last  February  of  the 
break-water  cribs  used  in  the  extension  of  the  dam  beyond  the 
1 ,000  feet  limit  agreed  upon,  and  other  extras  and  changes,  which 
are  set  out  in  detail,  the  cost  of  the  work  aggregated  $222,318.35, 
or  $97,818.35  more  than  the  contract  price,  and  of  this  amount 
$135,854.42  has  been  paid  by  the  company.  Con>iderable  interest 
is  centred  in  the  outcome  of  the  suit  for  the  reason  that  a  legal 
interpretation  of  what  are  known  as  "extras  "  and  "amendments  to 
plans"  will  be  rendered,  thus  determining  questions  that  for  vears 
have  been  veritable  bones  of  contention  in  contracting  and  con- 
struction circles. 
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THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  the  Northey  Triplex  Power  Pump  we  offer  a  machine  put  together  with  skill  brought  by  years  of 
experience  in  pump  building,  and  with  full  provision  inade  f^T  the  x-aried  demands  likely  to  be  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  120  degrccsapan.  thus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  economizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  be  con\-eriiently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  to  fuit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STVLE";  AND 
VARIETIES  OF  PUMPING  MACHINFRV  FOR  EVERY  CONCEIVABLE  DUTV.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  .MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
RFQUIREMENTS  IN  OUR  LINE.  CATALOGUES  AND  SPECIFICATIONS  FURNISHED 
UPON  REQUEST. 


We  are  also  manufacturers  of  the  Northey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  intermittent  power 
users  in  the  market.   Suitable  for  machine  rhops,  pumping  and  electric  light  pUats,  etc. 
Write  for  descnptive  booklet. 
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ELECTRICAL  EQUIPMENT  OF  THE  SUN- 
LIGHT SOAP  WORKS. 

Messrs.  The  Lever  Bros.  Compan\,  Limited, 
have  recently  installed  at  their  Sunlight  Soap  Works, 
Toronto,  an  extensive  plant  for  power  and  lighting. 
The  factory  building  and  offices  are  most  substantial  in 
construction,  and  taken  as  a  whole,  it  is  probably  as 
well  built  and  complete  a  factory  plant  as  is  to  be  found 
in  Ontario.     Expense  has   not  been  spared   when  the 


at  its  full  pressure  of  250  volts,  Messrs.  Lever  Bros, 
having  adopted  the  standard  of  200  volts  for  their  in- 
stallations in  England  and  other  countries.  This  gener- 
ator supplies  ciu'rent  to  a  dozen  motors  throughout  the 
works.  These  are  direct  cennected  b_\-  couplings  or 
belted  to  the  various  machines,  not  a  foot  of  main  or 
counter  shaft  being  used  throughout  the  works.  The 
motors  are  the  steel  multipolar  type,  enclosed  hv  hinged 
iron  lids  to  keep  out  dust. 
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outlay  would  bring  economy  in  operation  antl  tlurability 
ol  plant.  ihe  architects  were  Messrs.  Sprcialt  X.- 
Rolph,  Tcircmto. 

The  steam  plant  consists  ol  two  llienc  boilers  made 
by  the  Canadian  Heine  Boiler  Company,  of  Toronto. 
The  engine  is  a  13  ' x  19"  x  16"  stroke,  manufactured  by 
the  Robb  luigincering  Company,  ol  Amherst,  N.  S. 
Both  valves  are  controlled  by  the  governor  ;  the  rela- 
tion of  cut-off  being  so  adjusted  that  an  equal  amoimt 
tif  work  is  done  in  each  cy  linder. 

The  electric  generator,  manufactured  by  the  Lhiited 
Electric  Co.,  of  Toronto,  is  a  200  volt,  steel  0  pole  ma- 
chine, rated  at  125  kilov\alts,  ami  operates  at  240)  I'exii- 
lutions,  although  capable  ol  an  output  ol  150  kilowatts 


The  arc  lamps  are  of  the  enclosed  type,  burning  250 
hours  with  one  carbon.  The  arc  and  incandescent 
lamps  and  motors  all  take  current  from  the  same  gener- 
ator at  200  volts,  and  the  regulation  is  such  that  no 
change  in  pressure  can  be  noticed  in  lamps  or  v  olt- 
meter when  the  heavy  motors  are  thrown  on  or  olT. 

1  he  switchboarti  is  made  ol  pink  Tennessee  marble 
and  fitted  with  Weston  instruments  and  the  usual  auto- 
matic circuit  breakers,  switches,  etc.  The  office  wires 
are  laid  in  steel  conduits. 

The  United  Electric  Company,  Limited,  of  Toronto, 
were  the  bulk  contractors  for  the  generator  and  engine, 
and  carried  out  the  entire  electrical  equipment  of  the 
works.  'l"he  generator,  motors,  switchboard  and  arc 
lamps  were  all  manul'act uretl   at    their    Toronto  works. 


i8 

{   QUESTIONS  AND  ANSWERS  J 

"Electrician"  writes  :  In  reading  our  wattmeters, 
which  have  dials  like  an  ordinary  gas  meter,  I  appear 
to  get  results  ten  times  too  large.  Can  you  advise  me 
in  the  matter  ? 

Ans. — Your  trouble  is  most  likely  due  to  a  miscon- 
ception of  the  value  of  the  last  or  right  hand  dial.  For 
instance,  if  the  amount  marked  over  it  is  i,ooo,  it  means 
that  one  complete  revolution  oi  the  hand  is  to  be  taken 
as  I, GOO,  not  as  10,000,  and  therefore,  if  the  hand 
stand  over  the  figure  6,  the  reading  is  600,  not  6,000. 


A  reader  asks  :    What  is  superheated  steam  ? 

Ans.- — It  is  steam  heated  beyond  the  temperature  at 
which  water  at  a  given  pressure  turns  into  steam,  this 
water  changing  with  the  pressure,  for  instance,  being 
212°  Fahr.  for  the  ordinary  atmospheric  pressure  of 
approximately  14^  lbs.  per  square  inch,  and  327"  Fahr. 
for  100  lbs.  pressure. 

A  station  manager  asks  for  a  receipt  for  cleaning 
the  inner  globe  of  enclosed  arc  lamps. 

Ans. — If  not  allowed  to  get  too  dirty  a  stiff  brush 
made  for  the  purpose,  and  which  can  be  bought  from 
dealers  in  electrical  supplies,  is  usually  sufficient.  If 
washing  is  needed,  a  solution  of  common  washing  soda 
will  be  found  satisfactory  for  all  ordinary  purposes, 
though  for  very  refractory  cases  you  will  find  that  a 
solution  of  one  part  hydro-fluoric  acid  in  nine  parts  of 
water  will  make  a  perfectly  clean  globe,  though,  as 
it  acts  by  cutting  away  the  glass  itself,  its  use  naturally 
tends  to  shorten  the  life  of  the  globe. 


"  G.  S.,"  Hamilton  :  What  is  the  object  in  putting 
onto  the  switchboard  of  an  alternator  two  rheostats, 
one  for  its  field,  and  one  for  the  field  of  the  exciter  ? 

Ans.- — If  the  exciter  is  furnishing  nothing  but  the  one 
alternator,  and  close  voltage  adjustment  is  not  neces- 
sary, there  is  no  very  pressing  necessity  for  the  rheostat 
in  series  with  the  alternator  field,  though,  by  its  means, 
much  finer  adjustment  of  the  voltage  can  be  obtained 
than  is  possible  by  means  of  the  exciter  rheostat  alone. 
Of  course,  if  the  exciter  is  supplying  more  than  one 
alternator,  or  doing  other  work  such  as  running  a  few 
lamps,  charging  a  small  storage  batter)^  etc.,  tw^o 
rheostats  are  necessary,  because  in  the  first  case  a 
change  in  the  exciter  field  rheostat  will  produce  a 
corresponding  change  in  both  alternators  unless  indi- 
vidually controllable,  each  by  means  of  its  own  rheo- 
stat, and  in  the  latter  the  voltage  of  the  exciter  is  fixed 
within  comparatively  narrow  limits  by  the  requirements 
of  such  incidental  loads,  and  thus  cannot  be  altered  at 
will  as  it  is  desired  to  change  the  voltage  of  the  alter- 
nator. If  it  is  not  necessary  to  keep  the  voltage  of  the 
exciter  at  any  given  point,  the  alternator  field  rheostat 
is  usually  all  cut  out,  when  there  is  but  one  machine, 
and  the  exciter  field  is  then  adjusted,  by  means  of  its 
rheostat,  to  give  the  desired  alternating  pressure. 

"Subscriber"  writes:  I  have  two  direct  current 
compound  wound  generators,  mounted  on  the  engine 
shafts,  and  one  of  them  always  tries  to  take  more  load 
than  the  other  ;  we  have  to  move  the  rheostat  all  the 
time  to  keep  the  loads  anywhere  near  equal.     They  are 


Pebruarv,   i  go  i 

not  the  same  make.  What  can  1  do  to  get  over  the 
trouble  ? 

Ans. — The  most  probable  source  of  the  trouble  is 
that  the  series  field  shunts  are  not  correctly  adjusted.  We 
would  suggest  that  you  first  try  altering  these,  decreasing 
the  resistance  cf  that  on  the  machine  which  takes  the 
most  load,  and  if  this  does  not  entirely  obviate  the 
difficulty  we  would  go  into  the  speed  question.  It  may 
be  that  one  engine  is  slovying  down  much  more  than 
the  other  as  the  load  comes  on,  or  possibly  one  of  them 
is  speeding  up  as  the  load  rises,  or  again,  it  may  be 
that  the  two  machines  are  operating  at  speeds  varying 
somewhat  from  that  for  which  they  were  designed, 
which  consequently  makes  the  field  strengths  vary.  .\s 
a  rule,  if  a  machine  is  running  above  its  rated  speed  it 
will  tend  to  take  more  than  its  share  of  the  load  if  in 
multiple  with  another  running  at  normal  speed. 

"  R.  T.,"  Montreal  :  Will  you  kindly  give  me  the 
rules  for  finding  the  weight  of  castings  by  weighing  the 
patterns  ? 

.Ans. — Iron  castings  run,  as  a  rule,  about  16  times 
heavier  than  the  pattern  from  which  they  are  made  ; 
brass  about  18  times. 


A  municipal  officer  writes  :  We  have  a  three  wire 
direct  current  system  in  our  town,  and  are  sometimes 
troubled  by  the  lights  on  the  outskirts  getting  verj-  dim, 
though  the  power  house  voltage  is  if  anything  higher 
than  usual.  Our  electrician  says  that  one  of  the  machines 
reverses.    What  would  you  suggest  as  a  remedy  ? 

.Axs. — If  either  generator  reverses  its  polarity,  the 
other  one  not  changing,  it  means  that  your  system  is 
turned  into  a  two  wire  plant,  and  consequently  your 
line  drop  is  very  much  increased,  hence  the  poor  light. 
The  simplest  remedy  is  probably  to  change  the  field 
connections  of  your  generators,  so  that  instead  of 
having  the  field  of  each  machine  excited  from  its  own 
armature,  each  is  magnetized  by  the  armature  of  the 
other  generator.  When  this  is  done,  the  reversing  of 
either  machine  will  evidently  reverse  the  other  also  ;  so 
that,  though  the  polarity  of  the  plant  as  a  whole  be  re- 
versed, it  still  remains  a  three  wire  system. 

"  Stl  dext  "  asks  why  the  reversing  cylinder  on  a 
street  car  controller  is  made  interlocking  with  the  main 

cylinder  ? 

.\ns.— Because  if  it  were  not  it  would  obviously  be 
quite  possible  for  the  car  to  be  reversed  with  full  power 
on,  or  some  considerable  part  of  it;  this  would  result  in 
a  stop  so  sudden  as  to  be  injurious  to  both  the  car  and 
these  it  was  carrying,  and  also  becau.se  the  reversing 
cylinder  is  not  made  to  stand  any  arcing  whatever;  con- 
sequently, if  it  were  opened  while  carrying  current,  it 
would  most  probably  result  in  the  complete  loss  of  this 
cylinder  and  the  fingers  and  wiring  round  it,  due  to  the 
fierce  arc  which  would  be  produced  under  these  circum- 
stances. 


Christopher  Shale.  Smith's  Falls.  Out.,  writes  :  On 
the  18th  of  Januarv,  in  this  town.  Dr.  Young  was  found 
dead  in  his  room,  having  just  come  from  his  bath  hold- 
ing the  socket  of  an  electric  light  in  his  hand  against 
his  breast,  which  was  badly  burned.  The  evidence  at 
the  inquest  went  to  show  that  the  current  at  1  10  volts 
had  flowed  through  his  body  all  night.  The  system 
probably  being  grounded  some  place,  the  current  flowed 
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rom  the  shell  of  the  socket  with  which  one  of  the  wire 
cables  inside  was  in  contact,  through  his  body  to  his 
bare  foot,  which  rested  on  the  iron  grating'  surrounding 
the  stove-pipe,  that  being  grounded  by  the  water  front 
in  the  stove  on  the  flat  below.  We  think  that  as  soon 
as  he  stepped  on  this  grating  he  got  the  shock  and  was 
perhaps  stunned  in  falling,  but  that  if  he  could  have  fall- 
en free  of  these  connections  the  first  shock  would  not 
have  killed  him.  Do  you  think  it  would,  or  do  you 
think  that  possibly  some  outside  current  leaked  in  ? 
What  number  of  amperes  ot  current  strength  are  sup- 
posed to  kill  a  man  ?  What  voltage  is  required  to  force 
those  amperes  through  the  bod}',  or  what  is  the  aver- 
age resistance  of  the  human  body  ?  1  enclose  herewith 
the  paper  reporting  the  accident. 

Ans. — The  amount  of  current  required  to  kill  a  man 
is  an  exceedingly  indefinite  quantity  and  cannot  be  de- 
termined even  approximately.  There  are  no  two  men 
alike  in  physical  constitution  or  hygenic  condition. 
Many  men  are  capable  of  receiving  with  impunity  an 
electric  shock  that  would  kill  another  instantly.  A  sud- 
den noise  or  the  shock  of  receiving  bad  news  have  been 
known  to  have  fatal  termination.  With  such  people 
a  very  slight  shock  might  have  bad  results,  while  others 
in  robust  health  and  strong  might  stand  almost  any 
amount  with  impunity.  Instances  are  not  wanting 
where  strong  men  have  sustained  for  a  short  time  a 
shocked  backed  up  by  five  or  six  thousand  volts  E.M.F. 
A  person  troubled  with  organic  disease  of  the  heart  is 
supposed  to  be  peculiarly  susceptible  in  the  matter  of 
an  electric  shock,  and  it  may  be  that  in  the  case  you  re- 
fer to  that  something  of  the  kind  was  the  cause  of 
the  unfortunate  fatality. 


BY  THE  WAY. 

A  Vancouver  citizen  and  a  New  Westminster  man 
conferred  together  this  morning  on  the  subject  of  elec- 
tric lighting  bills.  New  Westminster  kicked  on  an 
account  for  close  on  $5  for  his  house  light  for  November. 
"How  does  this  compare  with  your  city?"  he  asked. 

"My  bill  is  never  more  than  $2,"  said  Vancouver. 

"Not  for  the  winter  months?" 

"No,  not  for  anv  month." 

"How  many  rooms  ha\e  you  in  your  house  in  Van- 
couver?" 

"  Six,  with  a  light  in  each." 

The  Westminster  m;ui  coiuited  up  eight  rooms  in  his 
house,  but  only  four  or  five  conimonly  used  after  dark. 
He  says  there  is  no  consumption  of  light  that  can  be 
avoided.  The  light  is  turned  off  when  not  required 
and  as  there  are  onh-  three  grown  people  in  the  house, 
the  bill  should  be  the  mininiuni. 

Yet  the  New  Westminster  corporation,  boasting  that 
their  light  is  the  cheapest  in  Canada,  charge  the  house- 
holders $5  net,  while  a  Vancouver  man  with  about  the 
same  establishment  gets  off  with  less  than  $2  a  month, 
his  light  being  supplied  by  a  private  corporation. 

The  absurdity  of  the  local  system  is  illustrated  by  the 
bills  rendered  to  The  C  olumbian.  The  workroom  here 
closes  at  6  p.  m.,  and  the  business  oUke  at  0:30.  Of 
late  there  has  been  practically  no  work  after  those 
hours  ;  and  the  total  lights  in  place  during  Noxcmher 
were  only  twelve,  yet  the  bill  from  the  corporation  is 
$13.43  "^t.  This  is  on  the  meter  system.  In  The 
Columbian  block  there  is  a  single  lamp  on  the  straight 
rate  system,  lighting  the  passage  to  the  offices  upstairs. 


This  is  never  turned  off.  The  charge  for  the  continuous 
burning  of  this  lamp  is  60  cents  for  the  month  ;  while 
for  twelve  other  lamps,  burned  only  up  to  6  or  6:30 
o'clock,  the  charge  is  $1.12  each. 

The  oft  repeated  statement  that  our  electric  light 
under  civic  management  is  a  great  success  and  the 
cheapest  extant,  is  evidently  only  a  delusion  on  the  part 
of  the  aldermen. — Weekly  Columbian,  New  Westmin- 
ster, B.  C. 

XXX 

The  "dini  religious  light"  shed  by  wax  candles  and 
the  sun's  rays  passing  through  painted  glass,  which  has 
been  a  characteristic  of  the  great  churches  of  Europe, 
is  gradually  being  supplanted  by  the  electric  glow 
lamp.  A  recent  despatch  from  Rome  states  that  at 
New  Years  Pope  Leo  witnessed  the  completion  of  an 
electric  illuminating  system  for  St.  Peter's  and  the 
twinkling  of  innumerable  electric  lights  beneath  Michael 
Angelo's  mighty  dome. 


CAR  LIGHTING  IN  GERMANY. 

A  RECENT  rear-end  collision  on  a  German  road  which 
resulted  in  a  violent  explosion  of  gas  from  the  Pintsch 
illuminating  apparatus  on  one  of  the  injured  coaches 
has  caused  a  renewal  of  popular  interest  in  electric  train 
lighting.  Experiments  are  now  being  made  on  a  train 
between  Berlin  and  Cologne  with  the  Stone  sv  stem,  in 
which  each  car  carries  a  small  dynamo  geared  to  a 
wheel  axle,  and  an  accumulator,  both  hung  beneath  the 
floor  of  the  car.  This  system,  the  American  Electrician 
states,  has  proved  successful  in  England,  but  it  is  said 
that  the  varying  speed  on  the  Berlin-Cologne  line  and 
the  stoppages  of  the  train  cause  variations  and  unsteadi- 
ness in  the  light,  which  the  accumulator  does  not  suc- 
cessfully correct.  Electric  lighting  has,  however,  been 
adopted  for  the  postal  cars,  of  which  there  are  about 
3,000  in  Germany.  A  postal  car  requires  for  ordinary 
service  the  illumination  afforded  by  about  14  ordinary 
gaslights,  which  not  only  consumed  rapidly  the  oxygen 
in  the  car,  but  in  summer  made  the  cars  too  hot  for 
efficient  working  of  the  clerks.  For  this  reason,  the 
electric  light  has  become  all  but  universal  in  the  postal 
cars  of  Germany,  each  of  which  either  carries  its  small 
dynamo  and  accumulator,  and  thus  operates  independ- 
ently, or  is  provided  with  storage  batteries  that  are 
charged  from  an  outside  source  before  the  car  begins  its 
journey.  The  storage  battery  used  for  this  purpose  is 
of  a  type  known  as  the  Bose  accumulator,  foiu"  of 
which,  each  containing  eight  cells,  carr\'  suilicient 
energ}'  to  supply  nine  to  11  1 2-candle  incandescent 
lights  during  two  nights.  Consul-general  Mason,  from 
whose  repoi't  these  facts  are  taken,  thinks  that  the  elec- 
tric system  will  not  come  into  general  use  for  passenger 
coach  lignting  in  Germany,  because  of  the  expense  of 
making  the  change,  which  would  in\olve,  besides  the 
additional  cost  of  the  new  outfits,  the  discarding  of  a 
large  amount  of  costly  Pintsch  apparatus,  no  part  of 
which  could  be  utilized. 


Mr.  W  ill.  l\i-niiL'dy,  C.  K.,  of  Motilrcal,  has  been  ont;'aj;'oil  \i\ 
I  ill-  low  11  ol  I'lM  lli,  Out.,  U)  cii'sig'ii  a  power  svslt-ni  loi  llio  pro- 
poM'il  I'li'clru'  lii^lil  plant. 

I  ho  Ivoj^iM's  I'^liH  li  ii'  C  oinp;iiiy,  ot  Toronto,  liave  installoil  an 
cliH-lrio  Hjflit  plant  in  tlic  McLagan  furniture  factory  in  Slrall'ord, 
Out.  Tlicre  will  lie  ^^70  lij^hls.  Tin-  work  was  carried  out  uiulor 
llu-  supervision  of  Mr.  I''.  A.  W'lialinonjfli,  local  rcpresontativo  of 
till"  Ko^frs  ("oinp.'inv. 
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The    Kxecuti\e  Committee  has  been 

Canadian  Electrical  called  to  meet  at  the  Windsor  Hotel, 
Association. 

Montreal,  on  the  12th  inst.  At  this 
meeting  the  programme  of  the  next  annual  convention, 
to  be  held  this  year  in  Ottawa,  will  be  considered,  and 
the  preliminary  arrangements  for  the  meeting  will  be 
made.  If  Parliament  should  adjourn  earlv,  thus  placing 
at  the  disposal  of  the  Association  the  required  hotel  ac- 
commodation, the  convention  will  no  doubt  be  held  as 
in  previous  years,  in  "leafy  June." 


A  GENTLEMAN  who  has  had  considerable 
Municipal  .  -..l  ..u  ^  c 

Management.      experience  with  the  management  of  a 

municipal  lighting  plant,  while  occupy- 
ing a  seat  in  the  municipal  council  in  a  Canadian  town, 
expres.ses  the  opinion  that  the  only  successful  method 
of  operating  such  a  plant  is  by  a  commission  appoint- 
ed by  the  council  for  the  purpose.  This  plan  has 
been  adopted  in  St.  John.  N.  B.,  and  is  said  to  be 
working  out  successfully.  The  gentleman  rirferred  to 
states  that  every  new  alderman  thinks  that  he  knows 
more  about  the  management  of  an  electric  plant  than 
does  the  engineer  in  charge.  In  pursuance  of  this  be- 
lief the  aldermen  are  constantly  interfering  with  the  en- 
gineer, with  the  result  that  his  position  becomes  unbear- 
able and  he  throws  it  up.  The  aldermen  on  the  other 
hand  often  hold  office  for  only  one  year,  and  so  have  not 
the  opportunity  of  acquiring  the  requisite  knowledge 
to  enable  them  to  properly  manage  this  part  of  the 
municipal  business,  so  that  there  is  no  continuity  of 
management  and  consequently  no  profits. 


The  .\merican  Institute  of  ICloctrical 
Great  Electricians,  l^ngineers  recently  solicited  the  opin- 
ions of  its  members  as  to  what  names 
connected  witli  electrical  science  and  invention  during 
the  nineteenth  century  would  represent  the  twenty-five 
greatest  electricians  of  that  period,  the  names  to  be 
placed  according  to  rank.  Responses  were  received 
from  277  members.  .A  majority  of  the  ballots  places 
Faraday  in  the  first  position,  Kelvin  second.  Edison 
tliird.  Bell  fourth,  Morse  fifth.  Henry  sixth,  and  Tesia 
seventh.  .\  second  list  was  complied  from  ballots  of 
twenty-five  professors  of  electrical  engineering,  which 
places  Faraday,  Kelvin  and  NLaxwell  in  the  first  three 
l^ositions  respectively,  but  a  third  list  compiled  from 
ballots  of  twenty-fi\  e  prominent  members  of  the  .\meri- 
can  Institute  of  Electrical  Engineers  gives  first  position 
to  Faradav,  second  to  Maxwell  and  third  to  Kelvin.  On 
the  general  ballot  Faraday  received  almost  twice  as 
manv  votes  as  any  of  the  others,  showing  that  in  the 
eyes  of  x\merican  electricians  at  least,  he  is  regarded  as 
having  accomplished  most  for  electrical  science. 


The  introduction  into  Canada  of  a  pair 

The  Design  of  UxxWAn    turbines,    and  the  reasons 

Tuibines. 

calling  for  such  action,  is  of  sufficient 
moment  to  demand  the  attention  of  Canadian  water 
w  I100I  manufacturers  and  others  interested  in  the  de- 
\elopmenl  of  water  powers.  .\n  authority  on  water 
wheels  has  stated  that  the  turbines  manufactured  in 
Canada  compare  very  favorably  with  those  made  in  the 
Ihiited  States,  but  are  inferior  in  point  ot  efiiciency  when 
compared  with  the  best  turbines  manufactured  in  some 
European  countries.  It  isclaimed  that  the  Italian  turbines 
installed  b\  the  Catanict  Power  Company  give  a  higher 
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efficiency  than  any  of  American  manufacture,  that  the 
cost  was  no  greater,  and  that  stronger  guarantees  were 
given.  While  for  the  development  of  water  power  with 
average  head  and  flow,  the  turbines  manufactured  on 
the  American  continent  have  been  found  quite  satisfactory, 
it  is  claimed  that  they  are  not  so  designed  as  to  give 
the  best  results  in  the  case  of  a  power  with  a  high  head 
and  limited  flow  of  water.  In  Italy  and  Switzerland  a 
larger  variety  of  turbines  is  manufactured,  and  it  has 
been  the  object  of  the  turbine  builders  there  to  design 
wheels  specially  adapted  for  the  peculiar  conditions 
under  which  they  are  to  operate.  The  aim  of  Canadian 
turbine  builders  should  be  to  profit  by  the  experience  of 
these  older  countries,  and  to  bring  their  manufactures  to 
an  equally  high  state  of  perfection.  This  can  only  be 
done  gradually.  It  might  be  to  their  advantage  to 
send  experts  to  European  countries  to  study  the  methods 
and  practices  of  the  best  turbine  builders  there. 


The  cause  of  electric  traction  in  Europe 
Electric  Traction  in  .  ,   ■     .     ,        j  j  ,  i.u 

London,  Engiard.       certam  to  be  advanced  by  the  recent 

decision  of  the  directors  of  the  Metropoli- 
tan and  Metropolitan  District  Railway  Companies  to  sub- 
stitute electricity  for  steam  on  their  underground  system. 
After  delaying  the  matter  as  long  as  possible,  these  com- 
panies have  been  compelled  to  recognize  the  advantages 
of  electric  traction.   The  present  decision  is  claimed  to  be 
largely  the  result  of  a  public  demand  for  the  suppression 
of  the  annoyances  caused  by  steam  locomotives.  About 
four  years  ago  the  question  was  taken  up  by  the  Board 
of  Trade,  which  reported  that  by  far  the  most  satisfac- 
tory mode  of  dealing  with  the  ventilation  of  the  Metro- 
politan tunnels  would  be  the  adoption  of  electric  trac- 
tion.   Another  factor  which  called  for  the  attention  of 
the  Metropolitan  railway  directors  was  the  competition 
of  the  Central  London  Railway,   which  built  the  now 
famous  "tube"  road,  electrically  operated,   crossing  a 
most  important  section  of  the  territory  covered  by  the 
Metropolitan  system.     The  commencement  of  operations 
on  this  road  was  followed  by  a  decrease  in  the  earnings 
of  the   Metropolitan  Company.     The  conversion  of  the 
Metropolitan  road  to  electric  power  is  one  of  the  most 
important  undertakings  that  has  ever  been  proposed. 
The  ctinditions  upon  which   tenders   were  invited  were 
purposely  of  an  indefinite  character,  the  object  being  to 
permit  each  tenderer  to  submit  his  own  plan,  and  thus 
to  obtain  a  scheme  for  the  best  system  of  electric  trac- 
tion wliich  modern  ingenuity  could  devise.     The  contract 
involves  fifty  miles  of  road  and  an  approximate  cost  of 
$2,500,000.     The  awarding  of  the  contract  is  natur;dly 
awaited  with  much  interest.     Late  advices  appear  to 
imply  that  the  proposition  submitted  by  Messrs.  Cum/. 
&  Company,  of  Budapesth,   has  been  most  favorably 
considered.     As  the  system  proposed  by  this   iirm  em- 
bodies a  somewhat  novel  method  of  operation,  it  is  in- 
tended to  have  a  tiiorougb  examination  of  the  system 
made    by  the  company's   engineers.   Sir   William  H. 
Preece,  K.C.B.,and  Mr.  Thomas  Parker.  Heretofore, 
it  has  been  the  almost  unixersal   custom   to   use  direct 
current  for  street  railway  service,   since   no  practical 
alternating  current  street  car  motor  was  available.  But 
Messrs.  Gauz  employ  the  three  phase  alternating  sys- 
tem at  the  high  working  pressure  of  three  thousand  to 
five  thousand  volts.     From  the  central  station  the  wires, 
charged  with  a  three  phase  current  of  20,000  volts,  pro- 
ceed to  converter  stations,  where  the  voltage  is  reduced 
from  three  to  li\e  ihonsancl  \(>lts.     It  is  then  conducted 


to  the  three-phase  motors  on  the  locomotives  by  a  trolley 
line  consisting  of  two  copper  wires,  the  third  conductor 
being  the  rails.  By  this  arrangement  only  thin  wires 
are  required,  thus  eflPecting  a  great  saving  in  cost  of 
construction.  The  experimental  road  at  Budapesth 
was  constructed  by  Messrs.  Gauz  &  Company  at  their 
own  expense,  to  demonstrate  the  simplicity  and  safety 
of  the  system.  It  has  been  the  subject  of  much  interest 
to  electricians,  many  of  whom  have  made  a  personal 
inspection  of  it.  Besides  the  firm  above  referred  to, 
eight  other  American  and  European  concerns  submitted 
bids  for  the  electrification  of  the  Metropolitan  system. 
They  include  the  Sprague  Electric  Company,  New  York; 
Westinghouse  Electric  Company,  Pittsburg;  General 
Electric  Company,  Schenectady  ;  Dick,  Kerr  &  Com- 
pany, London  ;  Mather  &  Piatt,  Manchester  ;  Electric 
Construction  Company,  Wolverhampton;  Siemens  & 
Halske  Company,  and  Schuekert  Company,  Berlin. 


ELECTRICAL  MATTERS  IN  SYDNEY. 

(Coriespondence  of  the  Electrical  Nb;\vs.) 
The  Sydney  Gas  and  Electric  Company,  of  Sydney,  Cape  Breton, 
have  put  in  a  new  175  S.K.C.  machine,  having-  now  three  in 
operation.  The  pi-ospects  are  that  another  must  soon  be  installed, 
as  large  if  not  larger  than  the  last  one.  Business  has  increased 
150  per  cent.,  and  now  power  is  supplied  to  several  printing 
offices-  The  company  is  under  contract  with  the  town  for  seven 
years'  lighting.  If  it  were  not  for  this,  and  the  fact  that  another 
Company  is  not  supposed  to  he  allowed  to  do  business  there,  an 
opposition  company  would  be  formed  very  quickly,  as  the  lighting 
service  on  the  whole  has,  we  understand,  been  inefficient,  and 
the  improvements  to  the  plant  have  not  kept  pace  with  the  great 
demand  for  light,  nor  do  they  seem  to  have  been  made  with  a 
view  to  providing  for  a  rapid  future  extension,  which  is  sure  to 
come  immediately.  A  large  new  engine  from  the  Robb  Engin- 
eering Works,  of  Amherst,  was  recently  added.  The  present 
plant  is  entirely  inadequate.  Sydney  needs  a  first-class,  up-to- 
date  plant,  with  modern  and  impi-oved  machinery  designetl  pur- 
posely to  admit  of  quick  extension.  All  througli  last  January,  it 
is  claimed,  it  was  quite  a  common  thing  to  have  the  lights  go  out 
several  times  in  an  evening,  and  there  were  break-downs  each 
week.  .An  indignation  meeting:  was  finally  held,  at  which  a  num- 
ber of  the  ratepayers  took  steps  towards  the  tonnaliini  of  a  new 
cotnpany  which  could  guarantee  an  efticicnl  lighting  service. 

The  equipment  of  the  electric  plant  in  N'orlh  Sydney  has  also 
been  seriously  defective,  with  results  very  similar  to  that  of  the 
plant  in  Sydney.  .Vorth  Sydney  is  growing  rapitlly,  aiul  the 
town  should  have  a  more  modern  plant.  We  undeislaiul  new 
niat-hinerv  will  shortly  be  added. 

The  Dominion  li-on  &  Steel  Company  ha\e  a  fine  electric 
plant,  equipped  with  modern  and  well  designeil  apparatus.  Most 
of  the  equipment  was  supplied  by  the  Canadian  General  lilectric 
Company.  The  large  ore-bridge  derricks  and  scoops  at  the  stock 
piles  are  driven  electrically.  At  the  l  oke  ovens  an  electric  push 
car  of  the  trolley  system  runs  back  and  foiMh  and  pushes  the  coke 
I'orlh  when  healed. 

The  firm  of  DeWitt  &  Mackinlay  have  opened  up  a  first-class 
store  in  Sydney,  where  they  keep  a  large  slock  of  electrical  sup- 
plies of  all  kinds,  gas  fittings,  acetylene  gas  outfits  and  general 
supplies.  They  opened  uj)  there  about  a  year  ago,  and  found  a 
good  field,  which  has  developed  well  and  jji  omises  even  belter. 
Mr.  l')eWitt  is  a  graduate  of  I.ehigh  I'niversity,  so  shouki  thor- 
oughly understand  the  business.  This  firm  is  the  i>nly  one  at 
present  engaged  in  the  business  in  the  town.  Among  buiklings 
fitted  bv  them  are  :  The  new  Bank  of  Mo^ilreal,  Cape  Breton 
Club,  Town  Hall,  McV'eiy  Block,  Temperance  hotel  and  many 
ol  lu'rs. 

A  German  prolessor  b\  the  name  of  Rosenberg  has  invented  a 
system  of  wireless  telegraphy  which  he  claims  is  an  improvement 
over  that  brought  out  by  .Marconi.  The  professor's  ide.i  is  lo 
reduce  the  size  of  his  transmitter  and  receiver  so  that  it  may  be 
carried  in  one' s  pocket.  This  would  enable  a  person,  so  it  is 
claimed,  to  walk  along  the  street  or  sit  in  his  oflice  and  comniun: 
cato  with  his  homo. 
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A  CANADIAN  ENGINE  WORKS. 

A  visit  to  the  works  of  the  Robb  Engineering  Company  at  Am- 
herst, N.S.,  where  the  well-known  Robb-Armstrong  engines  and 
Munford  boilers  are  manufactured,  was  made  a  short  time  ago  by 
Mr.  Norman  Patterson,  who  contributed  an  article  to  the  Can- 
adian Magazine  giving  a  brief  description  of  some  of  the  process- 
es of  manufacturing  engines  as  practised  in  these  works,  together 
with  several  interesting  illustrations.  After  a  brief  historical  re- 
ference Mr.  Patterson  says  : 

First  I  visited  the  draughting  department,  which  may  be  term- 
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ed  the  Drain  ot  the  institution,  since  it  conlroK  and  dirocls  the 
muscular  activity  of  the  establishment,  and  in  the  large  collection 
of  drawings  showing  every  minute  part  of  each  engine,  wo  find  a 
counterpart  of  the  human  memory.  Every  bit  of  knowledge  and 
experience  in  engine  designing  and  building  acquired  by  this  en- 
gineering company,  as  well  as  that  learned  and  adopted  from  the 
work  of  others  since  engines  were  first  built,  is  here  stored,  llio 
diagramatic  and  written  records  being  corrected  from  day  toda\  , 
as  new  experience  is  gained.  The 
draughting  department,  b}'  means 
of  blue  print  impressions  made  from 
original  drawings  or  tracing  linen, 
directs  every  man  and  boy  in  tin- 
establishment  what  to  make  and 
how  to  make  it.  Every  workman 
is  provided  with  these  small  blue  print 
drawings,  containing  exact  direc- 
tions and  minute  measurements  for 
the  piece  he  is  required  to  make. 
These  blue  prints,  after  being  once 
used  in  the  shop,  are  placed  in  large 
envelopes  with  indicator  diagrams 
showing  the  performance  of  the 
engines  while  working,  and  other 
records,  and  the  number  and  loca- 
tion of  the  engines  built  from  them. 
These  envelopes  are  then  filed  in  a 
large  safe  as  a  permanent  record  of 
each  engine  produced. 

Proceeding  from  the  draughting 
department  to  the  machine  shops, 
one  is  at  first  confused  by  a  mass  of 
moving  machinery,  revolving,  recip- 
rocating, slow,  fast.  I  stopped 
before  a  man  who  seems  to  have  no 
use  for  machinery,  but  who  is  indus- 
triously scraping  a  piece  of  iron  with 
a  hand    tool.      I  am  told  that  this 

man's  business  is  to  "make  the  crooked  straight  and  the  rough 
places  plain,"  the  machinist  having  found  that  in  machinery  as  in 
other  human  affairs  there  is  no  such  thing  as  absolute  truth,  and 
the  nearest  approach  to  "truth"  in  a  flat  surface  of  iron  is  pro- 
duced only  by  the  old  and  slow  method  of  hand  scraping.  It  is 
interesting  to  observe  the  process  and  the  results  of  this  laborious 
operation.      When    a  piece  of  iron,  such  as  the  steam  valve  or 


crosshead  of  an  engine,  which  has  been  plained  in  a  machine,  is 
applied  to  an  instrument  called  a  surface  plate,  the  machined  sur- 
face is  found  to  be  all  hills  and  hollows  which  have  to  be  reduced 
by  repeated  scrapings  and  trials  to  the  surface  plate.  The  sur- 
faces having  been  brought  to  comparative  truth,  it  is  curious  to 
find  that  when  one  piece  of  iron  is  laid  upon  another,  the  "trued 
surfaces  refuse  to  come  together,  the  upper  one  floating  on  the 
film  of  air  between  them  for  some  time  or  until  the  air  has  had 
time  to  escape.  But  when  the  air  has  made  its  escape,  it  is  so 
thoroughly  excluded  from  between  the  "trued"  surfaces  that  the 
pressure  of  air  on  the  outside  of  the  plates, 
which,  it  will  be  remembered,  is  about  fifteen 
pounds  to  the  square  inch,  holds  the  plates 
together  so  that  when  the  upper  is  lifted,  the 
lower  one  follows. 

In  a  similar  manner  round  surfaces,  >uch  as 
journals  of  engine  shafts,  are  made  as  true  and 
smooth  as  possible  by  grinding  with  fine  emerj- 
wheels  which  revolve  at  a  high  rate  of  speed 
while  the  shaft  revolves  slowly,  and  by  careful 
burnishing  and  polishing. 

Whv,  I  ask,  is  it  necessani'  to  take  so  much 
trouble  to  get  the  flat  and  round  surfaces  true? 
Because  the  wear  of  machinery  is  due  entirely  to 
want  of  "truth.  '  When  the  journals  and  sliding 
surfaces  are  made  "true"  and  kept  "true,"  and 
if  the  area  of  surface  is  large  enough  to  sustain 
the  weight  or  strain  without  squeezing  out 
the  oil,  the  metals  will  be  completely  >eparated 
by  oil,  so  that  they  will  not  touch  each  other  and 
run  smoothly  on  the  oil  without  wear.  But  if 
thev  are  rough  or  even  slightly  out  of  ti-uth, 
the  high  places  project  through  the  oil,  pro- 
ducing friction  and  wear.  .\s  an  illustration 
of  this,  1  was  shown  -.ome  surfaces  which  had 
been  running  together  for  months  or  years  with- 
out wear,  as  was  proven  by  the  marks  of  the  cutting  tix)ls  being 
still  visible. 

In  this  department  I  was  also  shown  some  illustrations  ol  the 
minute  and  accurate  measurements  necessan.-  in  this  class  of 
work,  when  conducted  on  the  interchangeable  or  duplicate  sys- 
tem, b\  which  every  similar  piece  of  a  machine  is  required  to  be 
exactlv  alike,  within  a  limit  in  some  cases  of  one  quarter  of  one 
tlunisnndth  part    of   an    Inch.      When  a  psir  of  straight  edges. 
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which,  like  the  surface  plates,  are  of  cast  in>n  sora|^»ed  accurate- 
ly straight  on  one  edge,  are  laid  together  and  placi>d  betore  a 
window,  it  is  not  possible  to  see  a  glimmer  of  light  InMwoen  them, 
but  when  a  fine  hair  is  laid  between  them  at  one  end  light  could 
be  seen  about  three-quarters  of  the  way  along  between  the 
straight  edges.  This  hair  was  then  measured  by  a  little  instru- 
ment called  a  micrometer  calliper,   which  is  ingeniously  arranged 


February,  1901 


THE  CAINADIAN  ELECTRICAL  INEWS 


23 


to  measure  thousandths  of  an  inch  as  easil)-  and  more  accurately 
than  the  ordinarvdivisions  of  an  inch,eis:hths  or  sixteenths, can  be 
measured  by  the  ordinary  rule.  The  hair  was  shown  to  measure 
about  two  thousandths  of  an  inch,  and  as  I  was  able  to  see  Ught 
about  three-quarters  of  the  leng^th  of  the  straight  edges,  it  was 
evident  that  the  eye  is  capable  of  seeing-  light  through  a  space  as 
small  as  half  a  thousandth  of  an  inch.  All  measurements  are  made 
by  the  standard  steel  guages,  which  are  warranted  by  the  makers 
to  be  correct  within  one  ten  thousandth  of  an  inch. 

In  walking  about  through  the  shops  I  saw  inany  interesting 
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machines  designed  especially  for  manufacturing  the  engines  made 
here.  In  almost  every  case  several  operations  are  performed  at 
one  time  on  each  machine,  so  time  is  saved,  and  the  machined 
surfaces  are  made  as  true  as  possible  with  each  other  without 
special  care  or  adjustment,  as  the  machines  perform  this  work 
automatically. 

As  an  example  of  several  operations  being  performed  simul- 
taneously by  one  machine,  I  noticed  a  large  machine  which  h;u;l 
enfolded  in  its  steel  embrace  a  large  casting,  which  seemed  to 
my  unaccustomed  eyes  to  constitute  nearly  the 
whole  of  the  engine,  but  which  I  was  told  is 
called  the  engine  frame.  This  machine  was 
"  facing-ofF"  the  end  of  the  engine  frame  to  re- 
ceive the  cylinder,  boring  the  guides  where  the 
crosshead  is  to  reciprocate  and  boring  the  main 
bearing  to  receive  the  crank  shaft,  these  opera- 
tions all  proceeding  at  once  under  the  care  ol 
one  workman.  Another  machine  was  turning 
and  boring  engine  wheels  or  pulleys,  three  tools 
being  operated  at  once  in  this  operation,  and  the 
hard  cast  iron  was  being  turned  off  so  rapidh' 
that  the  chips  of  iron  were  hot  enough  to  biii  n 
the  hand. 

.After  being  conducted  o\er  the   boiler  shops, 
foundry  ;ind  pattern  shop,  I  finally  arrived  at  the 
testing  department,  which  contains  large  founda- 
tions arranged    for   receiving   engines    of  ;uiy 
size,  with  steam  connections  to  the  boilers  and 
condensers,    pony    breaks    for    measuring  tlu' 
power,    indicators   for  taking  diagrams  of  the 
action  of  steam  in  the  cylinder,  tachometers  for 
indicating  the  changes  of  speed,  apparatus  for 
weighing   the    steam    used  by  the    engine,  by 
means  of  which  it  is  possible  to  subject  an  engine 
to  .ill  variations  of  work,  and  to  test  its  speed, 
regulation,  consumption  of  steam  and  general 
performance  before  it  leaves  the  works.    Every  engine,  large 
and  small,  is  tested  in  this  way  ;   working  parts  are  carefully  ad- 
justed, valves  corrected  and  indicator  diagrams  taken,  which 
are  filed  away  with  the  drawings  and  other  records  of  every 
engine  that  is  built. 

I  was  much  interested  in  an  explanation  of  a  new  system  of 
automatic  cut-off  and  rey;ulation  for  compoimd  engines,  bv  means 


of  which  the  steam  is  distributed  and  expanded  so  that  under  all 
changes  of  load,  no  matter  how  sudden  or  variable,  the  regula- 
tion of  speed  is  instantaneous  and  the  work  equally  divided  be 
tvveen  the  high  and  low  pressure  C3'linders.  This  system  of  gov 
erning  was  developed  at  first  by  Mr.  E.  J.  Armstrong,  M.  E.,  o 
New  York,  who  organized  the  engine  department,  and  has  been 
elaborated  and  adapted  to  the  present  form  of  the  engine  by  Mr. 
A.  G.  Robb,  the  mechanical  superintendent  of  the  works. 

It  occurred  to  me  that  perhaps  many  of  the  readers  of  The  Can- 
adian Magazine,  like  myself,  although  we  read  and  hear  much  oi 

compound  and  triple  expansion 
engines,  did  not  really  know  what 
is  meant  by  these  terms,  and  having 
the  advantage  of  the  friendly  guid- 
ance and  instruction  of  the  superin- 
tendent of  the  works,  thought  it  a 
good  opportunity  to  obtain  this 
information.  It  was  explained 
thus  : 

Steain  is  a  gas  under  pressure, 
produced  from  water  by  heat. 
The  more  heat  the  higher  the  pres- 
sure. Of  course,  the  higher  the 
pressure  the  greater  the  amount  of 
work  a  certain  volume  of  steam  is 
capable  of  performing. 

The  study  of  all  engine  designers, 
from  Watt  down  to  the  present,  has 
been  to  utilize  as  much  of  the  pres- 
sure of  the  steam  as  possible  before 
allowing    it    to    escape.      This  is 
accomplished  by  allowing  the  steam 
to  expand  in  driving  the  piston  of  an 
engine.    If  steam  was  allowed  to 
fill  the  cylinder  full  of  high-pressure 
steam    at    each    stroke,  and  then 
escape  at  full  pressure,  much  work 
would  be  lost,  whereas,  if  the  steam 
is  only  allowed  to  parti}'  fill  the  cylinder,  or  to  flow  into  it  during 
a  part  of  the  stroke  of  the  piston,  and  the  supply  is  then  cut  off,  it 
will  expand,  still  exerting  some  pressure  and  doing  work  until 
it  expands  down  to  the  pressure  of  the  atmosphere  into  which  it 
escapes. 

As  the  art  of  steam  engineering  advanced,  it  was  found  that 
the  greatest  possible  economy  in  the  use  of  steam  was  obtained 
by  raising  the  pressure  in  the  steam  boiler  as  high  as  possible,  be- 
cause it  does  not  require  as  much    heat    or    fuel  in  proportion  to 
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work  done  with  a  high  pressure  as  with  a  low  one,  and  by  getting 
as  much  expansion  out  of  the  steam  as  possible  ;  but  further  ex- 
perience and  investigation  showed  that  when  steam  was  expand- 
ed beyond  a  certain  point  in  a  single  cylinder  the  cooling  effect 
on  the  interior  surfaces  of  the  cylinder  was  sufficient  to  almost  oft- 
set  the  gain  by  expansion.  For  instance,  steam  at  100  lbs.  pt-^s- 
sure  to  the  square  inch  has  a  temperature  ot  about  338  degrees 
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Falir.,  while  the  same  steam  if  expanded  down  to  atmospheric 
pressure  has  a  temperature  of  only  212  degrees,  the  same  as  boil- 
\ng  water.  The  difference  being  1 26  degrees,  or  more  than  the 
difference  in  the  temperature  of  the  atmosphere  on  the  coldest 
day  of  winter  and  the  warmest  day  of  summer,  it  will  readily  be 
seen  that  when  the  interior  of   the    cylinder    is    subjected  to  this 
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g-reat  difference  it  will  have  a  tendency  to  cool  the  hot  steam 
while  entering,  and  to  be  cooled  itself  by  the  expanded  steam  he- 
fore  it  is  expelled  from  the  cylinder.  In  order  to  overcome  this 
loss,  the  steam  is  used  in  two  or  more  cylinders  consecutivel\ , 
being  first  expanded  partly  in  one,  and  then  used  over  and  fur- 
ther expanded  in  another  cylinder,  so  that  the  variation  in  tem- 
perature in  each  cylinder  is  much  reduced,  and  the  economy  ot 
steam  correspondingly  improved. 

A  two-cylinder  engine,  intended  foi' 
the  use  of  steam  at  100  to  125  lbs. 
]5ressure,  is  called  compound  ;  a  three 
cvlinder  engine,  intended  for  a  higher 
pressure  of  steam,  is  called  triple  ex- 
pansion ;  and  so  on  tor  higher  pres- 
sures, until  we  have  cinadruple  and 
quintuple  engines. 

Before  taking  mv  leave  I  enjoyeil 
a  brief  visit  (o  Ihc  rniidel  engine-room 
of  the  works,  w  hen-  I  saw  a  beaut ilul, 
smooth-running  engine  which  drives  a 
large  part  of  the  machinery,  anil 
which  I  was  ti)ld  is  ;i  duplicate  of 
three  engines  sent  to  Barcelona  and 
Madrid,  Spain,  where  they  are  used 
for  an  electric  tramwa\'. 


A  ROARING  PHONOGRAPH. 

According  to  the  London  Daily  Mail  a  phonograph  that  shouts 
so  loudly  that  every  word  can  be  heard  at  a  distance  of  ten  miles 
has  been  tested  at  Brighton.  You  can  whisper  a  sentence  into 
the  machine's  small  funnel-shaped  mouthpiece  and  it  will  repeat  it 
intones  that  are  more  deafening  than  the  shrieks  of  a  liner's 
steam  siren.  Vet  every  word  is  per- 
fectly articulated,  and  a  shorthand 
writer  ten  miies  away  can  take  down 
the  message  as  easily  as  if  you  were 
dictating  to  him  in  a  small  room.  The 
machine  is  the  invention  of  Mr.  Horace 
L.  Short,  of  Brighton.  In  appearance 
it  is  merely  an  ordinary  phonograph, 
with  a  large  trumpet  measuring  4  feel 
in  length.  Inside  this  trumpet  there  is 
a  small  and  delicate  piece  of  mechanism 
that  looks  something  like  a  whistle. 
This  ih  the  tongue  of  the  machine.  In- 
stead of  the  'records'  being  taken  on 
wax  in  the  usual  manner,  a  sapphre 
needle  is  made  to  cut  the  dots  repre- 
senting the  sound  vibrations  on  a  silver 
cvlinder,  and  when  the  needle  travels 
over  the  metal  a  second  lime  the  vibra- 
tions cause  the  whistle  to  produce  a 
series  of  air  val\  es,  and  I  he  machirh- 
becomes  a  talking  siren  which  trans- 
t'orms  the  human  voice  into  a  deafening 
roar.  The  ex|ierimenls  were  made 
near  the  Devil  s  Dyke.  Brighton,  where 
I  he  inventor  has  his  workshops.  The 
insirunient  was  placed  on  the  nnif  of 
the  laboratory,  and  was  made  to  repeal 
a  number  of  sentences.  At  a  distance 
ot  ten  miles  the  sounas  were  plainly  he.nrd  by  a  large  numbt'r  of 
people,  every  word  being  perfectly  distinct,  and  at  a  second  trial 
with  a  favorable  wind  it  was  found  that  an  unknown  message 
could  be  taken  down  in  shorthand  at  a  distance  of  lw«.d\e  miles. 


The  Indians  ot  the  .Mohauk  reserve  are  evidently  keeping 
(heir  eye  in  trim  for  possible  contingencies,  judging  I'rom  the  large 


"  Lightning-rods  seem  to  be  oul  o 
dale.  "  "Yes,  the  business  was  run 
into  the  ground  long  ago." — Phila- 
delphia Evening  Bulletin. 

An  automatic  telephone  pay  station 
has  been  tried  on  board  the  Ham- 
burg-AmeriCfUi  line  steamship  '  .Au- 
gusta Victoria,'  at  the  pier  in  Ho- 
boken.  All  that  is  necessary  to  he 
done  to  connect  the  steamer  with  the 

telephone  system  is  to  insert  a  plug-  in  its  proper  place  on  Ihc  desk. 
This  is  the  work  of  a  second.  No  attention  from  the  telephone 
company's  employees  is  required.  The  coniicciion  is  made  with 
the  Hoboken  central  office.  The  system  gives  passengers  leaving 
for  Europe  opportunity  to  transact  business  up  to  the  very  niomciu 
of  sailing,  as  it  is  designed  to  disconnect  the  l(;le|jhone  at  the 
same  moment  the  lines  are  cast  oft", 
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luinibcr  of  g-lass  insulators  broken  Irom  their  pins  on  the  jv>k'^ 
Ihc  l'>.  \.  W.  Telegraph  Co.,  through  the  Indian  resoivo.  Be- 
tween Sli.umonville  .ind  Deseronto,  a  distance  of  aK^ul  nine  miles. 
o\  cr  400  glasses  had  to  be  replaced  this  wi»ek.  The  oiws  arms 
and  poles  in  many  places  are  scarred  and  marktxl  with  stones. 
The  road  this  summer  iecei\ed  a  coal  of  gravel,  providing  the 
mischievous  with  convenient  ammunition. 
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A  MOVING  PLATFORM  FOR  RAILROAD  STATIONS. 

A  NO\  KL  device  for  a  nun  iiij^  platfoi  iii  has  been  sug-^ested  by 
John  Perrv,  president  of"  the  En^-Hsh  Institution  of  Electrical 
Eng-ineers.  He  proposes  to  place  at  each  station  of  the  under- 
ground road  in  London  a  turn-table  about  500  feet  in  diameter. 
This  turn-table  is  kept  continuoush-  revoh  ing  at  such  a  rate  that 
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its  rim  travels  at  the  same  speed  as  the  moving  train.  .\t  the 
centre  of  the  turn-table  is  a  spiral  staircase,  which,  being  in  the 
centre,  of  course,  moves  more  slowly,  by  which  the  passenger 
reaches  the  main  floor.  He  then  walks  towards  the  circumfer- 
ence. The  speed  at  which  he  is  being  carried  along;  gradually 
increases,  until  at  the  edge  he  is  travelling-  at  the  rate  of  the 
moving-  train,  which  he  here  finds  seemingly  at  rest,  and  with  the 
doors  open.  He  enters,  and  as  the  moving  platform  is  left  behind 
the  doors  are  automatically  closed  until  the  next  station  is  reached, 
when  they  are  automatically  opened  again.  With  such  an  ar- 
rangement, the  track,  of  course,  at  each  station  would  be  built  on 
a  curve  closely  following- that  of  the  turn-table  for  about  half  the 
latter's  circumference.  Mr.  Perry  thinks  that  wifh  this  system  il 
mig-ht  be  expedient  to  have  a  continuous  train  on  such  roads  as 
the  underground  of  London,  or  the  elevated  of  New  Yoi-k  city,  so 
that  no  matter  when  a  passenger  mig-lit  arrive  he  would  always 
find  a  car  open  and  aj^parentlv  waiting  for  him.  N.  ^'.  Evening 
Post. 


beam  engaged  the  crank  on  the  axle  or shaft  of  the  vehicle  on 
which  the  wheels  of  the  automotor  were  ^mounted,  while  *a  third 
wheel  of  less  diameter,  and  capable  of  running  in  under  the  car- 
riage to  which  it  was  attached  by  a  bar  twining  or  a  swievel,  was 
used  to  steer  the  waggon  and  turn  it  when  required  end  for  end  in 
a  radiu-.  of  a  very  few  feet. 

  This  vehicle,  as  stated,  1   built  in 

1844,  working  at  it  after  hours  and 
on  holidays,  as  I  was  then  a  pupil  at 
the  Quebec  Seminary.  I  was  help- 
ed at  it  by  another  bov, 'one  Fedei-ick 
Holt,  since  buint  at  the  fire  of  an  old 
Onebec  theatre,  and  whose  father, 
a  German,  was  for  several  years 
iirganist  of  the  French  Cathedral, 
now  the  Basilica,  Quebec. 

It  niay  be  foolish  now  to  sa\-  so, 
but  I  was  ever  so  nuich  pleased 
when  on  letting-"  steani  into  the 
cylinders  for  the  first  time,  I  foiuid 
I  had  placed  ihe  eccentrics  so 
exactly  as  not  to  require  their  posi- 
tion to  be  altered  in  the  least  to  ad- 
mit aiul  l  ut  off"  steam  at  the  abso- 
lute niomenl  of  time  necessarv  to 
prevent  any  loss  of  power  what- 
ever by  back  pressure. 

The  two  engines  were  built  en- 
tirely by  ourseU  es,  including  the 
drilling  of  every  hole  and  the  making- 
of  every  screw,  boll  and  nut  in  the 
whole  concern  ;  while  all  we  got 
done  by  outsiders  were  the  boiler,  a 
horizcmtal  one  some  2  feel  in  dia- 
meter and  3  feet  long  with  a  15  inch 
fire  flue  within  it,  and  the  three  wheels,  which  we  had  made  b\-  a 
regular  vvheel-wrighl. 

The  cylinders  were,  1  believe,  about  3  in.  inside  diameter  or 
less,  and  some  8  in.  to  9  in.  long,  the  pair  developing  under 
steam  at  30  lbs.  pressurt-  about  i>ne  hoi  sc  power  or  more,  which 


ONE  OF  THE  FIRST  AUTOMOBILES. 

Qt'EBKl',  Jan.  10,  iqoi  . 

Editor  Canadian  Ei  fctrilal  News  : 

Dear  Sir,  —  In  looking  ag-ain  at  yours  of  the  3rd  inst.,  in  rela- 
tion to  my  paper  on  "Thi-  Progress  of  the  iQth  Century,"  I  fiiul 
that  you  are  kinil  enough  to  sa\  that  \ on  wi'i-e  interested  to 
learn  that  I  was  one  ot  the  original  invi'iitois  of  the  sli>am  vehicU', 
and  would  be  pleaseil  if  I  would  give  a  inoj  e  ik'tailed  cli'script ion 
of  the  apparatus.  \'ou  go  on  to  add  that  in  vit'w  t>f  the  rectuit  tle- 
velopment  in  this  direction,  a  description  antl  illustration  of  ni\ 
invention  would  be  interesting. 

Now,  .Sir,  I  have  at  the  pr<-sent  time  but  a  feint  remenibr;uici' 
of  Trevethick  s  steam  eoai  h  for-  common  r  oads,  arnl  I  suppose  \-ou 
would  like  to  know  in  wli.it  I  declare  rrr\  vi'hii  le  to  be  an  im- 
proved one  coinparetl  to  his.  It  is  this,  if  I  remember-  well,  that 
while  Trevethii'k  s  motor-  was  a  single  eiigined  luie  without  a  fl\  - 
wheel  to  get  it  ov»t  the  "deail  points"  vvhi-n  it  Irappenetl  at  .irr 
impediment  in  Ihe  roadway,  my  machine  was  a  double  lylinder  ed 
one,  whereby,  the  cranks  on  the  axle  being  at  90  apart,  tin-  dead 
points  were  g-ot  over  by  one  of  the  pistons  being  only  half  way  on 
its  travels,  while  the  other  was  at  the  turning  point  and  thus  cap- 
able of  exerting  a  force  necessary  to  overcome  any  inequality  in 
the  paving  or  macadam.  The  twin  engines  were  of  the  ordinai-\' 
"working-  beam"  type,  with  parellel  bars  at  one  end  engaging  the 
cross-head  of  the  piston  rod  working^  in  guides  as  usual,  while  a 


Mr.  n.  W.  RonH 

Prcsi'Icnt  and  Cliief  Engineer  Rohb  Engineerini  Coinp.-iny. 

ilr-o\-e  us  alorrg  the  roail  at  from  S  to  i)  miles  per-  hour-,  the  weight 
upon  the  driv  ing  or-  bearing  wheels  being  haidiv  more  than  1,200 
to  1,500  pounds  all  told,  or  with  from  2  to  4  persons  in  the  vehicle. 


I  need  hardly  add 'that,  of  course,  it  was  in  no  way  comparable  to 
connecting  rod  at  the  oppositu  Cnd  of  the  oscillatinjf  or  working     the  automobiles  of  the  present  day. 
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ELECTRIC  RAILWAY  IN  NEWFOUNDLAND. 

Bv  R.  F.  Markill. 
Newfoundland  abounds  with  small  and  large  fresh- 
water ponds,  many  of  which  are  so  situated  that,  with 
ver)'  little  expense,  they  can  be  turned  into  valuable 
sources  of  power.  About  eight  miles  from  St.  Johns, 
high  in  the  hills  which  form  the  rugged  coast  line  of 
the  island,  are  a  number  of  these  ponds,  emptying  into 


Fig.  I. — Power  Hoi'se,  Showing  Iron  Fipr  Lini-:  from 
Wooden  Flume. 

the  sea  at  a  small  fishing  village  called  Petty  Harbor, 
and  here  it  is  that  Mr.  R.  G.  Reid,  of  Montreal,  the  great 
land  proprietor  and  railway  magnate  of  the  island,  has 
built  the  power-house  for  the  electric  transmission  plant 
that,  on  May  i,  igoo,  began  to  supply  energy  for  the 
operation  of  the  first  electric  railway  system  in  St.  Johns 
— the  system  of  the  "St.  Johns  Electric  Railway." 

At  present  only  two  lakes  have  been  dammed,  one 
having  an  area  of  25,000,000  square  feet  and  the  other 
1,000,000  square  feet,  making  a  total  of  26,000,000 
square  feet.  Besides  these  two  reservoirs  now  in  use, 
there  are  two  others  within  close  proximity  ha\"ing 
areas  of  9,000,000  and  31,000,000  square  feet,  respect- 
ively. A  dam  and  gate  are  at  the  mouth  of  the  larger 
lake  to  regulate  the  flow  of  water,  as  is  required,  so 
that  there  may  be  no  waste. 

From  the  mouth  of  the  smaller  lake  a  wooden  ilunu' 
3468  feet  in  length,. carried  along  the  side  of  the  hill, 
conducts  the  water  to  a  point  187  feet  above  the  power- 
house. It  is  constructed  of  native  spruce  8  ft.  x  8  ft. 
framed  timbers  on  3  ft.  centers,  planked  on  the  bottom 
with  2^  inch  and  sides  2  inch.  The  flume  practically 
ends  in  a  rock  tunnel  368  feet  long,  cemented  at  the 
junction.  Not  any  lining  is  used  inside,  the  rock  being 
sufficiently  water  tight.  At  the  other  end  are  located 
the  pen-stock  and  gate.  From  here  a  pipe  318  feet 
long,  6  feet  6  inches  in  diameter,  brings  the  water  into 
the  power-house  below.  This  pipe  is  made  of  steel 
plates  of  an  inch  thick,  anchored  to  concrete  pillars, 
twenty-two  in  number,  embedded  in  solid  rock.  Two 
anchor  bolts  five  feet  long,  riveted  to  tlio  sides  of  the 
pipe,  run  through  the  basin  and  are  bolted  to  timbers  at 
the  back. 

The  generating  station  is  138  feet  long  by  24  feet 
wide,  constructed  of  native  blue  stone,  with  w^ooden 
roof  covered  with  sheet  iron,  cemented  floor,  and  well 
lighted  by  large  windows.    At  present  only  two  gener- 


ators and  one  water-wheel  are  installed,  but  everything  is 
ready  for  placing  another  wheel  of  the  same  capacity 
and  also  two  more  electrical  units.  The  wheel  is  of  the 
turbine  type,  having  a  rated  capacity  of  1868  horse  power 
when  operating  under  a  head  of  187  feet.  The  wheel 
is  regulated  by  an  electrical  governor.  On  the  shaft  is 
a  nine-ton  fly-wheel,  made  up  of  sheet  steel  plates, 
bolted  together  and  turned  in  a  lathe.  Two  Westing- 
house  generators  are  directly  connected  to  the  water- 
wheel,  one  on  either  side.  They  are  rated  at  600  kilo- 
watts each,  revolving  armature,  three-phase  type,  run- 
ning at  237  revolutions  per  minute,  and  delivering  500 
volts  at  60  periods  per  second.  Two  exciters  furnish 
the  field  current  for  generators  and  lights  for  the  station. 
The}-  are  directly  connected  to  a  50  horse-power  turbine, 
one  on  either  side  of  the  wheel,  arranged  in  the  same 
manner  as  generators.  They  have  a  capacity  of  15 
kilowatts  each,  four  pole,  110  volts,  605  revolutions  per 
minute.  An  interior  view  of  power  house  is  shown  in 
Fig.  2. 

The  switch-board  is  the  ordinary  Westinghouse  type, 
consisting  of  four  white  marble  panels,  two  for  the 
generators  and  two  for  the  exciters,  with  the  usual 
number  of  ammeters,  Niagara-type  wattmeters,  volt- 
meters and  a  Mershon  compensator  for  loss  on  the  line. 
The  current  is  conducted  from  the  switchboard  to  the 
primary  side  of  the  step-up  tran.sformers  on  twelve 
500,000  circular  mil  lead-covered  tables.  On  each 
transformer  is  mounted  a  Westinghouse  500-ampere 
quick  break  switch  for  the  purpose  of  opening  the  prim- 
arv  side  if  necessary.  Three  Westinghouse  transform- 
ers of  400  kilowatts  each,  oil  cooled,  raise  the  \  oll;ig-e 
to  15,000  volts  for  transmission.  They  are  connected 
in  delta.  From  the  secondary  side  the  current  goes 
through    six   high   tension   pole   switches  and  circuit 


Fig.  2. — Interior  ok  Tower  Hoise. 


breakers  to  the  bus-bars  and  thence  to  the  polo  switches 
connected  to  the  line  circuits.  The  Worts  lightning 
arrester  is  used.  These  are  installed  in  loft  at  the  end 
of  the  building  o\  or  the  high-tension  switches. 

POLE  LINE. 

Current  is  brought  into  St.  Johns  over  two  pole 
lines,  in  order  to  insure  against  interruption  of  the  ser- 
vice. The  poles  are  about  125  feet  apart;  three  wires  of 
No.  5  B.  &  S.  medium  drawn  on  each  line,  Locke  three 
petticoat  glass  insulators  and  locust  wood  pins,  boiled 
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in  paraffine  wax,  are  used,  as  they  are  believed  to  give 
best  results  where  there  is  so  much  fog  and  rain.  There 
is  one  cross-arm  on  each  pole,  with  a  pin  at  either  end 
and  a  pin  in  the  top  of  the  pole,  thus  forming-  an  equila- 
teral triangle.  The  wires  are  not  spiraled.  A  tele- 
phone line  connects  the  generating  station  with  the  sub- 
station, wires  being  transposed  every  four  poles. 

The  sub-station  (Fig.  3)  is  at  the  west  end  of  the 
city,  just  beside  the  dry  dock.  In  appearance  it  very 
much  resembles  the  power-house,  being  constructed  of 
the  same  material  and  having  a  concrete  floor,  etc. 
The  dimensions  are  90  feet  long  by  30  feet  wide.  Line 
wires  enter  the  end  of  the  building  through  high-tension 
pole  switches  similar  to  the  one  in  generating  station, 
thence  to  the  high-tension  bus-bars  and  distributing 
switches  to  four  loo-kilowatt  Westinghouse  oil-cooled 
transformers  for  two  rotary  converters.  The  trans- 
formers are  connected  Scott  system,  giving  a  two  phase 
current  at  400  volts.  The  sub-station  also  contains  four 
150  kilowatt  transformers,  giving  two-phase  currents 
at  2040  volts,  used  for  city  circuits.  The  high-tension 
switches  are  pole-switches  with  fuses,  each  having  a 
marble  slab  with  an  air  gap  of  3  inches  between  slabs 
and  a  shield  of  asbestos  38  inches  b\         inches.  Two 


Fic.  3. — Interior  (.if  Si  b-Station. 

rotary  converters  are  at  present  installed,  but  founda- 
tions are  ready  for  two  more.  These  converters  are 
rated  at  200  kilowatts  each,  speed  720  revolutions,  and 
500  volts  for  street  railway  circuits.  The  switch-board 
is  of  white  marble,  nine  panels  in  all,  four  of  which  are 
used  for  the  rotary  converters  and  one  for  railway  feed- 
ers, the  remaining  four  for  light  and  power,  two  panels 
for  each.  All  station  appliances  are  of  standard  West- 
inghouse types  of  latest  forms.  The  remaining  interest- 
ing feature  of  the  sub-station  is  that  the  Manhattan 
series  alternating  enclosed  arc  system  will  be  installed 
immediately  for  the  street  lighting.  This  will  necessi- 
tate the  addition  of  one  more  panel  to  the  switchboard. 

The  nulling  stock  of  the  St.  Johns  Ivlectric  Railwav 
consists  of  six  cars,  32  feet  long,  equipped  with  West- 
inghouse "12a"  30  horsepower,  series-parallel,  38 
controllers.  I-'our  of  the  cars  are  double-enders.  Two 
sweepers  are  provided  for  the  winter  season.  'I"he  track 
is  narrow  gauge,  to  be  in  keeping  with  the  Newfound- 
land Railway,  which  has  a  gauge  of  3  feet  6  inches. 
Five  miles  of  50-lb.  T.  rails  have  been  laid  and  cars  are 
running-  over  them  ever}'  day;  also,  5700  feet  of  83-lb. 
girder  rails  on  the  principal  street,  which  at  present  is 
being  paved.  The  trolley  wire  is  No.  o  and  suspended 
from  poles  on  either  side  of  the  street.     Rails  are  bonded 


in  the  usual  way  and  cross-bonded  every  400  feet.  No.  o 
bonds  used  for  50-lb.  rails  and  00  for  83-lb.  A  number 
of  very  steep  grades  are  encountered,  one  short  grade 
of  14  per  cent,  and  several  of  7  and  8  per  cent.  Two 
or  three  curves  of  45-ft.  radius  are  also  met  with.  As 
can  be  imagined,  the  cars,  motors  and  trucks  have  had 
a  severe  test,  but  notwithstanding  that  they  have  stood 
it  admirably.  The  cars  and  trucks  were  made  in  Mon- 
treal, the  former  b}-  the  Lariviere  Car  Manufacturing 
Company  and  the  latter  by  the  Montreal  Switch  Com- 
pany. 

The  city  has  a  population  of  35,000  people,  of  which 
the  majority  are  interested  in  the  fishing  industry.  Quite 
a  lot  of  manufacturing  is  done,  and  as  coal  is  very  ex- 
pensive there  is  a  good  demand  for  electric  power. 

Mr.  C.  H.  Massy  is  consulting  engineer,  Mr.  W'.  A. 
McKay  is  superintendent  and  electrical  engineer,  and 
Mr.  F.  H.  Wing  is  electrical  engineer  in  charge  of  the 
generating  station  at  Petty  Harbor;  while  Mr.  R.  F. 
Markill  is  in  charge  of  the  sub-station.  To  these 
gentlemen  is  due  the  credit  of  the  building  and  operation 
of  this  highly  successful  installation. — Journal  of  Elec- 
tricity and  (ias. 


LIVERPOOL  MARINE  ELECTRIC  RAILWAY. 

There  has  recently  been  installed  in  Liverpool,  Nova  j 
Scotia,  an  electric  marine  railway  of  quite  a  novel  char- 
acter.    The  electrical  equipment  was  supplied  by  the 
Royal  Electric  Company,  of  Montreal,  and  was  installed 
by  the  Maritime  Electric  Co.,  of  Halifax  N.  S. 

The  equipment  consists  of  a  30  h.  p.  induction  motor, 
the  motor  shaft  being  geared  to  a  hea\  y  worm  shaft 
and  wheel;  the  worm  wheel  shaft  carries  a  pinion  wheel 
which  gears  into  another  large  wheel,  on  the  shaft  of 
which  is  placed  a  large  heavy  sprocket  wheel;  over  this 
sprocket  wheel  the  hea\y  two  inch  chain  meshes  into 
heavy  sprocket  teeth.  This  chain  hauls  the  vessel  up 
on  a  cradle  over  a  track  projecting  out  into  the  River 
Mersey  to  a  distance  of  500  feet,  on  a  grade  of  inch 
to  the  foot.  The  track  and  cradle  are  built  in  a  xery  , 
solid  and  substantial  manner,  being  constructed  of 
hea\'y  pine  timbers.  The  concrete  foundations  and 
heavy  hardwood  gear  frame,  as  also  the  track  and 
cradle,  were  built  and  erected  b\-  Mr.  A.  W.  Bowcher, 
contractor,  in  Liverpool,  N.S.,  and  the  work  is  certainlv 
a  creditable  piece  of  construction. 

Mr.  G.  C.  Siebert,  manager  of  the  Maritime  h'lectric 
Co.,  spent  two  weeks  in  Liverpool  installing  the  plant, 
and  on  Friday,  January  iith.  the  first  vessel  was  hauled 
up  and  lowered  down  again,  all  the  apparatus  and  gear 
working  in  an  entirely  salisfactor\  manner. 

it  is  interesting  to  note  that  Li\erpool  possessed  the 
llrst  marine  railw  ay  in  the  Maritime  Pro\  inces,  the 
motive  power  used  being  horses.  It  formerh  look  from 
4  to  5  hours  to  haul  up  a  \  essel,  whereas  the  same  work 
is  now  performed  in  20  minutes.  It  is  also  interesting 
to  note  that  this  railway  is,  without  doubt,  the  first  one 
in  America  and  probably  the  first  one  of  its  kind  in  the 
world  to  which  electrical  energy  has  been  applied  as  the 
nnUi\e  power. 

The  installation  has  been  watched  with  the  keenest 
interest  by  those  connected  with  Maritime  affairs,  all  of 
w  hom  have  expressed  themseh  es  as  being  highlv  pleased 
with  the  installation. 

As  a  general  proposition,  advertising-  pays.    There  are  qualify- 
ing considerations.    It  nuisl  be  good.— Advisor. 
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Branch  office  of  ihe  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  February  7th,  1901. 

A  couple  of  items  in  the  daily  press  lately  are  worthy  of  note  : 
1st,  the  notice  of  a  trolley  wire  having'  fallen  on  a  team  and  teams- 
ter, the  former  being'  killed,  but  the  latter  being  "protected"  bv 
his  wet  clothes,  which  the  paper  informs  us,  acted  as  an  insulator. 
2nd,  another  daily  voicing  its  views  on  the  late  destructive  fire  at 
Thos.  May  &  Company's,  says  :  "It  will  probably  never  be 
known  what  caused  the  fire,  but  no  doubt  it  was  due  to  electric 
wires."    (When  in  doubt,  blame  electricity.) 

It  is  possible,  but  highly  improbable,  that  the  late  fire  in  Thos. 
May  &  Company's  was  electrical.  The  fii  e,  it  is  admitted,  start- 
ed about  10  p.m.  Now,  the  establishment  in  question  closed  at 
6  p.m.,  and  it  is  rather  unlikely  that  it  should  smother  until  then, 
especially  as  the  factory  portion  of  the  establishment  has  consid- 
erable wooden  benching,  partitions,  etc.  Again,  if  the  office 
clerks  were  back  after  hours  they  would  have  used  gas,  as  the 
electric  light  installation  was  not  extended  to  the  ground  floor. 
So  far  as  the  motor  circuit  is  concerned  (250  \'.  D.C.),  the  wires 
entered  by  a  window,  on  lop  floor  and  the  intericir  circuit  ran  only 
about  12  feet  to  where  the  motor  was  located,  same  being  duly 
provided  with  a  D.P.  J.K.  switch.  The  electric  lighting  outfit 
was  limited  in  its  area,  and  was  "open  cleat  "  stj'le,  and  not  of  an 
ancient  type.  The  chances  are  far  stronger  that  the  fire  can  be 
laid  down  about  the  sewing  machines  (run  from  shaft)  under 
bench,  as  actually  was  the  case  in  the  former  Bernier  &  West 
fire  ;  the  daily  news  putting  it  to  electricit\',  notwithstanding 
proof. 

The  Royal  Electric  Company  suft'eied  most  severely  in  the  late 
May  fire,  one  of  their  principle  pole  lines  full  of  various  circuits 
coming  up  Mi'Gill  street  having  been  cut.  The  Montreal  -Street 
Railway  came  next,  having  to  direct  their  traffii-  from  the  hus\ 
Windsor  route.  The  water  covered  their  tr;icks  iiu  hos  di  cp  with 
solid  ice,  which  later  took  a  small  army  to  clean.  The  Hell  Tele- 
phone Company  also  had  an  aerial  cable  cut.  The  Royal  C"om- 
pany  only  suffered  very  slight  detention,  as  tlu'ii  liiu'-nieii,  in 
spite  of  the  severe  cold  weather,  were  busy  as  bees. 

Your  correspondent  is  informed  that  Mr.  Walter  Grose,  hard- 
ware merchant,  of  Montreal,  contemplates  shortly  turning  out  in- 
candescent lamps  from  the  factory  in  Hamilton  in  which  he  is  in- 
terested. The  Shelby  pattern  of  lamp  is  to  be  the  type  produi  ed. 
and  it  is  claimed  that  machinery  is  now  ;ill  delivered. 

It  has  not  yet  been  stated  that  the  $3,500,000  fire  was  caused 
by  electric  wires.  Why  ?  It  started  in  premises  of  Saxe  &  Co.,  i) 
is  said,  and  he  had  a  hoist  motor  and  some  lights.  True,  they  can 
prove  their  main  switch  near  inlel  to  have  been  openeil,  but  a  trifle 
like  this  should  not  stop  some  ubiquitous  "daily.  "  Also,  where 
the  missing  employees  worked  on  top  flat,  gas  was  the  ilhimiii- 
ant.  Another  case  where  the  actual  cause  will  be  hard  to  dis- 
cover on  account  of  the  extreme  wreck  ;  some  may  say  electric, 
but  think  it  will  be  as  hard  to  prove  as  many  a  similar  puzzle. 
Quite  a  lot  of  valuable  electrical  installations  and  apparatus  were 
lost  in  this  fire,  particularly  the  plant  in  the  Board  of  Trade  build- 
ing, with  its  Edison  bi-polar  iio  V'.  dynamos,  switchboard,  etc. 
The  building  was  wired  in  brass-armored  coiuluit. 


NEW  INDUSTRY  FOR  HAMILTON. 

The  Ontario  Lantern  Company,  of  Hamilton,  have  recently  adtleil 
to  their  extensive  manufactory  a  most  modern  plant  for  making'  in- 
candescent lamps,  and  they  have  acquired  the  Canadian  patents 
for  the  celebrated  Shelby  lamp,  with  double  coil  horizontal  fil;i- 
ment,  and  will  manufacture  the  same  in  the  varied  sizes  and  ef- 
ficiencies required. 

They  have  associated  with  them  I'rolcssor  Chaillct,  of  Huflalo, 
one  of  the  best  electrical  experts  on  lliis  conliiu-nl,  .-ind  Ihe  1,'imps 
that  are  being  made  in  Hamilton  are  likely  to  attain  the  high 
reputation  enjoyed  bv  the  American  Shelby  Company. 

The  consumption  of  lamps  is  increasing  rapidly  throughout  the 
Dominion,  and  we  have  no  doubt  that  there  will  be  a  good  ilc- 
mand  for  radiant  Shelby  lamps.  ' 

Mr.  Walter  Grose,  of  Montreal,  is  largely  interested  in  this 
compati}',  and  is  sole  selling  agent  for  the  diflferent  lines  of  lamps, 
lanterns,  etc.,  which  they  manufacture. 


I  TELEGRftPH/ TELEPHONE  I 

CHAS.  P.  DWIGHT. 

The  news  of  the  death  on  January  20th  of  Mr.  Chas. 
P.  Dwight,  assistant  general  manager  of  the  Great 
North-Western  Telegraph  Company,  came  as  a  painful 
surprise  to  his  many  acquaintances  and  friends,  the 
majority  of  whom  were  not  aware  of  his  illness,  which 
lasted  only  five  days.  Mr.  Dwight  was  attacked  by  a 
severe  cold,  which  rapidly  developed  into  acute  pneu- 
monia, to  which,  despite  the  efforts  of  the  most  skillful 
physicians,  he  succumbed. 

Mr.  Dwight  was  a  native  of  Toronto,  and  was  only 
twenty-nine  years  of  age.  He  received  his  education 
at  Upper  Canada  College,  and  Sorel  College,  Quebec. 
In  1891  he  joined  the  Northwest  Mounted  Police,  and 
served  a  year  with  that  body.  During  this  period  he 
collected  the  material  for  a  little  book  entitled  "Life  in 
The  Northwest  Mounted  Police,  and  Other  Sketches.'" 
whicli  he  prepared   and    published  the  following  vear. 


The  Latk  Cuas.  P.  Ow  u.ht. 


and  which  e\'oked  much  fax  orable  comnient  and  had 
quite  an  extensive  sale.  Ho  subsequently  contributed 
cleverly  written  storiettes  to  various  .American  publica- 
tions, as  well  as  to  the  press  of  his  native  city.  In  1S95 
he  prepared  for  the  Canadian  Electrical  .Association,  of 
which  he  was  a  highly  esteemed  member.  acarefulK  writ- 
ton  historical  paper  on  "The  Telegraph  in  Canada."  In 
iH()2  Mr.  Dwight  entered  the  oiVice  of  his  father.  Mr.  H. 
P.  Dwight,  president  and  general  manager  of  the  G.  N'.W". 
Telegraph  Company,  where,  by  close  application  to  his 
duties,  combined  with  business  abilitv  of  a  high  order, 
he  carnetl  aib  anceniont  to  the  responsible  position 
which  he  occupied  when  so  suddenly  called  away. 

I  he  presence  at  the  funeral  of  ntany  empkn  ecs  of  the 
company,  and  of  floral  designs  from  the  \  arious  depart- 
ments, evidenced  the  general  esteem  in  which  the 
deceased  was  hold  by  his  business  associates,  five  of 
w  lioni  actoi.1  as  |iall-boarors,  \  iz  :  Messrs.  .\.  H.  Smith, 
G.  I").  Perry,  A.  Cox.  George  Hogarth.  W.  P.  Powell 
and  W.  J.  Duckworth. 

Mr.  H.  P.  Dwight  and  his  family  ha\otho  sincere 
sympathy  of  their  many  friends  in  the  great  loss  \\  hich 
the\  ha\  e  sustained. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Mr.  A.  M.  Wickeiis,  exccutixt-  secretary  of  the  Canadian  As- 
sociation of  Stationary  Engineers,  l  eports  that  about  two  months 
ag-o  a  branch  association  was  started  at  Sarnia,  Ont.,  with  thirt\  - 
four  charter  members,  and  prospects  for  a  most  successful  asso- 
ciation.   Mr.  Walter  D.  Hall  is  secretary. 

The  half-yearly  returns  from  the  various  lodges  are  coming  in 
promptly  and  show  an  increased  membership.  Vancouver  No.  19 
intend  making  a  strong  effort  at  the  forthcoming  session  of  the 
British  Columbia  Legislature  to  secure  a  license  law. 

Toronto  No.  i  will  hold  their  annual  At  Home  in  the  Confedera- 
tion Life  Building  on  Thursday,  February  14th.  The  committee 
are  working  earnestly  to  make  it  a  success.  At  a  recent  meeting 
of  the  association  a  most  interesting  talk  on  electricity  was  given 
by  Mr.  E.  J.  Philip. 

The  executive  secretary  has  received  advice  from  Brantford 
that  the  engineers  there  are  ahead)'  preparing  for  the  August 
convention. 


ARTIFICIAL  FUEL. 

Advices  from  abroad  state  that  the  British  Admiralty-  is  about  to 
arrange  for  a  series  of  trials  of  artificial  fuel,  the  two  varieties  be- 
ing Welsh  bituminous  coal  residuum  bound  with  pitch  or  tar,  and 
the  other  a  mixture  of  anthracite  coal  and  highly  bituminous  mat- 
ters with  tar  made  up  into  blocks  of  22  pounds  each.  A  separate 
series  of  trials  are  to  be  made  at  different  speeds,  and  with  both 
natural  draught  and  forced  draught.  There  is  a  great  disadvant- 
age, however,  in  both  kinds  of  fuel  over  ordinary  anthracite  coal, 
namely,  that  they  produce  intense  volumes  of  black  smoke.  Or- 
dinary anthracite  is  smokeless,  but  has  the  disadvantage  that  no 
one  has  hitherto  been  able  to  form  it  into  briquettes.  A  process 
has,  however,  now  been  worked  out  at  Swansea,  England,  for 
making  anthracite  briquettes  with  the  admixture  of  bituminous 
coal  and  the  like,  and  a  plant  is  about  to  be  put  down  for  turning 
out  h;ilf  a  million  tons  a  year. 


STEAM   HIGH  OR  LOW  PRESSURE  ? 

When  water  is  heated  to  the  boiling  point,  the  temperature  re- 
mains stationary,  and  all  subsequent  additions  of  heat  become 
latent,  or  unapparent,  and  arc  carried  off  in  the  form  of  steam.  If 
a  given  weight  of  water  be  evaporated  into  steam  in  a  perfectly 
steam  tight  boiler,  says  The  Engineer,  the  weight  iif  steam  prc>- 
duced  will  be  exactly  the  same  as  that  of  the  water  from  which  it 
was  produced,  that  is,  one  pound  of  water  will  generate  exactl\- 
one  pound  of  steam. 

One  pound  of  water  at  ;i  tempi'ratnre  of  212  degrees  F.,in  pass- 
ing into  steam  of  the  same  temperature,  absorbs  as  much  heat  as 
would  have  raised  the  temperature  of  the  water  966  degrees,  if  it 
had  not  boiled  and  the  heat  become  latent.  Therefori",  a  unit  of 
evaporation  is  the  evaporation  of  one  pound  of  water  at  a  lem|jer- 
ature  of  212  degrees  into  steam  of  the  same  temperature,  and  is 
equal  in  round  numbers  to  966  thermal  vniils.  The  Iteal  required 
to  raise  one  pound  of  water  from  zero  to  212  degrees  and  evaporate 
it  into  steam  of  tin-  same  temperature  is  equal  to  966  plus  2 1  2, 
or  1 178  heat  units.  The  cjuantity  c>f  heat  required  to  evaporate  a 
given  quantity  of  water  in  a  boiler  depends  upon  the  temperature 
of  the  feed  water,  for  of  course  the  more  heat  that  is  put  into  the 
feed  water  the  less  will  be  required  in  the  boiler.  If  the  tempera- 
ture at  which  the  water  is  supplied  to  the  boilei-  be  represented  by 
t,  then  the  total  heat  required  to  evaporate  oru-  pound  of  water 
from  and  at  212  degrees  is,  117H  t.  If  tlu>  li'inperalure  of  the 
feed  water  is  sixty  degrees,  llu-n  the  tola!  heat  per  jiound  is 
1 178  -  60  -  I  1 18  heat  units. 

The  quantity  of  heal  required  lo  generate  sti'am  increases 
slightly  with  the  pressure,  but  the  increment,  or  rate  of  increase, 
is  so  small  that,  for  practical  purposes,  it  i7iay  be  assumetl  lo  be 
the  same  for  all  ordinary  pressures.  Hence  the  cost  of  fuel  for- 
generating  steam  is  practically  the  same  for  high  pressure  sle.-im 
as  for  low  pressure  steam. 

The  rate  of  evaporation,  however,  varies  direi-tly  with  the  rate 
of  combustion  of  fuel,  that  is,  other  things  being  equal,  doubling 
the  rate  of  fuel  consumption  doubles  the  i-ale  of  evaporation. 

The  total  heat  of  steam  increases  with  the  temperature  al  the 


rate  of  .305  of  a  thermal  unit  for  each  degree  of  temperature  above 
212  degrees.  The  total  heat  of  one  pound  of  steam  at  212  de- 
grees is  1 1 78  units  measured  from  zero,  and  the  total  heat  of 
steam  at  any  other  temperature  may  be  found  by  adding  .305 
times  the  difference  between  the  given  temperature  and  212,  to 
1178.  The  temperature  of  steam  of  100  pounds  pressure  is  337.7 
degrees,  and  the  total  heat  of  one  pound  is  1 178  +  (337.7  -  21  2) 
X  .305=  1216  heat  units,  or  1216-32  =  1184  heat  units,  fractions 
omitted,  above  32  degrees. 


ENGINEERING  NOTES. 

When  starting  up  a  new  engine,  the  boiler  pressure  should  be 
kept  low  and  only  a  light  load  put  on  for  a  lew  days,  until  the 
parts  that  constitute  the  rubbing  and  revolving  surfaces  show  no 
tendency  to  heat  or  cut. 

Newly  packed  joints  should  be  carefully  watched,  and  as  soon 
as  they  are  thoroughly  warmed  up,  and  before  pressure  is  put 
upon  them,  the  nuts  should  be  tightened  again,  as  some  kinds  of 
packing  become  soft  under  the  action  of  heat. 

Visitors  to  your  engine  room  do  not  stop  to  find  out  how  much 
you  are  paid  for  running  the  engine  that  you  have  charge  of, 
therefore  do  your  work  well  even  if  you  are  not  paid  as  much  as 
you  think  the  job  is  worth,  for  you  will  be  judged  according  to 
your  work  and  not  b}'  your  pav. 

When  an  engineer  takes  charge  of  an  engine  that  he  is  not 
familiar  with,  he  should  not  screw  up  the  nuts  on  the  piston-rod 
gland  until  he  knows  what  kind  of  packing  is  in  the  box,  for  some 
metallic  packings  are  wedge  shaped,  and  the  rod  mav  easily  be 
injured  by  screwing  the  nuts  up  too  tight. 

Drvinc;  Core  DisIvS. — Wlien  the  disks  are  on  and  readv  tor 
dry  ing  the  electrical  mechanic  must  look  after  the  air.  It  is  not 
enough  to  have  plenty  of  hot  air  to  dry  the  core,  tor  oftiMi  it  is 
found  that,  after  all,  the  parts  refuse  to  diy,  e\en  with  a  plentiful 
supply  of  hot  air.  This  is  due  to  the  fad  that  the  air  has  become 
saturated  with  moisture,  and  if  thi-,  moist  air  is  not  given  a  chance 
to  get  out  of  the  drying  box,  the  parts  will  not  drv.  Therefore, 
one  should  see  to  it  that  the  air  has  a  chance  to  gel  out  as  well  as 
in,  and  then  there  will  be  no  trouble. 

Mr.  A.  Reis,  of  Antwerp,  has  palenli-d  llu'  following  mellioti 
for  preventing  incrustaticm  in  boilers:  A  niixluri>  of  sugar,  tannin 
extract,  silicate  of  potash  or  soda,  and  boric  acid  is  addeil  lo  Ihe 
boiler  water  to  keep  the  salts  in  solution.  When  the  water  at- 
tains a  density  of  about  15  Be  lo  25  Be,  Ihe  boiler  is  "blown 
olf."  The  working  pc-rioils  range  from  a  fortnight  to  thret- 
monlhs,  ai-cording  to  the  quality  of  the  water  in  use.  Cil\  cerlne 
and  alkaline  sulphates  are  sometimes  used  in  mixture.  I  Knv 
niiu-li  ot  llu'  latter  is  rei|iiiri-tl  jier  gallon  is  not  stated. 

Al  the  last  meeting  of  llie  American  .Society  of  .Mechanical 
lingineers,  Chas.  T.  Porter,  in  his  discussion  of  Dr.  Thurston's 
paper  on  "The  .Steam  Engine  at  the  close  of  the  Ninteenth  Cen- 
tury," stated  that  it  is  a  principle  of  Ihe  new  I'ligineering  that 
"Ihe  boiler  furnaie  shall  be  independent  of  natural  drafl,  eflect- 
u.illy  consuming  its  smoke,  ami  burning  Iwo  oi-  more  limes  as 
much  coal  per  square  foot  of  grate  as  il  couUI  do  under  natural 
draft  alone,  and  yet  sending  off  the  gases  at  a  low  tempiMalure  : 
the  boiler  being  a  steam  generator,  a  superheater  and  fuel  econo- 
mizer combined."  This  statement  clearly  shows  Mr.  Porters 
faith  in  the  future  of  mechanical  drafl  ;is  a  subsliluU-  f\ircliimne\ 
drafl  as  a  means  of  securing  the  desireil  ends. 

Oil. INC  Maciiinks.  Il  is  worth  while  lo  take  space  to  sav  a 
few  words  as  to  the  oiling  of  those  parts  of  the  core  shaft  thai  aiv 
liable  to  heal.  It  should  always  be  remembered  thai  careful  oil- 
ing means  a  saving  of  oil,  but  this  is  not  the  only  benefit  derived 
therefrom.  The  usual  practice  is  for  Ihe  operators  of  machines  to 
oil  up  before  starting,  by  taking  an  oil  can  on  which  the  spout 
has  bt-en  enlarged  so  as  lo  emit  a  large  quantity  of  oil  quicklv. 
The  operator  pours  the  oil  on  the  several  bearings,  never  noticing, 
app;irenlly,  that  more  oil  runs  olf  than  n-mains.  For  every  drop 
of  effective  oil  used,  probably  20  drops  are  wasted,  and  inay  be 
found  in  unsighlly  blotches  on  the  side  of  the  machines,  as  well  as 
on  Ihe  floor,  making  any  operation  necessary  arouiul  these  parts 
ilirly  and  ilisagreeabli-  work.  .A  drop  of  oil  put  in  Ihe  right  place 
will  ilo  good  work,  but  to  ilo  this  it  is  necessar\-  lo  repeat  the 
oper.ilion  oftener,  and  this  is  the  reason  why  Ihe  oil  is  slapped  on 
in  large  quantities,  so  as  to  last  all  day. 
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STEAM  TURBINES. 

Bv  James  Asher. 

Inventors  in  our  time  seem  to  negflect  the  reaction  principle  in 
steam  turbines.  The  first  was  Hero's  edipile,  which  was  invented 
about  two  thousand  years  ago  and  has  been  almost  neglected 
ever  since.  Richard  Trevithick  constructed  a  turbine  somewhat 
resembling-  Hero's  earl}'  in  the  nineteenth  centnry.  It  differed 
from  Hero's  edipile  in  this  respect  that  it  had  no  globe.  Two  hol- 
low arms  diametrically  opposite  each  other  received  steam  from  a 
hollow  shaft  and  discharged  it  at  the  edge  of  each  blade  near  its 
outer  end.  Avery,  of  New  York,  constructed  one  somewhat  simi- 
lar to  that  of  Trevithick  about  the  middle  of  the  last  century.  Mr. 
Charles  H.  Parsons  also  built  one  of  similar  construction  to  that 
of  Trevithick.  The  hollow  arms  were  of  elliptical  cross  section 
and  the  steam  issued  through  short  tubes  in  a  direction  which  was 
nearly  tangential  to  the  circumference  of  the  circle,  which  was  de- 
scribed by  the  outer  ends  of  the  rapidly  rotating  arms  or  blades. 
The  turbine  was  shut  up  in  a  casing  of  cast  iron,  and  the  exhaust 
steam  flowed  into  a  condenser. 

A  speed  of  5,000  revolutions  was  obtained  from  this  turbine.  The 
steam  pressure  was  one  hundred  pounds  on  each  square  inch, 
and  the  steam  exhausted  into  a  condenser  which  had  a  vacuum  of 
twenty-six  inches.  The  turbine  was  tested  and  was  found  to 
yield  twenty  horse  power,  and  to  use  forty  pounds  of  steam  for 
each  useful  hourly  horse  power.  An  aged  British  engineer  told 
the  writer  that  he  had  a  turbine  of  Trevithick's  type  man)'  years 
ago,  and  which  he  called  a  sword  engine,  because  the  forward 
edges  of  the  blades  were  sharp  that  they  might  cleave  the  exhaust 
steam  and  thereby  yield  more  power  than  could  otherwise  be  pro- 
duced. This  aged  engineer  carried  his  turbine  in  his  hand  from 
place  to  place.  He  had  it  wrapped  in  paper  like  a  parcel  of 
goods.  When  asked  what  it  Was  he  said  that  it  was  an  engine 
with  which  he  meant  to  drive  his  saw  mill.  The  hollow  blades  were 
about  two  feet  long  ;  the  speed  was  about  three  thousand  revolu- 
tions a  minute.  In  regard  to  econom}'  of  steam  this  turbine  was 
about  equal  to  ordinary  reciprocating  engines  of  that  time.  The 
aged  engineer  stated  that  the  only  thing  that  could  be  said 
against  the  turbine  or  sword  engine  which  he  used  was  that  in 
order  to  secure  economy  of  steam  it  was  absolutely  necessary  to 
employ  steam  of  exceedingly  high  pressure.  Consequently  a 
strong  boiler  was  required.  This  engine  was  made  more  than  a 
generation  ago,  when  boilers  were  not  so  capable  of  enduring  high 
pressures  as  they  are  at  the  present  time. 

Why  has  the  reaction  turbine  not  been  brought  into  extensive 
use  ?  I  have  little  doubt  that  an  engine  made  exactly  like  Hero's, 
if  supplied  with  steam  of  high  pressure,  would  be  as  economical  of 
steam  as  half  the  stationary  engines  which  are  now  in  use. 
I  dare  say  that  if  one  were  constructed  of  say  six  feet  in  diameter 
or  having  blades  of  about  three  feet  in  length,  discharging  steam 
from  the  sides  of  the  arms  through  holes  of  several  inches  in  area, 
it  could  easily  be  inade  to  yield  more  than  three  thousand  hoi  se 
power.  Such  a  turbine  would  cost  comparatively  little  and  wouUI 
occupy  e-vtremely  little  space.  Should  it  be  found  that  too  groat 
loss  of  power  from  churning-  the  ex'haust  steam  would  occur,  the 
turbine  might  be  made  in  the  shape  of  a  wheel,  discharging  steam 
tangentially  at  the  circumference.  A  casing  allowing  considerable 
space  between  itself  and  the  tui  hinc  should  in  all  cases  be  em- 
ployed. 

Dow's  steam  turbine  has  several  rows  ot  blades  which  are  con- 
centric to  each  other,  and  to  as  many  rows  of  stationary  guides. 
This  is  an  outward  flow  turbine.  There  are  equal  numbers  of 
rows  of  blades  at  the  right  and  left  of  the  entrance  of  the  steam 
into  the  casing,  consequently  there  is  no  end  thrust  on  the  shaft. 
This  turbine  has  shown  an  economy  of  steam  which  is  fair,  con- 
sidering the  small  size  of  the  machine.  It  has  been  used  in  pro 
pelling  the  Howell  torpedo. 

Mr.  C.  H.  Parsons'  turbine  is  a  compound  wheel  having  a  large 
number  of  blades,  running  between  as  matiy  rows  of  guide  blades, 
wiich  are  stationary.  The  blades  or  buckets  of  the  wheel  are 
larger  and  farther  apart  as  the  steam  proceeds  in  order  to  give 
room  for  steam  of  diminished  elasticity  and  consequently  increased 
volume.  There  are  blades  on  barrels  of  four  different  diameters, 
and  there  are  many  rows  on  each  barrel.  There  are  baffle  pis- 
tons mounted  on  the  .shaft  in  order  to  counteract  the  end  thrust  on 
said  shaft.  In  order  to  permit  smooth  motion,  although  the  tur- 
bine may  not  be  perfectly  balanced,  the  journals  run  in  several 
concentric  sleeves  supplied  with  oil  under  pressure.  The  gover- 
nor permits  the  passage  of  the  steam  into  the  turbine  in  gusts. 
These  gusts  succeed  each  ether  more  or  less  rapidly  and  endure 
for  varying  uitervals  according  to  the  power  required  in  order  to 


maintain  the  proper  motion  of  the  turbine.  This  turbine  contains 
an  enormous  number  of  pieces.  Fo>  instance,  one  having  a  ca- 
pacity of  four  hundred  and  two  horse  power  has  tbirty- 
one  thousand  and  seventy-three  blades.  Sixteen  thousand  and 
ninety -five  of  these  blades  are  in  motion,  according  to  the  state- 
ment of  Mr.  Francis  Hodgkinson.  A  turbine  of  four  hundred  and 
two  horse  power,  such  as  has  just  been  described,  yielded  an 
electric  hourly  horse  power  with  a  consumption  of  steam  which 
was  only  16.4  pounds  at  full  load.  The  same  machine  at  one- 
quarter  load  used  22  pounds  of  steam  for  each  hourly  electric 
horse  power.  A  Parsons'  turbine  of  sixteen  hundred  and  eight 
horse  power  developed  the  hourly  electric  horse  power  with  four- 
teen pounds  of  steam.  In  Hartford,  Conn.,  a  Parsons'  turbine  of 
four  thousand  and  twenty-one  horse  power  is  in  course  of 
erection.  It  will  drive  a  generator  for  the  electric  light  company- 
The  wheel  or  runner  weighs  fourteen  tons  and  is  nearly  twenty 
feet  long.    It  is  si.c  feet  in  diameter  al  the  widest  part. 

De  Laval's  steam  turbine  is  a  wheel  having  buckets  round  its 
circumference.  A  hoop  is  fastened  on  the  periphery-  of  the  buck- 
ets. Steam  is  blown  from  several  nozzles  at  an  angle  against 
the  buckets  on  one  side  of  the  wheel,  and  the  steam  exhausts  into 
a  chamber  on  the  other  side.  The  wheel  is  mounted  on  a  long; 
thin  shaft  in  order  that  the  wheel  may  rotate  about  the  proper 
axis  when  running  at  tremendous  speed.  This  turbine  has  been 
used  in  driving  centrifugal  creamers  and  in  driving  dynamos. 
For  driving  these  it  is  provided  with  fine  gearing,  because  the 
speed  would  otherwise  be  too  great  for  existing  dynamos.  The 
result  of  one  trial  showed  that  a  De  Laval  turbine  yielded  three 
hundred  and  eight  horse  power  with  less  than  fourteen  pounds  of 
steam  for  each  hourly  actual  horse  power.  The  steam  pressure 
was  one  hundred  and  ninety-two  pounds  to  the  square  inch  -,  the 
steam  was  superheated  sixty-nine  degrees  Fahr.,  and  the  sjieed 
was  seven  hundred  and  seventy-two  ro^'olutions  a  minute. 

In  1S97  four  groups  of  DeLaval  turbines  and  generators  of  one 
hundred  horse  power  each,  and  two  groups  of  fifty  horse  |Hiwer' 
each,  were  in  operation  at  the  Stockholm  Exhibition.  Each  group 
was  entirely  self-contained  ;  boiler,  turbine  and  dynamo  all  being 
set  up  on  one  base.  The  boilers  were  made  of  concentric  coils  of 
pipe  of  little  more  than  an  inch  in  diameter,  consequently  they 
were  capable  of  sustaining  enormous  steam  pressures.  Steam 
was  actually  used  in  these  boilers  and  turbines  at  a  pressure  of 
three  thousand  two  hundred  ahd  thirty-four  pounds  on  the  square 
inch.  Each  pound  of  fuel  in  the  furnace  furnished  from  seven  to 
eight  pounds  of  steam.  What  the  economy  of  the  turbine  proved 
to  be  has  not  been  stated.  The  temperature  ol  steam  al  three 
thousand  two  hundred  and  thirtv-four  pounds  on  the  square  inch 
is  seven  hundred  and  seven  degrees  Fahienheit.  In  a  theoreti- 
cally perfect  engine  receiving  steam  at  seven  hundred  and  se\en 
degrees,  and  exhausting  it  at  two  hundred  and  forty  degrees,  the 
etficiencv   according   to  the   second    law  of  thernio-dynamio> 

would  be  1707^4.S9)-(^40^45Q)    ^r   fort^    ,H-r  cent.      This  is 
707  +  459 

moi  c  tli.ui  double  the  highest  efticienoy  over  yet  obtained  by  a 
reciprocating  engine. 

Of  cour.se,  according  to  theory,  it  makes  no  diflTerence  what 
type  of  engine  is  used  in  order  to  obtain  a  given  percentage  of 
efficiency.  But  such  high  pressures  as  were  used  in  the  DeLaval 
tuiblne  covild  scarcely  be  used  in  any  recipi-ocating  engine 
whatever. 

Within  the  past  year  or  two  it  has  been  shown  by  Professor  R. 
H.  Thurston  that  a  very  great  increase  in  economy  is  obtained  in 
DeLaval's  turbine  by  superheating  the  steam  IxMorv  it  entei-s  the 
turbine. 

It  is  certainly  remarkable  that  steam  turbines  have  K'en  sv' 
little  used.  They  have  shown  economy  equal  to  the  most  econ- 
omical reciprocating  engines  ;  they  have  no  dead  centres  ;  the 
angular  velocity  is  absolutelj'  uniform  at  all  jK<ints  of  the  revxJu- 
tion.  The  turbine  runs  silently  ;  it  occupies  very  small  space  ;  it 
is  not  likely  to  get  out  of  order  ;  it  can  use  enormous  steam  pres- 
sures because  the  hot  steam  moots  neither  oil  nor  packing.  The 
cost  is  low  and  the  attendant  requires  no  special  skill. 


Mr.  W.  T.  Jennings,  of  Toronto,  recently  made  surxcw  loi  a 
street  car  system  in  the  town  of  Parry  Sound,  Ont. 

The  Electric  Cab  Com|>any,  Limited,  of  Torv>nto,  has  lx«en  in- 
corporated, for  the  purpose  of  nianuf;uMurint;  and  operating  auto- 
mobiles for  general  use. 

Manchestei',  Robertson  &  .Allison,  Limited,  have  l>een  incc»r- 
poratcd  in  St.  John,  N'.  B.,  with  a  capital  of  SSoo.ooo,  to  suppl> 
electric  light  and  power. 
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SPARKS. 

Messrs.  Blanchard  &  Company,  ot'Winclsor.  X.S.,  have  installed 
a  private  electric  light  plant. 

Mayo^  Hayward,  01  Victoria,  B.  C,  is  in  favor  of  an  extension 
of  the  city's  electric  light  plant. 

The  town  council  of  Almonte,  Out.,  have  decided  to  engage  an 
expert  to  value  the  electric  light  plant. 

The  light  commissioners  of  Brockville,  Ont.,  will  take  steps 
immediately  to  improve  the  electric  light  plant. 

The  annual  meeting  of  the  Lachine  Rapids  Hydraulic  &  I^and 
Company  will  be  held  in  Montreal  on  February  14th. 

It  is  stated  that  a  New  York  syndicate  is  about  to  develop  the 
water  power  of  the  Pend  d'Oreille  river  near  Rossland,  B.  C. 

The  Mayor  of  Walkerton,  Ont.,  has  suggested  that  considera- 
tion be  given  to  the  question  of  establishing  a  municipal  electric 
light  plant. 

A  company  is  being  formed  at  Bic,  Que.,  to  light  that  village 
by  electricity.  It  is  proposed  to  purchase  the  water  power  of  Mr. 
Alf.  Bouillon. 

It  has  been  suggested  that  the  village  council  of  Kamloops, 
B.  C,  should  this  year  take  up  the  question  of  improving  the 
electric  light  plant. 

The  White  Pass  &  Yukon  Railway  Company  has  recently  added 
to  its  equipment  at  Skagway  an  electric  light  plant  capable  of 
supplying  800  lights. 

Specifications  ard  being  prepared  on  which  to  invite  tenders  for 
the  electric  lighting  of  the  streets  of  Montreal  upon  the  expiration 
of  the  present  contract. 

The  Levis  Electric  Railway  Company  is  seeking  incorporation, 
to  build  an  electric  railway  in  that  town  and  adjoining  counties  of 
Levis,  Dorchester,  and  Bellechasse. 

The  British  Columbia  Electric  Railway  Company  will  this  year 
make  improvements  to  their  plant  at  Victoria.  The  road  bed  will 
be  improved  and  the  system  extended. 

The  Niagara  District,  Welland  Port  and  Dunnville  Electric 
Railway  Compap}-  is  seeking  incorporation,  to  build  an  electric 
railway  in  the  districts  indicated  by  the  name. 

A  suggestion  has  been  made  by  the  Mayor  of  Collingwood, 
Ont.,  that  the  services  of  an  expert  be  engaged  to  report  as  to 
the  required  improvements  to  the  electric  light  plant. 

The  town  of  Port  Dover,  Ont.,  is  about  to  vote  on  a  bv-law  to 
loan  $10,000  to  the  Canadian  Steam  Carriage  Company  to  es- 
tablish a  factory  for  the  manufacture  of  steam  automobiles. 

Mr.  J.  W.  McRae,  late  managing  director  of  the  Ottawa  Elec- 
tric Company,  is  taking  steps  to  organize  the  Consumers'  Electric 
Company,  to  supply  electric  light  and  power  in  Ottawa  and 
vicinity. 

The  Niagara,  St.  Catharines  &.  Toronto  Railway  Company  have 
completed  surveys  for  their  westward  extension  towards  Hamilton. 
The  company  also  propose  to  build  ;i  spin-  line  from  Beatnsville  to 
St.  Ann"  s  or  .Smithville. 

The  development  of  the  water  power  of  the  Current  river  is  now 
engaging  the  attention  of  the  municipal  authorities  of  Fort 
William,  Ont.,  the  proposition  having  met  with  the.ilmosi  univer- 
sal assent  of  the  ratepayers. 

The  Citizen  Electric  Light  Company  has  been  formed  at  Leam- 
ington, Ont.,  and  at  a  recent  meeting  Dr.  Hughes,  Messrs.  J.  A. 
McDonald,  W.  T.  Easton  and  others  were  appointed  a  com- 
mittee to  proceed  with  the  purchase  of  a  plant. 

At  the  annual  meeting  of  the  .N'iagara  Falls,  Wesley  Park  &. 
Clifton  Tramway  Company,  held  on  January  24th,  officers  were 
elected  as  follows:  President,  John  W.  Gilbert;  vice  president, 
Joseph  A.  Powers;  treasurer,  A.  B.  Colvin;  secretary,  F.  C.  Mc- 
Burney. 

At  the  annual  meeting  of  the  Winnipeg  Street  Railway  Company 
held  a  fortnight  ago,  Mr.  VV'illiam  Mackenzie  was  elected  presi- 
dent, Mr.  William  Whyte  vice-president;  and  Mr.  F.  Morton 
Morse  secretary  and  treasurer.  The  old  board  of  directors  were 
re-elected. 

Before  the  Peterborough  ICngiiu'i'ring  Club  rciiMitly,  Ali'.  11.  1). 
Burnett,  of  the  Canadian  General  Electric  Company,  gave  an 
interesting  address  on  the  "Nernst  Lamp,"  showing  by  means  of 
diagrams  its  construction  and  mechanism,  and  pointing  out  the 
field  in  whic-h  this  form  of  lamp  would  find  its  usefulness. 

The  Maitland  River  Power  Company  has  been  organizetl,  with 
Mr.  James  Clark  as  president .     Thi- company   h;i\e   in   \  iew  the 


development  of  the  power  of  the  Maitland  river  near  Goderich, 
and  have  made  a  proposition  to  that  town  to  sui)ply  power  suffi- 
cient to  operate  the  waterworks  and  elei  tric  light  plants. 

A  company  is  being  formed  in  Montreal  to  establish  an  electric 
plant  near  Riviere  des  Prairies,  to  supply  electric  light  and  power 
in  Sault  au  Recollet,  Longue  Pointe  and  other  towns.  The  pro- 
moters include  Messrs.  Eugene  Mony,  civil  engineer,  and  J.  A.  O. 
Laforest,  former  wiperintendent  of  the  Montreal  water  depart- 
ment. 

The  stockholders  of  the  Carillon  &  Grenville  Railway  Company, 
at  their  annual  meeting  in  Montreal  recently,  discussed  the  ques- 
tion of  using  electric  instead  of  steam  power  on  their  railways. 
It  seems  that  a  number  of  capitalists  are  considering  the  utili- 
zation, for  electrical  purposes,  of  the  ])ower  at  the  old  Carillon 
canal. 

A  special  connnittee  of  the  town  council  of  \'armouth,  N.  S., 
has  been  investigating  the  various  tnethods  of  street  lighting,  and 
has  recommended  an  electric  plant  using  both  enclosed  arc  lamps 
and  50  c.  p.  incandescent  lamps.  It  is  estimated  that  the  cost  for 
a  plant  to  supph'  31  arc  lamps  and  80  incandescents  would  not 
exceed  $9,000. 

The  second  aimual  meeting  of  the  Renfrew  Electric  Light 
C  ompany,  of  Renfrew,  Ont.,  was  held  last  month.  A  half  yearly 
dividend  at  the  rate  of  6  per  cent,  was  declared,  and  the  follow- 
ing officers  and  directors  elected  :  A.  A.  Wright,  president  ;  A.  H- 
Hough,  vice-president  ;  H.  Wright,  secretar\-treasurer  ;  Wm. 
Ringslenben  and  C.  H.  Wright  (Toronto.)  The  new  plant  of  the 
compan}'  is  being  installed. 

At  a  recent  meeting  of  shareholders  of  the  General  Engineering 
Company  of  Ontario,  Limited,  it  was  decided  to  change  the  name 
of  the  company  to  the  Underfeed  Stoker  Company,  Limited.  The 
following  gentlemen  compose  the  new  board  of  dii  ectors  :  Presi- 
dent, Geo.  Gooderham  ;  vice-presidents,  John  B.  Laidlaiv,  D. 
Fasken,  W.  D.  Matthews,  J.  L.  Ross.  J.  D.  Wright,  Elias 
Rogers,  H.  M.  Pellatt,  T.  G.  Blackstock  :  secretary,  T.  A. 
Rowan. 

The  annual  meeting  of  the  three  electric  railway  lines  controlled 
by  the  Cataract  Power  Company,  of  Hamilton,  took  place  recently, 
when  'he  following  officers  were  elected:  -Hamilton  Street 
Railway — President,  Hon.  J.  M.  Gibson  :  vice-president,  Jolm 
Dickenson,  M.P.  P.  ;  secretary,  John  Patterson;  treasurer 
John  Moodie.  Hamilton  Radial  Company — President,  John  Pat- 
terson ;  vice-president,  Hon.  J.  M.  Gibson  ;  treasin-er,  John 
Moodie.  Hamilton  &  Dundas  Railway — President,  John  Dickon- 
son,  M.  P.  P.  ;  vice-president,  J.  A.  Kammerer,  Toronto  ;  sec- 
retary-, John  Patterson  ;  treasurer,  John  Moodie. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Honrs 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

2.30 

"  5-45 

3-'5 

2  ... 

"  3-15 

"  5-45 

2  30 

3  

4.  .  . . 
5.... 

"  3-45 
No  Light. 
No  Light. 

"     5  45 
No  Light. 
No  Light. 

2.00 

6. . . . 

P.M.  6.20 

P.M.  9.00 

2.40 

7. . . . 

//  6.20 

ro.oo 

3-4° 

8.   .  . 

•/      6. 20 

"     1 1 .00 

4.40 

9.  .  .  . 

/'  6.20 

"  <i-45 

5-25 

10 ... . 

6.30 

0.30 

6.00 

II.... 

"  6.30 

A.M.  1.30 

7.00 

12.... 

6.30 

2.30 

8.00 

13.  .  .  . 

//     6. 30 

3-3^' 

9.00 

14.  .  .  . 

//  6.30 

//  4.00 

9-30 

15  

16. . . . 

6.30 
6.30 

"  4-45 
"  5-30 

10.15 
1 1 .00 

17  ... 

"  6.40 

"  5-30 

1 0. 50 

18  

/(  ,  6.40 

"  5-30 

10.50 

19. . . . 

II  6.40 

5 -.30 

10.50 

20. . . . 

//  6.40 

5-30 

10.50 

21  ...  . 

'/  6.40 

"  5-3° 

10.50 

22 ...  . 

/(  6.40 

"  .v3o 

1 0. 50 

23. . . . 

/'  6.40 

5- '5 

'0-35 

24. . . . 
26. . . . 

//  6.40. 
II    1 1 . 00 

5- '5 
"  '  5- "5 

■0-35 
6.15 

27.  .  . . 

'/  0.00 

"     5- '5 

5- '5 

28. . . . 

//  0.30 

5- '5 

4-45 

29.  . . . 

A.M.  1.00 

"     5- '5 

4.00 

30  

'•45 

"     5- '5 

3  .?o 

31  ...  . 

2.00 

5- '5 

3.00 

Total   1 1)7.50. 
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LARGEST  INDUCTION  MOTOR  IN 
THE  WORLD. 

What  is  claimed  to  be  the  largest  induction  motor 
yet  constructed  has  been  installed  by  Brown,  Boveri  & 
Company,  of  Baden,  Switzerland,  in  the  waterworks 
station  at  Geneva.  It  is  i,ooo  horse  power,  and  is 
directly  coupled  to  a  -  centrifugal  pump.  The  motor 
weighs  27  tons,  and  runs  at  a  speed  of  544  revolutions 
per  minute.  The  stator  has  ten  poles,  with  six  holes 
per  phase  per  hole.  The  rotor  has  180  holes,  with  two 
conductors  to  each  hole,  connected  like  a  cylindrical 
drum  armature  with  a  three  circuit  wave  winding.  The 
motor  is  operated  at  5,000  volts  and  an  unusually  high 
speed. 

WIRE  FOR  FUSES. 

Following  are  the  sizes  of  copper  wire  to  use  for 
fuses  from  25  to  100  amperes  : 

25  anperes  No.  25 

30  amperes  No.  24 

35  amperes  No.  23 

40  amperes  ^  No.  22 

50  amperes  No.  21 

60  amperes  No.  20 

70  amperes  No.  19 

85  amperes  No.  18 

100  amperes    No.  17 

LEGAL. 

It  is  learned  that  the  action  broug-ht  by  Mr.  William  Harris 
against  the  Toronto  Electric  Light  Company  has  been  withdrawn. 
Mr.  Harris  claimed  $10,000  damages  for  the  destruction  by  fire  of 
his  building  on  William  street,  Toronto,  a  )-ear  or  two  ago.  He 
claimed  that  the  fire  was  due  to  the  contact  of  the  Electric  Light 
Company's  wires  with  the  building,  and  that  the  companj-  had 
attached  the  wires  to  the  building  without  his  consonl.  The  case 
was  argued  in  the  lower  courts  and  an  appeal  taken,  which 
appeal  is  said  to  have  now  been  withdrawn. 
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BRITISH  ELECTRICAL  WORKS. 

We  are  in  receipt  of  a  brochure  containing  a  description  and  ex- 
cellent half-tone  illustrations  of  the  magnificent  new  works  of  the 
English  Electrical  Manufacturing  Company.  Limited,  of  Preston, 
Lancashire,  England.  These  works,  which  were  completed 
about  six  months  ago,  are  unique  in  manv  respects,  and  their 
erection  was  the  result  of  the  immense  quantity  of  electrical  a(>- 
paratus  imported  from  German}-,  America  and  other  countries. 
Of  the  twelve  acres  of  land  embraced  in  the  company's  manufac- 
tories, about  five  acres  are  under  roof.  The  buildings  are  laid 
out  on  the  lines  of  the  most  recent  American  engineering  works, 
the  steel  frame  being  first  erected  to  carr}-  the  cranes  and  roof 
structure,  and  the  sides  and  ends  independently  walled  in.  The 
machine  shop,  the  largest  building,  is  900  feet  in  length  by  120 
feet  wide,  and  the  equipment  is  second  to  none.  The  English 
Electric  Manufacturing  Company  is  the  pioneer  undertaking  of 
the  kind  in  the  United  Kingdom,  and  is  now  prepared  to  carr\' 
out  electric  undertakings  of  all  kinds,  whether  in  lighting,  loco" 
motion,  or  electric  transmission  of  power.  The  well  known  finti 
of  Dick,  Kerr  &  Company,  110  Canning  street,  London.  E.  C, 
are  sole  selling  agents  for  the  companv. 

TRADE  NOTES. 

The  Robb  Engineering  Co.,  Limited.  ha\e  received  an  order 
from  the  Dominion  Iron  &  Steel  Co.  for  a  100  horse  power  Mum- 
ford  standard  boiler,  this  making  the  eleventh  of  this  tyj^e  shipped 
to  the  Steel  Company. 

The  electrical  business  of  .Aheam  &  Soper,  Ottawa,  has  been 
incorporated  into  a  joint  stock  companv,  under  the  name  o^ 
.Ahearn  &  Soper,  Limited. 

The  Montreal  Street  Railway  Companv  h,-ts  placed  .in  order 
with  the  Canadian  General  Electric  Co.  for  a  direct  connected 
railway  power  generator  of  850  k.w.  capacity,  or  about  1,200 
horse-power.  It  will  be  installed  at  the  company's  steam  station, 
and  will  be  directlv  conected  10  a  cross  comjKiund  engine. 

Messrs.  Kelley  &  Walker,  of  \"ancouver.  B.C.,  have  received 
a  contract  from  the  Dominion  GovemmenI  10  build  a  telegraph 
line  from  Golden  through  the  Columbia  valley. 
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METERS 

MANUFACTURED  BY  THE 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Intergating  Wattmeters  manufactured  by  the  Siemens  &  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  AGENTS— —MM^K 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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THE  above  is  a  fac-simile  of  our  Copy  righted  Package,  which  will  be  of  interestto  Steam-users  in  Canada,  as  many 
of  them  have  bought  and  paid  for  Boiler  Compounds  which  were  represented  as  "  Lord's,"  and  which  m  most 
cases  proved  entirely  worthless. 
I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured  specially  for  various 
waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a  sample  for  analysis,  and   I  will  quote  you  prices 
on  Chemicals  which  are  certain  to  clean  your  boilers  and  keep  them  clean. 


DAVID  SLEETH, 


SOLE  AGENT  FOR  GflNADft. 

— — 13  St.  Jolin  Street, 


MONTREAL 
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THE  OTTAWA  ELECTRIC  RAIL- 
WAY COMPANY. 

The  annual  meeting  of  the  shareholder?:^ 
of  the  Ottawa  Electric  Railway  Company 
was  held  last  month.  The  report  of  the 
directors  showed  that  the  net  profits  of  the 
year  were  $101,116.57.  The  gross  earn- 
ings were  $314,146.64,  compared  with 
$231,802.06  in  1898  and  $263,545.05  in  1899. 
Four  quarterly  dividends  of  two  per  cent, 
were  paid  and  a  substantial  balance  carried 
to  the  credit  of  profit  and  loss.  The  num- 
ber of  passengers  carried  during  the  year 
was  7,940,056,  an  increase  of  nearly 
2,000,000  over  the  previous  year  and  of 
5,500,000  over  the  year  1892.  The  follow 
ing  officers  and  directors  were  elected  : 
President,  T.  Ahearn;  vice-president,  Peter 
Whelen  ;  secretary-treasurer,  J.  D.  Fraser ; 
directors,  Warren  Y.  Soper,  A.  Lumsden, 
M.  P.  P.,  Hon.  G.  A.  Cox,  George  P. 
Brophey,  C.  E. 
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FEATURES 

Hiqh  Speed.  Close  Htcjulation, 
Great  Capacity  High  Efficien- 
cy,   Perfect    Cylindet  Gate, 
Steady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lachine  Rapids     Hydraulic  &  Land 
Co.,    Montreal,   Que.,    12,000  h.p.; 
Chambly  Manufacturing  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  '-*ower  &  Light  Co.,  Ross- 
land,    B.C.,   3,000  h.p.;  Dolgeville 
Electric  Light  &  Power  Co.,  Dolge- 
ville, N.Y.;  Honk  Falls  Power  Co., 
Ellenvillt,,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,    N.  Y.;    Quebetr  Railway, 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The   Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE  SOLICITED 
THE  ■■! 

Stilwell-Bierce  & 
Smith-Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.  S,  A. 


I 

I 

I 

\ 
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steam  Packings 


Piston  Packing 
Lubricating  Oils  I  Greases 
Leather  and  Rubber  Belts 

Magnolia  Metal 

Best  Anti-friction 

Metal  in  World 


The 


William  C.  Wilson  Co. 

Limited 
24  Front  St.  East 

TORONTO,       -  ONT. 


X .  VOUl' 


STUDY  ELECTRICAL 

ENGIKEERiNG  AT  HOME 

For  the  piirp  se  of  quickly  demonstrating  the 
superior  merits  of  its  courses,  the  Trustees  of 

the  American  School  of  Correspondence  have 

voted  to  award 

W  Free  ScHoiarslilD 

In  Steim,  Electrical,  Mechanical,  Marine 
or  Locomotive  Engineering  (including  a  com- 
plete course  in  Mechanical  Drawing)  to  a  few 

well-recommended,  ambitious  young  men  in 
each  city. 

The  holders  of  these  Free  Scholarships  will 
be  asked  to  answer  enquiries  as  to  the  benefit  of 
the  instruction,  and  also  to  recommend  the 
School  to  iheir  friends.  Application  blank  on 
request.  (Mention  1  he  Canadian  Electrical 
N»  \vs. 

American  School  of  Correspondence, 

(Chartered  by  the  Commonwealth 
of  Massachusetts) 
BOSTON.  MASS.,  U.S.A. 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap. 


SYRACUSE  SMELTING  WORKS 

l\/IONTREAL.  P.Q. 


BOILER 


Is  built  for  brick  casiiij^  or  with  sheet  steel  case,  as  desired 
by  purchaser. 

Uses  10  to  25   percent,  less  coal   than   a   return  tubular 
boiler. 

ROBB  ENGINEERING  GO.,  Limited   -    AMHERST,  N.  S. 

(William  McKay,  19  McKenzie  Cresent,  Toronto. 
AGENTS:     )  Watson  Jack  &  Co.,  7  St.  Helon  St. ,  MontroaL 
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SPARKS. 

The  Brome  Lake  Electric  Company,  of 
Waterloo,  Que.,  has  applied  for  a  charter 
of  incorporation. 

The  citizens  of  Annapolis,  N.  S.,  have 
decided  in  favor  of  purchasing  the  plant  of 
the  Odell  Electric  Light  Company. 

The  T.  Eaton  Company,  of  Toronto, 
have  ordered  a  number  of  enclosed  arc 
lamps  from  the  Manhattan  General  Con- 
struction Company. 

The  West  Kootenay  Power  &  Light 
Company,  of  Rossland,  B.  C,  are  under- 
stood to  have  decided  to  make  consider- 
able additions  and  improvements  to  their 
plant  at  Bonnington  Falls.  The  present 
capacity  is  5,000  horse  power,  which  will 
probably  be  increased. 

Mr.  Thos.  A.  Edison,  the  great  invent- 
or, is  now  devoting  his  attention  to  perfect- 
ing a  machine  for  the  generation  of  elec- 
tricity direct  from  coal  without  the  aid  of 


an  engine  or  dynamo.  The  details  of  the 
new  electrical  wonder  have  not  yet  been 
announced,  but  it  is  said  that  they  will  be 
made  public  in  the  near  future.  This  in- 
vention, it  is  asserted,  will  not  only  revolu- 
tionize travel  both  on  land  and  sea,  sup- 
planting the  throbbing  triple  expansion  en- 


gine of  the  ocean  liner  with  a  small  oil 
stove,  and  the  monster  boiler  of  the  pon- 
derous locomotive  with  a  light  cylinder, 
but  will  also  revolutionize  the  use  of  elec- 
tricity in  homes  and  offices.  The  inven- 
tion is  the  result  of  experiments  extending 
over  a  period  of  year-. 
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FENSTERLR  &  RUfiE 

Importers  of  Glass  and  Porcelain  tor  Electric  ana 
Gas  Trdde. 

63  Yonge&t.,  TORONTO,  ONT. 

U.  S.  A.:  47  Murray  Street,  NEW  YORK. 
Germany  :  T23  Rittersirasse,  BERLIN. 
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ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  .  arried  out  under  ihe  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  t  .  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Cpaig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  St  ck,  which  they  loan  while  repairs  are  being  made,  their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  hnished  in 
the  shortest  possible  time.  Telephone  Mam  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with  double  coil  filament) 

Canadian  Patent  applied  for.  Any  Base, 
Candle  Pcwrr,  or  Efficiencj'.  Sample  orders 
solicited  and  the  m  st  thorough  lest  invited. 
Every  l^mp  tested  and  warranted.  Packed  i 
dozen  in  a  bo  v,  940  Lamps  in  a  case. 

.MANtFACTfREO  TV 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Grose,  ifontreal 

Sole  Selling  .-^gent. 


CANADA 


lANUFACTURERS  OK: 

Bpown  High  Speed,  Girder  Frame  Slide  Valve 
and  Marine  Engines,  Gas  and  Gasoline  Engines, 
Impulse  and  Overshot  Water  Wheels 


M  AM  I  ACTI  RKKS  Ol 

Boilers.  Steam  and  Power  Pumps  Steam. 
Hand  Power  and  Electric  Cranes 
Shafting  Pulleys  Etc. 


Rogers  Patent  Shaking  and  Dumping  Grate  Bars. 


The  Smart-Eby  Machine  Co.,  Limited,  189  Barton  St.  E.,  Hamilton,  Ont. 


Western  Office:    419  Hastings  Sircet,  X'anoolvkr,  B.  C. 
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Capital  and  Surplus,  $1,500,000. 
Officea  Throughout  the  Civilized  World 

Executive  Offices  : 
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THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
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An'  it's  BELTS,  BELTS,  BELTS.— R.  Kipling. 

F.  E.  DIXON  cfc  CO. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

4£Si2n25  s.  E.  NORRIS  &  CO.       30  Wellington  Street  East,  TORONTO,  OUT. 

LONDON     -  ENGLAND 

Established  1775.  Send  for  Price  Lists  and  Discounts. 

WESTON  mmi  IISliNI  60. 

114-120  Wi'.liam  Street,  NEWARK,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstra.sse  N  i.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin'.s  Lane. 

\^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poSit 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 
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THE  preparatory  chapter.s  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 
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ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Rewind  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS.  Manager, 
617-619  Lagauehetiere  St.  -  MONTREAL 


OUR 


A.  E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 

Try  a.  Case 

MUNDERLOH  8c  CO. 

6X  St.  Sulpice  St]:>eet 


IVIONTRE  AL 


Our  Oak  Leather  is  Tanned  and  Curried  in  the 
"good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  "EXTRA" 
"brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 
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The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London,:  Lifnited 

LONDON         -  CANADA 


Perfection"  Type  Engine  Generator 

Manufactured  in  any  size,  or  voltage  with  any  standard  enpne. 

Direct  Connected  nVM  A  UnC       '*o'ated  Lighting  Slow  Speed,  UflTriR^ 

and  Belted  .  .  •  U  1  llAmUO  Plants  a  Specialty.        T     High  Elficienry  IflU  I  Uno 

Switclies,  Swiu-liboards  and  Comnuilators  Always  in  Slock. 

Spare  ArmaliTos  ;  Armalurps  rewound — any  type. 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  YorPi  Street,  Loridon 

AGENCIES:    Winnipeg:,  Vancouver,  Halifax, 

Toronto,  Montreal,  Kingston. 
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PRICE  10  CENTS 
$1.00  Per  Year. 


TKe  Urvited  Electric  Co*y»  L/imited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturing  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 


W.  A.  JOHNSON, 

President  and  Managing  Director. 


vv      154  Kir^g  St.  West,  TorOI\tO,  CQlII. 


Ganafliaii  General  Eleciric  Go.'ii 


Manufacturers  of  all  kinds  of  . 


ELECTRICAL  APPARATUS  and  SUPPLIES 

Complete  Railway  Equipments. 

Power  Tansmission  Plants. 

Central  Station  Plants  and  Isolated  Plants. 

Having  recently  taken  over  the  manufacturing  business  of 

The  Royal  Electric  Company 

we  are  now  prepared  to  quote  on  all  regular  lines  formerly  made  by  that  Company, 
including  the  well  known 
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ALTERNATING   CURRENT  APPARATUS 


WRITIi  US  FOR  ESTIMATES. 
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Vancouver,  Rossland  and  Nelson.  '  and  Montreal,  Que. 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Pjans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


CONSULTING 

ELECTRICAL 

ENGrIN  EER 

Valuating.    Testing-.  Reconstructinsr. 

127  Kino  St.  t..  HflffllLTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  :— Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Unancial  Institutions 
409-410  Temple  Building,  TORONTO,  CAHADA 
Long  Distance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 
^  ^  and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

EYDRSUIIC  lad  MILL  EKGIIIEERS 


Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supei  vised  by  an  Engi- 
neer experienced  i  1  that  special  branch    .    .    .  . 

Imperial  Building,  MONTREAL 


C.        SUE  BRICK 

M      r   ,         '  SHERBROOKE,  QDE. 

Manufacturer  ot-— ^ 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
«!  All  I  ask  is  a  trial  feS- 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO. 

MANUFACTUKEKS  OF 

TOPPINS, 

S1DE-BL.OCKS 

AND  GROSS-f\RMS. 


WRITE  FOR  PARTICULARS. 


Sole  Makers  of  the  . 


Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap. 


SYRACUSE  SMELTING  WORKS 

MONTREAL:  P.Q. 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretary-Trea.-urer. 


/WONTR&f\U  Gf\Nf\Df\ 

BIRE  fli  Eim  ME  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

!  FEEDER  1  MM  WIRE 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    AMERICAN  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 


The  United  StAt^s^  Carbon  Company, 


3  M 


ENCLOSED  ARC  CARBONS 


— Au — a 


ALTERNATING  AND  DIRECT 

SOLID  AND  CORED 
PLAIN  AND  COPPER  CUTEO 


J  LI  \J 


Cleveland.  Ohio.  U.S.A.    Not  in  the  Carbon  "pJosT 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements  to  users  of  electrical 
and  engineering  apparatus. 


Robb-Armstrong  Engine  at  City  Hall,  Toronto. 


BUILT  BY 


Robb  Engineering  Co.,  Limited. 

AMHERST,  N.  S. 

f  William  McKaj-,  19  McKenzie  Crescent,  Toronto. 
AGENTS  ^1  i^.^^.!-  _  -  st.  Helen  St..  Montreal. 
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SPARKS. 

The  town  council  of  Dresden,  Out.,  are  talking  of  purchasing 
the  electric  light  ]:)lant. 

The  St.  Thomas  Electric  Street  Railway  Compan}'  will  extend 
their  railway  to  Port  Stanley  in  the  spring. 

William  McPherson  has  established  a  factory  at  St.  Marys,  N.  B. , 
to  manufacture  steam  and  gasoline  engines,  motors,  etc. 

The  business  of  I.  H.  Breck,  dealer  in  electrical  supplies, 
Kingston,  Ont.,  will  in  future  be  conducted  under  the  name  of 
Breck  &  Halliday. 

At  a  recent  meeting  of  the  National  Association  of  Marine  Engi- 
neers in  Toronto,  a  lecture  on  "Shafts  ;  their  care  and  repair 
was  given  by  Mr.  Craig. 

The  new  plant  installed  by    the  Parry  Sound  Electric  Light 


Company  was  put  in  operation  a  few  weeks  ago.  It  is  a  duplicate 
of  the  original  plant,  and  was  installed  under  the  supervision  of 
Mr.  J.  W.  Easton. 

The  town  of  Parry  Sound,  Ont.,  will  be  asked  to  grant  a  bonus 
of  $20,000  towards  the  construction  of  an  electric  railway  to  Ahmic 
Harbor.  Surveys  for  such  a  road  have  been  made  by  W.  T. 
Jennings,  C.  E.,  of  Toronto. 

The  contract  for  electric  wiring  and  fittings  for  the  prciposed 
new  hotel  on  King  street,  Toronto,  is  one  which  will  doubtless  re- 
sult in  sharp  competition.  It  is  hoped  that  the  contract  will  be 
secured  by  a  Canadian  firm. 

A  New  York  syndicate  have  taken  an  electi'ic  plant  to  the 
Kolar  gold  fields  in  India,  to  be  used  in  mining  tiperations.  It  is 
a  new  feature  in  gold  mining  in  India,  and  is  expected  to  increase 
the  production  and  to  reduce  the  expense  of  working. 


IVicCORIVIICK  TURBINE 

FEATURES  WORTH  CONSIDERATION : 

Great  Capacity,  High  Speed,  Unequalled  Efficiency, 

Steady  Motion,  Easy  Woriiiug  Gait. 

Greatest  Power  from  a  Limited  Quantity  of  Water,  at  Smallest  Cost. 

UNDOUBTEDLY  THE  MOST  POPULAR  TURBINE  MANUFACTURED. 


WRITE  FOR 
CATALOGUE. 


S.  mORGAN  S/niTM  CO/nPANY. 

YORK,  Penn.,  U.  S.  A. 


0 


1 1 

>a  1 

II  ill  IS  in 


Shows  at  a  glance  the  total  output  of 
the  Station. 

A  Record  to  keep  on  file. 

A  cheque  on  the  Switchboard  Attendant. 

As  one  well-known   Manager   put  it  : 

"No  Station  Can  Afford  to  be  Witliout  One." 


FOR  PARTICULARS  ADDRESS- 


THE  MARTIN  AUTOMATIC  RECORDER  &  REGISTER  CO. 

cHAs,  JAMES,  M,.,„.  AOEMTS  WANTED  12-14-16  Mam  St..  HflMltTON,  CftN. 


In   ftiel  and  repair  bills,  coupled   with   good  regulation  antl 

simplicity  of  design,  has  gained  for  . 

THE  WHEELOGK  and  IDEAL  ENGINES 

their  great  popularity.     Hundreds  of  them  are  running  in  Canada  to-day.      If  you   are   inlerested  in 
steam  power  write  to  us  about  these  engines.     Ask  for  Catalogs. 


The 


GOLDIE  &  M^CULLOUGH  CO. 

GALT,  ONT. 


Limited 


WE  ALSO  MAKT.  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  FLOl'R  MILL  MACHINERY,  OAT- 
MEAL MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY,  IRON  PULLEYS,  WOOD  RIM  SPLIT 
PULLEYS,    SHAFTING,  HANGERS,  GEARING,  FRICTION   CLUTCH    PULLEYS.   ETC.,  SAFES,   VAULTS  AND  VAULT  DOORS. 
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The  town  of  Rat  Portage,  Out.,  may  takeover  the  electrie  light 
plant. 

The  cit}'  of  Woodstock,  Ont.,  has  finally  taken  over  the  electric 
light  plant. 

Breck  &  Halliday,  of  Kingston,  Ont.,  have  secured  the  contract 
or  electric  fixtures  for  the  Rockwood  asylum. 

The  town  of  Granby,  Que.,  has  recently  purchased  a  larg-e 
number  of  meters  from  the  Canadian  General  Electric  Company. 

The  town  council  of  Portage  la  Prairie,  Man.,  are  negotiating' 
with  the  Central  Electric  Company  for  a  renewal  of  their  contract 
for  street  lig'hting-. 

The  Canadian  Pacific  Railway  Company  purpose  establishing- 
an  electric  plant  at  Toronto  Junction,  Ont.,  for  lighting  their 
shops,  yards  and  station. 

King-ston  electrical  contractors  are  now  figuring  on  the  lighting 
of  the  armouries  in  that  city.  The  plans  provide  for  187  incan. 
descent  and  8  arc  lights. 

Mr.  J.  R.  Booth  is  said  to  be  associated  with  the  Consumers' 
Electric  Company,  of  Ottawa,  which  is  being  organized  by  Mr. 
J.  W.  McRae.  The  company  have  asked  for  a  franchise  extend- 
ing over  a  period  of  twenty  years. 

The  Qcebec  Suburban  Electric  Railway  Company  is  applvingf 
for  incorporation,  to  build  an  electric  road  from  the  cit}-  of  Quebec 
across  the  parish  of  Limoilou  and  along  the  south  shore  of  the  St. 
Lawrence,  in  the  counties  of  Levis  and  Lotbiniere. 

The  citizens  of  \A^elland,  Ont.,  have  appointed  a  committee,  con- 
sisting of  the  Mayor  and  Messrs.  G.  H.  Be  rger,  D.  Hooker,  Wm. 
Beattie,  W.  J.  Best  and  R.  L.  Hamilton,  to  obtain  information  as 
to  the  cost  ot  installing  a  municipal  electric  light  plant. 

The  Niagara  Falls  Power  Company  has  about  completed  its 
second  power  transmission  line  between  Niagara  Falls  and 
Buffalo.  The  line  is  of  aluminum  wire  and  consists  of  three  cables, 
each  composed  of  37  strands.  The  old  line  consists  of  six  copper 
cables  of  19  strands  each.  Owing  to  the  lightness  of  aluminum 
the  spans  between  poles  average  112  feet,  while  in  the  old  line  the 
average  was  75  feet.  The  voltage  in  transmission  has  been  raised 
from  1 1,000  to  22,000  volts. 


The  vote  by  the  ratepav  ers  of  Port  Arthur,  Ont.,  on  the  question 
of  developing  the  water  power  of  the  Current  river,  was  274  for 
and  27  against  the  by-law. 

Mr.  Frank  A.  Hibbard,  C.E.,  is  preparing  plans  for  the  develojj- 
ment  of  the  water  power  at  the  Chaudiere,  Ottawa,  acquired  bva 
syndicate  from  the  Hull  Lumber  Company,  and  the  contracts  for 
turbines,  etc.,  will  shortly  be  awarded.  It  is  proposed  to  build  a 
pulp  mill  and  other  industries.  Messrs.  H.  K.  Egan,  Hiram 
Robinson,  and  \V.  C.  Edwards,  M.  P.,  of  Ottawa,  are  interested. 

The  annual  meeting  of  the  Cataract  Power  Company,  of  Hamil- 
ton, was  held  last  month.  The  gross  receipts  of  the  companv  for 
tne  year,  including  the  railways  operated,  wereS42i.3i  1.38.  The 
^  ifompan\-  during  the  year  more  than  doubled  their  power  produc- 
ing capacit}-.  The  question  of  extending  tlieir  radial  line  to  Oak- 
ville  was  considered.  The  directors  were  re-elected,  as  follows  : 
President,  Hon.  J.  M.  Gibson  ;  vice-president,  James  Dixon  ; 
secretary,  John  Patterson  ;  treasurer,  John  Moodie. 

Mr.  Henrj-  M.  Whitnev,  the  well-known  Boston  capitalist,  is  of  the 
opinion  that  the  most  satisfactory  way  to  gel  rid  of  the  smoke  nuis- 
ance is  to  provide  smokeless  fuel.  This  he  is  doing  on  a  large  scale 
for  the  cit)-  of  Boston,  having  erected  there  400  bv-product  coke 
ovens  in  which  the  coal  of  Cape  Breton  is  converted  into  a  cheap 
smokeless  fuel,  while  the  gas,  tar,  and  ammonia  which  it  contains 
are  all  saved  and  sold  at  good  prices.  The  coke  thus  produced 
has  been  found  very  suitable  for  domestic  and  manufacturing  pur- 
poses, and  has  been  used  with  advantage  on  railway  locomotives. 

The  annual  report  of  the  Halifax  Tramway  Company,  Limited, 
of  Halifax,  N.  S.,  presented  at  the  annual  meeting,  showed  thai 
during  the  year  1900  there  was  a  decided  increase  in  business. 
The  net  profits  were  874,631.93,  as  compared  with  561.798.67  for 
the  previous  year.  The  operating  expenses  increased  during  the 
year  $16,000.  The  number  of  passengers  carried  by  the  rail- 
way was  352,580  greater  than  in  the  previous  year.  On  the  light- 
ing system  the  equivalent  of  2,408  sixteen  c.  p.  lamps  were  in- 
stalled, making  the  total  installation  equal  to  19.675  incandeseent 
lamps.  Mechanical  stokers  were  placed  under  four  boilers  and 
the  power  station  equipment  increased  by  one  750  horse  power 
condenser.  Line  transformers  of  97,000  watts  capacity  and  125 
meters  wore  instnlled. 


JACK  SHAFT  EQUIPMENTS 


FLOOR  STANDS  •  QUILLS  •  CLUTCH  PULLEYS 


Thousands  of  our 
Clutches  in  successful 
use. 

Send  tor  Clutch 
Booklet  now  ready. 


Made  m  all  sizes 
—  I  to  1,000  Horse 
Power. 

Posit  ve  Friction 
Liberal  Clearance 
All  Parts  Intercliangeable 


SEE  OUR  GEARED  SHIFTER 


CLUTCH  COUF»LINGS 


SEND  FOR 
ESTIMATES 
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PACKARD 


WRITE  FOR  PARTICULARS 
AND  PRICES 


Makers  of 


Lamps  and 


Transfoi'mers 


Sole  Agents  for  Canada  : 


-  i , 
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IMPORTANT  :  We  now  furnish  our  well 
known  Type  "L"  Transformers  with  Pancake 
Coils. 


ST  GflTHflRIN&S,  GflNflDfl 


STEADY  LIGHT  FROM 
UNSTEADY  POWER.W 
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The  W.  H.  C.  Voltage  Regulator, 

simplest,  most  compact  and  efficient 
automatic  regulator  ever  constructed. 
Patented  May  ist,  1900. 

WRIT?:   FOR    DESCRIPTIVE   CIRCULAR   AND  PRICES. 


R.  E.TPRINGLE 


769  Crai^  Street,  MONTREAL 


Branch:  72  Prince  William  Street,  ST.  JOHN,  N.  B. 
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Electric  and  Hydraulic  Elevators 


For  all 
purposes 


Manufactured  by. 


OTIS  Kl^KYJLTOn  CO. 

NEW  YOl^K 

Jack  (2c  Scbertscn 


General  Elevator  Contractors. 


MONTREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  machine  put  together  with  skill  brought  by  years  of 
experience  in  pump  building,  and  with  fu  1  provision  iitade  f  r  the  varied  demands  likely  to  be  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situ,  ting  of  the  three  cranks  lao  degreesapart.  thus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  econcmizin^  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out ;  it  can  be  convenienily 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  sty'es  made  to  suit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STYLES  AND 
VARIETIES  OF  PUMPING  M.\CHINRRV  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
RKQUIREMENTS  IN  OUR  LINE.  CATALOGUES  AND  SPECIFICATIONS  FURNISHED 
UPON  REQUEST. 


We  are  also  manufacturers  of  the  Northey  Gas  and  Gasoline  Engine,  which  bas  proved 
to  be  the  handiest  and  most  conven  ent  form  ot  power  for  small  or  intermittent  power 
users  in  the  market.   Suitable  for  machine  shops,  pumping  and  electric  light  plants,  etc. 
Write  for  descriptive  booklet. 


THE  NORTHEY  CO., 


LIMITED, 


TORONTO,  ONT. 


If  it 


s  a. 


PiusDuro  Translomier 

TYPE,  ■  K  " 

it  IS  without  an  ccjual.  .md  \"oii  can 
Save  Money  b\'  luiving'.  WHY? 

Our  Cataloirue  B  tells  whv — 
we  give  it  awa\'. 

We  keep  everything  electrical. 


yoS  and.  yiO  Craig  St. 


i 

JOHN  /n^DOUGALL 


Caledonian  lron!'Worksl/V\ONTREf\L.  QUE. 
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THE  AUTOMOBILE  INDUSTRY  AND  ITS 
DEVELOPMENT  IN  CANADA. 

The  progress  that  has  been  made  in  the  few  years 
since  the  horseless  carriage  was  first  recognized  as  a 
possible  factor  in  transportation  would  seem  to  have 
met  the  expectations  of  the  most  sanguine,  and  shattered 
the  predictions  of  the  many  who  characterized  the 
movement  as  a  passing  fancy.  Originating  in  France, 
the  horseless  carriage  agitation  speedily  spread  to  Ger- 
many, Belgium,  England  and  other  European  countries, 
thence  across  the  Atlantic  to  the  United  States  and 
Canada.  The  introduction  of  the  bicycle,  with  its 
pneumatic  tire  and  ball  bearings,  seems  to  have  brought 
to  the  attention  of  the  people  the  possibilities  and  ad- 
vantages of  a  carriage  propelled  by  mechanical  power. 

That  France  is  foremost 
in  the  development  of  the 
automobile  industry  is 
probably  due  in  a  large 
measure  to  the  excellent 
roadways  in  that  country. 
In  i8g8  it  was  estimated 
that  the  sum  of  $150,000,- 
000  was  invested  in  the 
automobile  industry  in 
France. 

In  1895  horseless  car- 
riages were  exhibited  at 
various  fairs  in  England. 
They  were  invariably 
viewed  with  amazement 
by  large  crowds,  as  prev- 
ious to  that  year  very  few 
had  been  seen  on  the 
streets.  In  the  same  year  a  contest  was  held  in  Chicago, 
when  a  prize  of  $5,000  was  offered  by  the  Timos-Herald 
newspaper.  At  this  event  six  vehicles  started,  the  Duryea 
gasoline  motor  carriage  being  the  winner,  covering  fifty- 
six  miles,  over  bad  roads,  in  less  than  eight  hours.  The 
vehicle  weighed  1,208  pounds.  This  contest  was  no 
doubt  of  great  benefit  in  assisting  the  expansion  of  the 
automobile  industry  and  in  finding  a  place  for  that  class 
of  vehicle  amongst  the  needs  of  modern  ci\  ilization. 
Previous  to  this  demonstration,  what  the  motor  carriage 
could  do  on  the  ordinary  class  of  roadway  was  regarded 
as  very  uncertain.  In  the  intervening  years  since  1H95 
the  automobile  industry  has  been  placed  on  a  commer- 
cial basis,  and  to-day  hundreds  of  machines  are  in  use 
in  the  United  States  and  Canada  for  transportation 
purposes. 

The  one  feature  upon  which  there  is  much  difference 
of  opinion,  and  which  has  demanded  more  hard,  earnest 
study  and  investigation  than  any  other  branch  of  the 
business,  is  the  motive  power.    From  the  first  various 
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-Electric 


kinds  of  power  were  employed — benzine,  petroleum,  com- 
pressed air,  gasoline,  steam,  electricity,  etc.  Each  had 
its  advocates,  and,  according  to  the  views  of  some,  its 
drawbacks  and  defects.  This  struggle  for  supremacy 
in  the  motive  power  field  still  exists,  with  the  balance 
of  sentiment  and  number  of  vehicles  in  use  in  favor  of 
gasoline,  steam  and  electricity. 

It  is  quite  generally  admitted  that  no  type  of  'vehicle 
will  fully  meet  the  requirements  of  all  conditions  for 
pleasure  and  business.  Each  type  appears  to  have  its 
field  of  usefulness,  and  development  is  likely  to  take 
place  along  the  line  of  gasoline,  steam  and  electric 
automobiles. 

At  the  first  annual  exhibition  of  the  Automobile  Club 
of  America,  held  in  Madison   Square   Gardens  in  New 

York  in  November  last, 
two  vehicles  attracted  par- 
ticular attention.  One 
was  a  three-wheeled  gaso- 
line runabout,  equipped 
with  a  four  h.p.,  air  cooled 
gasoline  engine,  regulated 
by  a  combination  of  var- 
iable compression  and 
speed-changing  gear.  The 
other  was  an  electric 
carriage  for  two  persons 
which  weighed  only  550 
pounds,  and  was  equipped 
with  a  3/^  h.  p.  electric 
motor,  chain-geared  to  the 
rear  axle.  A  number  of 
the  small  parts  of  this 
vehicle  were  made  of  a 
nickel-aluminum  alloy,  in  order  to  reduce  the  weight  as 
far  as  possible. 

The  cost  of  repairs  is  a  point  of  considerable  import- 
ance in  motor  vehicles.  The  Automobile,  an  American 
publication,  recently  secured  statements  from  twenty 
owners  of  automohiles  of  various  types  showing  actual 
results  of  75,000  miles  of  road  use.  Five  gasoline  ma- 
chines, reported  with  a  mileage  of  6,300,  show  repairs 
to  have  cost  $470,  or  approximately  seven  cents  a  mile. 
Twelve  steam  vehicles,  with  a  mileage  of  26,500,  show 
a  repair  bill  of  $1,532,  or  approximately  five  cents  a 
mile.  Vor  four  electric  vehicles,  with  a  mileage  of  43,- 
000,  the  expense  of  repairs  was  $420,  or  just  a  shade 
imder  one  cent  a  mile.  These  figures,  it  will  be  seen, 
are  strongly  in  favor  of  the  electric  carriage. 

A  question  of  some  moment  is  how  far  an  electric 
carriage  will  run  without  being  recharged.  In  this 
connection  it  is  of  interest  to  note  «hat  an  electrically 
propelled  carriage  carrying  two  persons  made  a  trial 
trip  from  London,  Eng.,  to  Brighton,  using  one  charge 


Victoria." — Canadian  Motors, 
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of  electricity  only,  the  total  distance  covered,  as  shown 
by  the  cyclometer,  being  fifty-three  miles.  The  run 
was  made  at  an  average  speed  of  ten  miles  per  hour. 

THOUSAND-MILES  AUTOMOBILE  TRIALS. 

That  the  gasoline  motor  has  been  developed  in  France 
and  England  to  a  much  greater  extent  than  any  other 
type  of  motor  is  shown  by  the  competiti&n  of  motor  cars 
which  was  inaugurated  last  year  by  the  Automobile 
Club  of  Great  Britain  and  Ireland.  The  distance  to  be 
covered  was  i  ,050  miles.    Of  eighty-three  vehicles  enter- 


No.  2. — Electric  Delivery  Wagon. 


ed  for  the  trial  sixty-five  started,  forty-nine  of  which 
succeeded  in  reaching  the  point  of  destination.  All  the 
vehicles,  with  four  exceptions,  were  propelled  by 
petroleum  spirits.  Several  hundred  miles  of  road  were 
of  the  average  good  surface  English  roads,  but  there 
were  at  least  two  hundred  of  very  bad  surface  and 
some  steep  hills.  The  grades  included  :  13,320  feet 
from  6  to  8  per  cent.;  38,300  feet  6.5  per  cent.;  7,338 
feet  10  per  cent.:  9,040  feet  9  per  cent.;  10,500  feet  9 
per  cent.  In  the  open  country  on  good  roads  high 
speeds  were  occasionally  made,  some  carriages  reaching 
over  forty  miles  per  hour.  With  a  steam  carriage  the 
average  actual  horse-power  shown  by  the  hill  trial  was 
1.83,  and  the  mechanical  efficiency  0.61." 

AUTOMOBILE  TKOGRESS  IN  CANADA. 

The  city  of  Toronto  represents  the  centre  of  automobile 
progress  in  Canada.  The  first  motor  carriage  to  be 
built  in  this  country  was  seen  on  the  streets  of  Toronto 
in  the  fall  of  i8g6.  The  motive  power  was  electricity, 
the  storage  battery  employed  being-  the  invention  of 
Mr.  W.  J.  Still,  a  local  electrician.  This  carriage  was 
owned  by  Mr.  F.  B.  Featherstonhaugh,  patent  solicitor, 
and,  somewhat  modernized,  is  still  in  use.  The  battery 
consisted  of  twelve  cells  weighing  23^4  pounds  each, 
giving  a  maximum  of  about  4  h.p.  The  cells  were  of 
the  lead-lead  pasted  tyye,  their  average  voltage  being 
about  1.9  for  the  entire  discharge.  The  motor  was  of 
the  disc  armature  type,  six  polar,  the  field  being  series 
wound.  When  the  battery  was  fully  charged  it  was 
estimated  that  it  was  capable  of  propelling  the  carriage 
about  sixty  miles  without  recharging.  The  total  weight 
of  the  vehicle  was  750  pounds,  of  which  350  pounds  re- 
presented the  electrical  equipment.  The  advent  of  this 
carriage  was  followed  by  the  introduction  of  Anierican 
carriages  of  various  kinds. 

The  battery  invented  by  Mr.  Still  was  recognized  as 
one  of  considerable  merit,  and  a  compan}'  was  formed, 
known  as  the  Still  Motor  Company,  to  manufacture 
electric  vehicles  of  all  kinds.  In  1S99  a  factory  was 
established,  at  710-724  Yonge  street.  The  business  was 
shortly    afterwards     purchased     outright   by  British 


capitalists,  who  now  conduct  it  under  the  name  of 
Canadian  Motors,  Limited. 

CAN.\DI.\X  MOTORS,  LIMITED. 

The  factory  of  the  Canadian  Motors,  Limited,  em- 
bodies every  facility  for  the  manufacture  of  electric 
carriages.  Although  the  present  premises  are  com- 
modious, the  business  of  the  company  is  expanding  to 
such  an  extent  that  it  is  proposed  either  to  build  an  ad- 
dition to  their  present  building  or  secure  larger  premises 
elsewhere.  The  company  have  shipped  a  large  number 
of  carriages  to  Great  Britain,  where  they  seem  to  be 
meeting  with  general  favor.  In  a  recent  international 
contest  in  London,  England,  held  for  the  purpose  of 
testing  the  speed  and  hill-climbing  power  of  electric 
vehicles,  thirteen  racing  machines  competed.  Canadian 
Motors,  Limited,  of  Toronto,  entered  one  of  their  ordi- 
nary road  wagons  which  had  been  shipped  to  London 
some  months  previously,  and  according  to  the  odometer 
on  the  wheel  had  run  over  6,ood  miles  during  the  sum- 
mer. The  Canadian  vehicle,  we  are  told,  carried  four 
persons  throughout  the  contest,  while  all  the  others, 
being  racers,  only  carried  two  persons  each.  The  first 
race  was  thirty  miles  over  good  roads,  in  which  the 
Canadian  vehicle  came  in  second.  The  second  race 
was  thirty  miles,  taking  in  all  the  hill  climbing,  and  in 
this  the  Canadian  carriage  came  in  first,  with  its  double 
load  of  passengers,  and  had  plenty  of  power  to  spare. 
The  third  race  was  the  same  distance  over  sand  and 
heavv  roads.  The  Canadian  carriage  was  well  in  the 
lead  at  twenty-six  miles,  when  it  broke  a  ball  in  one  ot 
its  bearings,  which  lost  it  the  race.  The  carriage,  how- 
ever, finished  the  race,  and,  as  in  the  other  instance, 
had  a  surplus  of  power. 

During  the  past  six  months  this  company  have  ship- 
ped over  $20,000  worth  of  electric  carriages  to  London, 
England,  many  of  the  leading  persons  there  using  them 


Xo.  jj. — \  iEW  OK  Gear  ok  Ki.kctkk  Carriage, 
AS  Used  bv  Canadi.\n  Motor's  Limited. 

in  preference  to  others.  Besides  the  great  demand  for 
Canadian  manufactured  carriages  in  Europe,  the  Elec- 
tric Cab  Company,  Limited,  of  Toronto,  recently  organ- 
ized, ha\  o  decided  to  use  electric  vehicles  exclusively, 
and  have  placed  a  large  order  with  Canadian  Motors, 
Limited,  for  electric  tally-ho  coaches,  victorias,  broug- 
hams, landaus,  oxfords,  and  light  business  runabouts, 
all  of  which  are  expected  to  be  running  on  the  streets  of 
Toronto  by  the  first  of  May. 

The  storage  battery  as  now  manufactured  by  and 
used  in  the  carriages  of  the  Canadian  Motors,  Limited, 
is  claimed  to  offer  many  advantages  over  other  makes 
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in  the  market.  It  is,  as  previously  stated,  the  Still 
battery  improved.  Its  simplicity  and  lightness  of  con- 
struction are  said  to  make  it  an  ideal  battery  for  auto- 
mobile purposes.  One  of  these  advantages  is  in  the 
arrangement  of  the  plates,  which  practically  overcomes 
the  washing  action  due  to  movement  of  the  electrolyte 
in  tha  cells  during  the  operation  of  the  vehicle.  Another 
is  the  unlimited  capacity  for  expansion  and  contraction 
which  is  claimed  to  overcome  "buckling,"  while  still 
another  is  the  ability  to  charge  and  discharge  rapidly 
without  any  deterioration  of  the  plates.  The  battery  for 
an  ordinary  carriage  weighs  about  500  pounds. 

The  peculiar  feature  of  the  motor  is  that  the  fields 
and  armature  both  revolve  in  opposite  directions,  there- 
by reducing  the  speed  one-half  without  gears,  and  also 
avoiding  the  use  of  differential  gears.  At  the  same 
time  the  lines  of  magnetic  force  are  cut  four  times  in 
one  revolution,  whereas  in  a  stationary  field  the  same 
number  of  lines  are  cut  twice,  the  former  method  giving 
less  work  per  revolution.  The  field  magnet  consists  of 
soft  steel  rings  to  which  the  pole  pieces  are  attached  by 
means  of  bolts.  On  the  end  of  the  pole  pieces  are 
bolted  phosphor  bronze  bells  in  which  the  armature  ball 
bearings  are  placed.  On  these  same  bell  ends  are 
mounted  insulated  collector  rings  to  which  the  wires 
from  brushes  and  fields  are  attached.  Collector  dogs 
run  on  the  rings,  which  are  mounted  on  the  case  and 
are  stationary.  The  whole  motor  is  closed  in  a  dust- 
proof  case  mounted  on  springs  in  a  frame,  which  is 
fixed  to  the  reach  of  the  vehicle.  The  transmission  gear 
is  chain  and  sprocket  ;  one  chain  is  coupled  direct  to 
sprocket  on  carriage  wheel,  the  other  is  indirectly 
coupled,  using  an  idler  to  get  the  same  direction  drive 
as  the  other  wheel.  There  are  three  brakes,  namely, 
foot,  reverse  and  controller  brakes.  The  speed  may  be 
increased  or  decreased,  forward  or  backward,  instantly 
by  the  simple  movement  of  the  lever. 

The  speed  of  the  electric  vehicle  as  manufactured  by 
the  Canadian  Motors,  Limited,  varies  according  to  re- 
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quiremenis  from  three  to  seventeen  miles  an  liour, 
although  it  is  claimed  that,  special  vehicles  can  be  built 
capable  of  running  thirty  miles  an  hour.  A  popular 
carriage  manufactured  by  the  company  is  the  X'ictoria, 
of  which  a  view  is  shown  on  the  first  page.  This  is 
recognized  as  one  of  their  standard  machines.  The 
electric  delivery  wagon,  shown  on  this  page,  is  also  a 
popular  vehicle,  as  is  also  the  Oxford.  Figure  3  shows 
the  gearing  as  used  on  their  carriages. 


The  management  of  Canadian  Motors,  Limited,  is  in 
the  hands  of  Mr.  A.  M.  Thompson. 

STEAM  CARRIAGES. 

The  steam  motor  vehicle  is  also  popular  in  Toronto. 
Some  of  them  have  been  imported  from  the  L^nited  States; 
others  are  from  the  works  of  the  National  Cycle  &  Auto- 
mobile Company,  whose  head  offices  are  at  34  King 
Street  West,  and  who  have  given  much  attention  to  the 


No.  5. — Doi  bi.k-Skatkd  Steam  Carriage. 


manufacture  of  the  "Locomobile,"  as  their  steam  carriage 
is  designated.  Although  only  engaged  in  this  branch 
but  a  short  time,  the  company  are  experiencing  a  very 
lively  demand  for  their  locomobiles.  Almost  every  day 
tliey  are  in  receipt  of  enquiries  from  intending  purchasers 
in  all  sections  of  the  Dominion.  On  the  day  that  the 
writer  visited  their  office,  a  letter  enquiring  about  the 
steam  carriage  had  just  been  received  from  Nova  Scotia. 

Three  steam  vehicles  manufactured  by  this  company 
are  now  employed  by  the  post  office  department  in 
Toronto.  They  are  used  for  the  transportation  of  mail 
matter  from  the  Union  Station  to  the  post  ofiice,  and  for 
the  collection  of  mail  at  the  branch  ffioces  throughout 
the  city.  The  accompanying  view  (Figure  6)  shows 
the  first  automobile  leaving  the  Union  Station  on  July 
3rd,  1900.  The  vehicles  are  equipped  with  a  four 
horse  power  engine,  the  same  size  as  is  used  in  their 
one-seated  runabouts.  The  boxes  or  bodies  used  for 
the  post  office  vehicles  are  about  three  times  as  heavy 
as  the  body  of  the  ordinary  runabout.  In  addition  to 
this  weight,  the  post  oflRce  authorities  load  the  vehicle 
with  from  400  to  900  pounds  of  mail  at  a  time,  and  it  is 
understood  that  so  far  this  winter  the}-  have  never 
missed  a  trip,  and  in  nearly  every  instance  have  come 
in  on  time.  It  is  learned  from  the  post  office  authorities 
that  the  vehicles  have  given  good  satisfaction.  It  is 
the  intention  to  send  one  of  the  vehicles  to  Ottawa,  and 
in  all  probability  the  Post-master  General  will  place 
orders  for  an  additional  number. 

Thic  method  of  construction  and  operation  of  the 
locomobile  may  not  be  generally  known.  The  body 
contains  the  boiler,  the  engine,  fuel  tank  and  water 
tank.  It  rests  on  three  springs,  which  are  secured  to  a 
ruiuiing  gear  composed  of  steel  tubing.  The  water  in 
the  boiler  is  converted  into  steam  by  heat  made  from 
burning  the  vapor  of  ordinary  gasoline,  which  is  carried 
in  a  copper  tank  under  the  foot  board.  The  gasoline  is 
forced  by  compressed  air  through  the  boiler,  where  it  is 
vaporized,  and  from  there  to  the  burner,  where  it  is 
ignited.  The  compressed  air  is  also  stored  in  a  copper 
tank.  The  operator  sits  on  the  right-hand  side  of  the 
carriage,  with  his  left  hanti  on  1  he  steering  lever.  With 
the  right  hand   tlie    thiottle    lever   is   pushed  forward 
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slowly.  This  admits  steam  to  the  C3  linder  and  the  car- 
riage starts. 

The  steam  is  generated  in  an  upright  copper  boiler. 
It  is  claimed  that  a  running  pressure  of  150  pounds  can 
be  got  in  five  minutes.  Water  is  supplied  to  the  boiler 
by  a  direct  action  pump  connected  to  one  of  the  cross 
heads  of  the  engine.  A  by-pass  lever  gives  the  operator 
control  of  the  water  supply  to  the  boiler,  and  a  safety 
valve  opens  at  240  pounds  pressure. 

The  engine  is  double  acting,  the  reversing  gear  a 
simple  link  motion.  With  the  exception  of  the  eccen- 
trics all  bearings  are  ball  bearings.  The  running  gear 
consists  of  two  steel-trussed  ball  bearing  axles  connected 
by  a  double  reach;  the  whole  is  mounted  on  four  pneu- 
matic tired  wheels.  The  front  wheels  are  connected  to 
their  axles  by  swivel  joints,  and  these  are  attached  to 
the  stearing  gear,  the  lever  of  which  controls  the  di- 
rection of  the  carriage. 

The  fire  is  controlled  by  an  automatic  valve  which 
lowers  the  flame  when  the  steam  pressure  reaches  180 
pounds.  A  feature  of  the  locomobile  is  the  cross 
draught.     This  consists  of  a  funnel  placed   at  the  back 


Inauguration  of  the  Quick  Mail  Delivery  in  Toronto. — The  First 
Automobile  Leaving  the  Union  Station,  Ti  esda\,  3RD  July,  1900 — to 
Deliver  the  Mails  Which  Have  Been  Already  Sorted  on  the 
Trains,  to  the  Branch  Offices  throughout  the  City. 


of  the  carriage  and  extending  the  full  width  of  the  car- 
riage body. 

It  is  claimed  that  on  average  roads  the  locomobile 
can  be  operated  from  40  to  75  miles  with  one  tank  of 
gasoline,  and  from  20  to  40  miles  with  one  tank  of 
water.  The  weight  of  the  steam  carriage  ranges  from 
640  pounds  to  1,000  pounds  when  empty,  but  when 
the  tanks  are  filled  the  weight  is  increased  by  from  200 
to  300  pounds.  For  a  carriage  weighing  640  pounds 
the  capacity  of  the  gasoline  tank  would  be  about  five 
gallons  and  that  of  the  water  tank  21  gallons.  The 
average  price  of  the  locomobile  is  between  $1,000  and 
$1 ,200. 

The  National  Cycle  Company  ha\e  effected  an 
arrangement  by  which  the  fire  may  be  lighted  by  a 
match  instead  of  by  a  torch.  They  also  equip  their 
vehicles  with  non-freezing  devices,  and  guarantee  that 
the  mechanism  will  not  be  affected  by  the  cold  water. 
Views  are  shown  on  previous  page  of  their  standard 
one-seated  and  two-seated  vehicles, 


GASOLINE  VEHICLES. 

The  Duryea  gasoline  carriage,  which  was  successful 
in  winning  the  prize  at  Chicago  in  1895,  has  been  little 
heard  of  since  that  time.  The  Winton  carriage  has  taken 
the  lead  both  in  Canada  and  the  United  States.  The  Cana- 
da Cycle  &  Motor  Company,  of  Toronto,  are  sole  Cana- 
dian representatives  for  this  vehicle.  This  company  also 
manufacture  other  types  of  gasoline  carriages,  as  well 
as  motor  tricycles,  trailers,  quadricycles,  and  parcel 
carriages  propelled  by  gasoline. 

The  first  Winton  carriage  introduced  into  Canada 
was  the  property  of  Mr.  John  Moody,  of  Hamilton. 
It  cost  about  Si, 000,  weighed  2,300  pounds,  and 
carried  two  persons.  Mr.  E.  J.  Philip,  of  Toronto, 
also  purchased  a  Winton  carriage  in  the  spring  of  1899 
The  carriage  is  built  by  the  Winton  Carriage  Company, 
of  Cleveland,  Ohio.  The  motive  power  is  supplied  by 
a  horizontal  gasoline  engine.  The  firing  of  the  mixture 
is  done  by  eight  cells  of  Nungesser  battery.  The  feature 
of  this  carriage  is  the  method  of  regulation.  This  is 
obtained  by  making  the  suction  or  admission  valve  stem 
ver}'  long,  so  that  it  extends  through  a  head  into  a  small 
I  {cylinder.  A  piston  is  put  on  the  stem  in  this 
'cylinder,  and  between  the  little  piston 
and  head  air  is  pumped  by  a  small  air 
jiump  worked  from  the  engine.  On  the 
pipe  between  the  pump  and  controlling 
cylinder  are  placed  two  valves,  one  a  set 
\alve,  the  other  being  controlled  by  the 
foot  at  will.  In  starting  up  there  is  no 
air  pressure  in  the  small  cylinder  and  the 
valve  can  open  wide,  but  as  the  engine 
speeds  up  air  is  pumped  into  the  chamber, 
the  valve  is  kept  closed,  and  the  engine 
will  slacken  down  and  run  slower,  just 
keeping  the  air  supplied  that  is  escaping 
at  the  set  valve.  The  speed  is  controlled 
by  means  of  clutches  and  can  be  regulated 
b\  raising  or  lowering  the  foot.  A  num- 
ber of  Winton  carriages  are  now  in  use 
in  difl^erent  parts  of  Canada. 

IX    OTHER  CITIES. 

A  number  of  automobiles  of  various 
kinds  are  to  be  seen  on  the  streets  of  Ham- 
ilton. London,  Ottawa,  and  other  cities  of 
the  Dominion.  In  Montreal  very  few  have  as 
vet  comeintogeneral  use,  owing  to  the  steep 
grades.  Mr.  U.  H.  Dandurand  is  the  owner  of  a  steam 
carriai^e,  and  the  National  Cycle  &  .\utomobile  Company 
have  introduced  their  vehicles  there.  So  far  as  can  be 
learned,  no  carriages  propelled  by  the  storage  battery 
bv  hvdro-carbon  are  in  service  in  Montreal.  It  is  claimed 
thai  tlie  liydro-carbon  type,  if  not  provided  with  a  motor 
considerably  larger  than  is  necessary  for  usual  require- 
ments, will  get  "stalled"  in  hill  climbing  owing  to  the 
spark  not  "taking"  at  the  proper  time.  It  may  be 
expected,  however,  that  the  automobile  industry  will  he 
developed  in  Montreal  a'*  elsewhere.  .\  company  is 
now  seeking  incorporation  under  the  name  of  The 
Montreal  .Automobile  Company,  to  manufacture  mc>tor 
carriages.  Mr.  A.  J.  Corriveau  is  also  interesting  him- 
self in  the  manut'aoturc  of  sucli  vehicles. 

.\  company  has  been  formed  in  Ottawa  for  the  manu- 
facture of  locomobiles.  It  is  announced  that  Mr.  \  .  L. 
Emerson,  of  that  city,  is  at  work  on  what  he  claims 
will  be  the  fastest  and  most  powerful  automobile  ever 
built.     It  will  be  operated  by  a  hydro-carbon  motor. 
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ARC  LAMPS  ON  INCANDESCENT  CIRCUITS. 

When  arc  lamps  are  run  on  constant  pe^tential  cir- 
cuits, such  as  those  used  for  incandescent  lamps,  it  is 
always  necessary  to  insert  a  dead  resistance  in  series 
with  them.  The  reason  for  this  is  that  most  arc  lamps 
regulate  by  the  action  of  a  shunt  coil,  the  potential  at 
the  terminals  of  which  varies  for  different  currents  ;  if  it 
were  not  for  the  dead  resistance  this  voltage  would  re- 
main constant,  as  they  are  connected  to  constant  po- 
tential mains  ;  the  dead  resistance  is  therefore  neces- 
sary to  produce  a  variation  in  the  voltage  with  the  cur- 
rent in  order  to  bring  about  regulation.  Many  at- 
tempts have  been  made  to  do  away  with  this  resistance, 
as  it  wastes  about  25  to  30  per  cent,  of  the  energy  in 
a  circuit  in  which  two  arc  lamps  are  connected  in  a 
series  across  iio-volt  mains.  It  seems  now  that  this 
important  problem  has  been  solved  practically  by  means 
of  a  differential  arc  lamp  which  has  been  in  satisfactory 
use  to  a  large  extent  for  some  months  in  Berlin.  With 
these  lamps  practically  no  such  dead  resistance  is  re- 
quired, and  therefore  the  energy  is  more  fully  utilized, 
with  the  great  advantage  that  three  lamps  instead  of 
two  may  then  be  connected  in  series  across  i  lo-volt 
mains.  As  will  be  remembered,  a  differential  lamp  is 
one  in  which  the  regulation  is  effected  by  both  a  shunt 
and  a  series  coil,  and  any  variations  in  the  current 
irrespective  of  those  of  voltage  are  then  also  used  to 
operate  the  regulating  apparatus. 

A  diagram  of  this  lamp  is  shown  in  the  adjoining 
illustration,  in  which  three  lamps  are  shown  in  series,  of 
which  one  is  represented  with  all  the  connections.  It 
will  be  seen  that  the  regulation  is  effected  by  both  a 
series  and  a  shunt  coil  and  that  there  is,  in  addition,  on 
the  right,  a  dead  resistance,  which,  however,  is  used 
only  for  starting,  and  is  cut  out  by  a  movable  core  in 
the  solenoid  through  which  the  main  current  passes  ; 
the  resistance  is  therefore  only  in  circuit  momentarily, 
to  prevent  the  great  current  rushes.  By  using  three 
such  lamps  in  series  instead  of  two  of  the  ordinary  form, 
the  amount  of  light  produced  is  increased  in  the  ratio  of 


A  Constant  I'oti;nti.\i.  Arc  Lamp  Riict  i.ati>r. 

about  three  to  four  ;  a  room  formerly  rec|uiring  1  2  lamps 
will  then  be  equally  well  lit  as  far  as  the  amount  of  light 
is  concerned,  by  nine  of  the  differential  lamps,  and,  be- 
sides this,  the  amount  of  energy  required  will  be  less. 
When  five  or  six  lamps  are  connected  across  220  volts 
instead  of  four,  the  increase  of  light  is  about  25  percent. 
In  that  case  it  is  better  to  use  a  dead  resistnnce  in  each 
.series,  but  merely  for  starting  the  lamps. ^ — American 
I'-Iectrician. 


Mr.  K.  .S.  Harrison,  of  Winni])eg-,  has  lecontly  piin  liasccl  a 
quantity  of  apparatus  for  his  oloctrical  Icsliii^'-  lahoi  alor  \'. 


REMEDY  FOR  IRREGULAR  VOLTAGE. 

Mr.  Thomas  Barnard,  of  Toronto,  sends  to  the  Ameri- 
can Electrician  the  accompanying  sketch  showing  how 
to  overcome  irregular  voltage,  concerning  which  he 
says  : 

It  often  happens  in  small  central  stations  that  the 
voltage  at  the  consumers'  lamps  is  very  different  at 
different  points  of  the  distributing  mains;  consumers 
near  the  station  will  ha\  e   a  \  oltage   higher  than  the 


rated  voltage  of  their  lamps,  and  consumers  remote  from 
the  station  will  suffer  from  low  voltage.  In  alternating- 
current  plants  this  irregularity  can  be  easily  remedied 
by  installing  a  simple  auto-transformer  at  the  entrance 
of  the  low-pressure  mains,  connected  up  as  shown  by 
the  accompanying  sketch. 

With  the  switch  on  button  3,  as  shown  in  the  sketch, 
the  e.m.f.  of  the  mains  will  be  applied  to  the  terminals 
of  the  lamps;  moving  the  switch  lever  to  button  2  or  i 
will  increase  the  pressure  at  the  lamps,  and  moving  it 
to  4  and  5  will  decrease  the  pressure.  The  one  form  of 
apparatus,  therefore,  is  suitable  either  for  places  where 
the  voltage  is  too  li'gh  '^^  places  where  it  is  too  low. 

The  auto-transformer  can  be  easily  made  by  any 
central-station  man.  Tiio  core  can  be  made  up  ol  shoot 
iron  rings  such  as  are  used  for  armatures,  and  the 
winding  can  be  calculated  by  means  of  the  formulas 
recently  given  in  your  lessons  dopartinont.  It  is  not 
necessary,  of  course,  to  use  the  exact  niuiiber  of  contact 
buttons  shown  in  the  sketch;  a  wider  range  of  regulation 
can  be  obtained  by  increasing  the  number  of  taps.  It 
is  only  necessary  that  that  portion  of  the  winding  be- 
tween the  connections  to  the  secondary  of  the  transf  ormer 
be  calculated  for  the  secondary  e.m.f. 


THE  DODGE  CALCULATOR. 

W'l'  ;uo  ill  ri'i  i^ipl  of  a  vory  iiij^onimis  cii'vioo  oalloil  Iho  "HocltfO 
C'aloulator,"  issued  by  Doclfje    Maiiufaoluring-  Co.,  of  Toronto. 

'I"hi"  device  is  not  only  a  novelty,  l)ut  it  is  also  aii  instrument 
ol Considei-alile  vahie  and  assistance  to  all  mechanics,  foremen, 
superintendents,  i-tc,  whose  duty  it  is  to  fij^ure  up  speeds  of 
pullej's,  ffears,  etc.  We  aii-  informed  thai  the  Calculator  is  one 
ol  thi-   many  uses  to   vvliiih   the  sliile  luU-  piiTici]>le  ma\'  be  ap- 

pluHl. 

Ihc  Dodge   Manul.icluriiij;   Co.    will   he   pleased   to  mail  ilie 
Dodjfe  Calculator  free  foi'  tlie  askinj;. 

The  citizens  of  Thessalon,  Onl..  will  bo  asked  to  vote  on  the  , 
question  of  installinjf  an  electric  light  plant. 
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It  does  not  appear  to  have  dawned  up- 
Municipal  Inconsist-        ...i.  ^^      c  t-  , 

ency.  on  the  city  council  or  Toronto  how 

ab.surd  is  their  position  in  demanding 

the  repeal  of  the  Conmee  Act,   while  proposing  to  take 

advantage  of  the  act  to  expropriate  the  gas  works. 


A  MEETING  of  the  Executive  Commit- 
Canadian  Electrical  ^        r  *         ■  ^-  i  i- 

Association.  Association  to  make  prelim- 

inary arrangements  for  the  annual 
convention  in  Ottaw-a  was  held  at  the  Windsor  hotel, 
M  ontreal,  on  Tuesday,  Februarv  1 2th.  There  was  a 
full  attendance.  It  was  decided  that  the  dates  of  the 
convention  should  be  the  19th,  20th  and  21st  of  June. 
A  committee  was  appointed  to  arrange  for  papers  and 
topics  for  discussion.  A  strong  local  committee  was  also 
nominated  to  make  the  necessary  local  arrangements 
for  the  meeting,  which  gives  promise  of  being  a  most 
successful  one.  A  number  of  new  members  were  elect- 
ed at  this  Executive  meeting. 


The  quantity  of  food  and  other  supplies 

Supplies  for  South  juIud-^-i./- 

Africa  required  by  the  British  Government  for 

the  South  .African  campaign  is  enorm- 
ous. Many  classes  of  supplies,  such  as  canned  goods, 
hay,  cheese  and  bacon,  flour  and  salt,  portable  houses, 
wagons,  bicyles,  axes,  etc.,  Canada  could  supply,  but 
the  bulk  of  the  orders  seem  to  go  to  the  United  States. 
As  an  example  the  war  office  is  said  to  have  just  con- 
tracted with  a  United  States  firm  for  3.000  axes.  We 
have  given  British  manufacturers  a  preference  in  our 
market,  and  should  have  a  claim  to  British  orders  for 
products  whicli  can  be  as  well  supplied  by  Canada  as  by 
the  I'nited  States.  If  the  British  Government  are  ignor- 
ant of  our  ability  to  supply  many  of  its  requirements 
blame  attaciies  to  the  Dominion  Government,  and  no 
time  should  be  lost  in  putting  before  the  home  authori- 
ties the  fullest  possible  information  regarding  the 
character  and  extent  of  our  resources. 


The  footing  up  of  accounts  in  connec- 

Financial  Result  of  the^j^^,^  with  the  Paris  Exhibition  indicates 
Pans  Exhibition. 

that  if  there  be  a  deficit  at  all,  it  will 
be  but  a  small  one,  while  possibly  there  may  prove  to 
be  a  surplus — depending  upon  the  willingness  of  the 
city  to  purchase  certain  improvements  of  a  permanent 
character  on  the  banks  of  the  Seine.  The  cost  of  the 
buildings  and  other  works  w-as  $18,000,000  ;  the  ex- 
penses of  administration  $1,700,000;  policing,  lighting, 
etc.,  $2,500,000  ;  "unforseen  expenses"  nearly  $10,000,- 
000  ;  miscellaneous  expenses.  $250,000.  a  total  of  S23,- 
450,000.  The  receipts  from  all  sources,  including  sub- 
scriptions of  $4,000,000  each  from  the  city  of  Paris  and 
the  Government  of  France  amounted  to  $23,050,000, 
leaving  a  deficit  of  $400,000.  This  is  a  much  better 
showing  than  w-as  made  by  the  French  Exhibition  of 
1878,  when  the  receipts  fell  short  of  the  expenditure  by 
six  million  dollars. 


If  the  recommendation  of  the  assess- 
Assessment  Methods  ment  commission  that  electric  plants 

be  assessed  at  their  actual  value  be 
adopted  great  hardship  will  in  many  instances  result. 
When  installing  these  plants,  whether  for  the  supply  of 
light  power  or  street  railway  service,  the  owiiers  in 
many  cases  deemed  it  advisable  to  make  liberal  pro- 
vision in  the  way  of  surplus  capacity  for  future  require- 
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ments.  We  have  in  mind  an  electric  street  railway 
which  having-  been  built  and  equipped  to  provide  for  a 
growing-  traffic,  is  only  now  beginning  to  pay  operating 
expenses,  after  having  been  operated  for  some  years 
at  a  loss.  In  all  such  cases  if  the  recommendation  of 
the  assessment  commission  should  become  a  part  of 
the  assessment  act,  the  owners  of  the  plant  will  be  out 
of  pocket  as  at  present  the  amount  of  interest  on  their 
non-productive  surplus  capacity,  and  in  addition  will  be 
compelled  to  pay  taxes  thereon. 


Attention  was  called  in  these  columns 


The  School  of  Prac- 
tical Science. 


recently  to  the  o\ercrowded  condition 
of  this  school,  and  the  urgent  need  for 
increased  accommodation  and  equipment.  During  the 
present  month  this  need  has  been  forcibly  impressed 
on  the  attention  of  the  government  by  a  petition  pre- 
sented by  the  students  of  the  school.  The  prayer  of 
this  petition  was  strongly  supported  by  deputations 
representing  the  Toronto  Board  of  Trade,  the  Ontario 
Association  of  Architects,  and  the  Canadian  manufac- 
turers' Association.  Emphasis  was  laid  on  the  neces- 
sity of  providing  adequate  educational  facilities  for  the 
large  number  of  young  men  who  are  desirous  of  qualify- 
ing themselves  to  fill  the  more  lucrative  positions  in  the 
rapidly  developing  industrial  enterprises  of  this  country, 
which  positions  are  at  present  too  frecjuently  occupied 
by  graduates  of  foreign  scientific  schools.  As  an  illus- 
tration of  the  present  overcrowded  condition  at  the 
School  of  Science,  the  fact  was  mentioned  that  the 
present  first  year  class  in  chemistry,  numbering  120 
students,  had  to  be  divided  five  times.  The  Premier 
admitted  that  means  must  be  found  to  increase  the  ac- 
commodation and  efficiency  of  the  school,  and  that  at 
the  present  rate  of  expansion  a  new  building  would  soon 
be  the  only  remedy.  The  cost  of  a  suitable  building, 
together  with  the  necessary  additional  equipment  and 
teaching  staff,  was  placed  at  about  $300,000.  The 
government  should  seriously  consider  what  action  should 
be  taken  and  from  what  source  the  necessary  funds 
could  be  obtained. 


A  Dominion  Ex- 
hibition. 


The  Dominion  Government  is  said  to 
have  appropriated  large  siuns  of  money 
to  cover  the  cost  of  Canadian  exhibits 
at  the  Glasgow  and  Pan-American  lixhibitions.  A  large 
sum  was  spent  for  this  object  at  Paris  last  year.  We 
are  not  disposed  to  ciuestion  the  wisdom  ol  these  expen- 
ditures, it  is  good  business  policy  to  advertise  to  the 
world  the  character  and  extent  of  (^ur  capabilities  and 
productions,  thereby  inducing  increase  of  our  popu- 
lation and  investment  of  capital.  Why  should  not 
this  be  supplemented  by  the  holding  of  a  Dominion  V.x- 
hibition  in  Canada  and  the  effort  to  induce  foreigners 
to  come  and  actually  see  for  themselves  the  kind  of 
country  we  have  and  the  greatness  of  its  resources  ? 
We  cannot  hope  to  carry  out  an  exhibition  imi  the  scale 
of  those  held  at  Chicago  and  Paris,  imr  should  the 
attempt  be  made.  Our  natm-al  development  lias  reach- 
ed a  stage,  however,  which  should  warrant  us  in  en- 
tering on  an  undertaking  of  this  character  on  a  pro- 
perly proportioned  .scale.  The  Dominion  Governi-nent 
last  year  refused  to  assist  such  a  project,  perhaps  be- 
cause of  the  large  expenditure  that  was  felt  necessary 
to  secure  adequate  representation  at  the  great  interna- 
tional exhibitions  at  Paris,  Glasgow  antl  HufTalo.  Next 
year  when  these  shall  ha\c  passed  out  oi  sight  the  sub- 


ject of  a  Dominion  exhibition  should  receive  practical 
consideration,  and  the  Federal  and  Provincial  Govern- 
ments which  for  many  years  ha\e  been  spending 
money  on  Exhibitions  got  up  b}'  and  largeh'  for  the 
benefit  of  other  countries,  should  make  a  libera!  appro- 
priation towards  a  Canadian  Exhibitionto  be  held  in 
Canada,  which  the  mother  country,  our  sister  colonies 
and  our  neighbors  across  the  line  should  be  invited  to 
visit  and  send  exhibits  to.  We  have  the  nucleus  of  such 
an  Exhibition  at  Toronto,  and  in  connection  with  the 
proposal  to  erect  new  buildings  the  larger  project 
should  be  kept  in  mind.  It  is  doubtful  if  the  property 
owners  of  the  city  whose  approval  must  be  obtained 
will  sanction  the  proposed  large  expenditure  for  new 
buildings  until  just  cause  of  complaint  with  the  man- 
agement of  the  Exhibition  shall  be  remedied.  If  the  pro- 
ject of  holding  a  Dominion  Exhibition  in  the  near 
future  is  to  be  proceeded  with  it  would  be  desirable  to 
defer  action  with  regard  to  new  buildings  in  order  that 
a  comprehensive  scheme  adapted  to  the  larger  require- 
ments might  be  formulated. 


FoM-OWiXG  closelv  upon  the  announce- 
The  Commercial  -      '  . 

Position  of  n-ient  that  Russia  has  increased  its 
Great  Britain.  tariflF  on  Cnited  States  goods,  comes  a 
despatch  from  London  that  as  an  outcome  of  the  in- 
roads of  American  manufacturers  upon  British  trade 
there  is  being  formed  the  National  Federation  of  Master 
Associations  and  Trades  Unions  to  educate  the  minds 
of  emplovees  and  employers  in  respect  to  the  expansion 
of  British  trade,  to  devise  means  to  meet  foreign  com- 
petition, to  send  joint  deputations  of  capital  and  labor 
abroad  to  enquire  into  the  conditions  of  other  countries, 
and  to  provide  a  federation  where  employers  and  em- 
ployees may  meet  on  the  same  plane.  This  movement 
is  under  the  leadership  of  Mr.  John  Lockie,  late  con- 
servative member  for  Devonport,  and  is  said  to  have 
the  approval  of  the  present  British  government. 


The  United  States  have  not  only  become  a  strong 
competitor  for  foreign  trade  of  Great  Britain  and  other 
European  nations,  but-  have  also  invaded  the  British 
market,  and  are  securing  a  large  share  of  the  home 
trade.  It  is  stated  that  in  one  industrx  alone  (the 
manufacture  of  boots  and  shoes)  Great  Britain's  trade 
last  year  was  less  by  $5,000,000  than  in  the  preceding- 
year,  notwithstanding  that  the  tirms  engaged  in  this  in- 
dustry are  said  to  be  among  the  most  progressive  and 
enterprising  in  the  way  of  adopting  improved  machinery 
and  other  manufacturing  facilities.  Tiie  American 
manufacturer  takes  inlinite  pains  to  adapt  his  goods  to 
the  requirements  of  the  particular  market  in  which  1k\ 
seeks  to  sell,  and  by  liberal  advertising  and  persistent 
push  keeps  their  merits  before  the  notice  of  prospective 
buyers.  In  Great  Britain  there  are  many  long  estab- 
lished businesses  which  have  descended  from  lather  to 
son.  This  has  in  many  instances  induced  the  idea  that 
the  .system  of  management  and  character  of  goods  that 
have  been  successful  for  so  long  a  period  may  salely  be 
continued.  Rapid  and  startling  changes  are,  however, 
taking  place  throughout  the  world,  bringing  changes  in 
methods  and  requirements  of  the  people.  The  nation 
that  studies  most  carefully  these  changes,  and  constant- 
ly adapts  its  products  to  the  new  conditions,  is  the  one 
which  will  obtain  and  maintain  commercial  supremacy. 
In  this  regard  tiie  United  Stales  seem  to  stand  fore- 
most to-da\  aiiuMig  the  great  commercial  nations  of  the 
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earth,  hence  the  strides  they  are  making-  in  the  develop- 
ment of  their  foreign  trade. 

It  is  gratifying  to  note  that  Great  Britain  is  awak- 
ing to  the  situation  and  considering  ways  and  means 
whereby  she  may  hold  her  commercial  position.  His- 
tory has  shown  that  the  British  people  when  once 
aroused  are  prompt  to  act  for  the  protection  of  their 
interests  whether  territorial  or  commercial.  Prompt,  in- 
telligent and  thorough  enquiry  into  the  subject  of  Britain's 
commercial  facilities  and  relations  with  other  nations 
would  seem  to  be  a  present  and  important  necessity, 
and  should  be  followed  by  equally  prompt,  intelligent 
and  thorough  reforms  in  methods,  where  such  are  found 
to  be  necessary. 

The  United  States  exports  to  Great  Britain  and 
Ireland  are  valued  at  $600,000,000  per  year,  while  the 
value  of  the  imports  from  Great  Britain  into  the  United 
States  is  but  25  per  cent,  of  that  amount.  The  United 
States  exports  to  Canada  for  the  fiscal  year  ending  June 
30th,  igoo,  were  valued  at  $109,844,378,  or  more  than 
the  combined  imports  of  France,  Australasia,  Austria- 
Hungary  and  Russia.  While  profiting  so  largely  by 
British  and  Canadian  trade,  the  United  States  continues 
to  maintain  a  high  tariff"  wall  against  these  countries. 
The  time  seems  to  have  arrived  when  freer  access  should 
be  demanded  by  Great  Britain  and  her  colonies  to  the 
United  States  market,  and  in  default  of  reciprocity  of 
trade  there  should  be  a  nearer  approach  than  at  present 
to  reciprocity  of  tariffs. 

Great  Britain  has  in  her  coltinies  commercial  allies 
which  as  yet  she  has  scarcely  taken  any  steps  towards 
reaping  the  advantage  of,  but  which,  if  brought  into 
closer  relations  with  her,  would  greatly  assist  in  extend- 
ing and  maintaining  her  commercial  supremac}'.  Can- 
ada has  shown  a  desire  to  enter  into  such  relationship 
by  giving  a  substantial  preference  to  British  goods  en- 
tering this  market.  That  this  action  has  not  resulted  in 
greater  advantage  to  British  manufactiuers  is  largely 
due  to  the  failure  of  the  latter  to  make  their  goods  bet- 
ter known  in  Canada,  as  well  as  to  adapt  the  goods  to 
our  requirements. 

Another  phase  of  this  question,  as  seen  by  an  Ameri- 
can writer,  is  presented  in  the  following  extract  from 
the  Engineering  Magazine,  of  New  York:  "To  the 
outside  world  the  most  impressive  lesson  of  the  Queen's 
death  is  the  magnificent  stability  of  British  institutions 
and  the  British  commercial  system.  Not  a  xvhcel 
stopped,  save  as  a  token  of  reverence  ;  not  a  tremor  in 
values  disturbed  financial  centres  ;  not  an  uneasiness  or 
uncertainty  as  to  national  politics  caused  business 
undertakings  to  waver  or  hesitate.  Compare  this  with 
the  quadrennial  upheaval  in  the  United  States,  where 
economic  legislation  of  every  kind  is  the  football  of 
politics,  and  industry  follows  with  uncertain  feet  now 
artificially  raised  on  an  unstable  platform  of  protection, 
now  sinking  back  from  the  morass  of  free  silver,  certain 
of  nothing  but  uncertainty  with  every  change  of  chief 
executive.  The  "  demise  of  the  Crown"  demonstrates 
anew  England's  industrial  strength,  and  those  who  are 
ready  to  cry  her  downfall  before  her  industrial  rivals 
would  do  well  to  remember  that  this  stability  of  com- 
mercial organization  outweighs  much  mechanical  apti- 
tude. Machinery  can  be  bought,  skilful  brains  and 
hands  can  be  hired  ;  but  stable,  political  and  commer- 
cial systems  are  of  slow  growth,  and  not  soon  attained." 


THE  CHAMBLY  POWER  PLANT. 

Extensive  improvements  are  being  made  to  the  power 
plant  of  the  Chambly  Manufacturing  Company  at 
Chambly,  on  the  Richelieu  river,  near  Montreal.  Im- 
mediately following  the  recent  accident,  Mr.  J.  G. 
Macklin,  chief  engineer,  commenced  operations  to  re- 
store the  v.  orking  head  and  to  provide  for  the  recon 
struction  of  the  wrecked  part  of  the  waste  gate  section. 
A  temporary  timber  coff'erdam  has  been  constructed  on 
the  upstream  side  of  the  break.  It  is  composed  of  16  x 
42  foot  cribs,  30  feet  high,  set  12  feet  apart  in  the  clear. 
They  have  walls  of  solid  dovetailed  timber,  and  were 
floated  into  position  in  a  current  of  about  15  feet  a 
second. 

They  were  filled  with  rock  ballast  and  sunk  on  the 
level  rock  bottom  in  about  12  feet  of  water,  after  which 
the  12  foot  spaces  between  them  were  closed  with  stop 
logs.  It  is  not  expected  that  this  cofferdam  will  be 
perfectly  tight,  and  a  second  coff^erdam  will  be  built 
inside  it  to  provide  a  dry  excavation  in  which  to  build 
the  new  permanent  dam.  This  dam  will  differ  in  its 
design  from  the  first  one,  but  its  details  have  not  yet 
been  announced.  It  is  of  interest  to  note  that  origin- 
ally only  one-half  of  the  tail  race  was  excavated,  and 
only  to  a  depth  to  give  28  feet  working  head.  It  soon 
became  evident  that  a  great  power  development  could 
be  profitably  utilized,  and  the  second  longitudinal  half  of 
the  tail  race  was  excavated  for  a  head  of  31  feet,  and 
then  the  first  half  was  unwatered  and  the  bottom  was 
excavated  3  feet  deeper. 

It  is  the  intention,  as  previously  stated,  to  rewind  the 
present  S.K.C.  generators,  which  are  at  present  wound 
for  12,000  volts,  so  as  to  make  them  work  in  parallel 
with  new  units  which  are  being  installed.  These  new 
units  consist  of  four  2,000  kilowatts  revolving  field 
type,  2,000  volt  alternating  current  generators,  with  the 
necessary  water  wheels  and  Lombard  governors.  The 
po\Ver  house  is  being  changed  from  a  12,000  volt  direct 
transmission  at  two-phase  to  a  step-up  installation  of 
2,000  volts,  using  two  phase  on  the  generators  and 
tliree  phase  on  the  line.  This  will  also  necessitate  en- 
larging and  re-arranging  the  sub-station  in  Montreal  to 
recei\e  the  increased  output. 

The  transformers,  which  w  ill  be  of  2,750  kilowatts 
capacity,  3,600  horse-power  output,  are  being  built  bv 
the  Westinghouse  Electric  &  Manufacturing  Company. 
Altogether  there  will  be  20  transformers  aggregating 
72,000  horse-power.  Ten  are  to  accept  a  two-phase 
input  at  2,200  volts  and  8,000  alternations  and  give  out 
three-phase  current  at  25,000  volts.  The  remaining  ten 
are  for  lowering  the  three-phase  line  pressure  received 
at  22,000  volts,  delivering  two-phase  current  at  2,400 
or  4,800  volts,  as  required.  Each  transformer  will  be 
9  feet  high  and  weigh  approximately  1 1  tons.  All  will 
be  cooled  by  air  from  blowers  driven  by  induction 
motors.  Tlie  iron  and  copper  have  been  proportioned 
to  secure  an  efficiency  of  over  98  per  cent.  The 
Westinghouse  process  for  the  manufacture  and  treatment 
of  the  iron  to  render  it  capable  of  high  magnetization 
with  comparatively  little  energy  and  stable  as  resisting 
tendencies  to  show  increased  iron  losses  with  service, 
will  be  emploN  ed.  The  piiase  transformation  is  to  be 
obtained  by  means  of  special  windings  invented  by  Mr. 
C.  F.  Scott,  of  the  company. 

It  is  expected  that  the  power  house  and  dam  at  Ste. 
Therese  will  be  completed  this  year,  where  it  is  hoped 
to  develop  10,000  horse  power  under  16  feet  head. 
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If  the  Smith's  Falls  correspondent  who  speaks  of  the  fatal  ac- 
cident occurrin)j  with  1 10  volt  circuit  has  an  alternatiner  current 
plant,  it  may  be  traced  to  a  parallel  instance  which  occurred  not 
long  ago  in  this  city,  Where  the  transform  er  primary  was  in  con- 
tact with  the  secondary  and  passed  to  'ground'  through  the 
victim.  If  his  plant  is  only  iioV.  D.C.,  it  seems  almost  impos- 
sible that  such  could  cause  death  unless  the  victim  was  at  the  time 
in  such  a  precarious  condition  of  health  as  to  be  apt  to  drop  dead  at 
any  time. 

It  seems  hardly  fair  for  college  professors,  who  are  no  doubt 
well  paid,  to  accept  fees  for  consulting  in  engineering  (electrical) 
work  outside  of  their  college.  There  are  in  the  advertising  pages 
of  the  Electrical  News,  and  also  in  the  daily  papers,  cards  of 
eminent  electrical  engineers  who  make  a  specialty  of  just  such 
work,  and  it  is  practically  "taking  the  bread  out  of  their  mouths.  " 
Colleges  should  realize  that  this  in  some  cases  injures  their  own 
old  graduates  who  have  in  addition  to  college  tuition  probably 
put  in  some  hard  practical  work  also. 

In  Ontario  it  appears  to  be  coming  quite  the  lashion  for  munici- 
palities to  appropriate  the  local  electric  light  plant  and  run  it 
as  a  civic  or  municipal  plant.  On  account  of  the  threatened  com- 
bine of  all  the  principal  illuminating  companies  (including  gas) 
here,  some  of  our  aldermen  suggest  that  the  city  operate  its  own 
plant.  'Were  it  operated  as  economically  (?)  as  some  of  the  On- 
tario municipal  plants,  it  might  possibly  reduce  what  is  feared  will 
be  the  combine's  figure,  but  those  who  know  Montreal's  muni- 
cipal record  will  greatly  doubt  this.  The  contract  with  the  Royal 
Company,  who  do  the  street  lighting,  does  not  expire  until  next 
year,  and  it  is  as  yet  problematical  to  what  extent  the  combine 
will  attain  and  whether  or  no  they  will  not  reduce  the  figure  at 
present  ruling.  It  would  be  difficult  to  find  many  paying  muni- 
cipal plants  in  Canada,  and  Montreal  would  not  be  "in  it."  They 
have  one  in  Glasgow,  Scotland,  but  it  is  dangerous  there  for  an 
official  to  hold  his  hand  out  behind  his  back,  and  the  last  alderman 
disqualified  there  met  such  a  fate  because  he  had  procured  a  civic 
position  for  his  nephew. 

Of  late  there  has  been  considerable  complaint  as  to  the  quan- 
tity of  salt  used  on  the  tracks  of  the  Montreal  Street  Railway- 
The  denial  of  their  manager,  Mr.  Wanklyn,  as  to  any  surplus  be- 
ing used  was  further  contested  by  one  of  their  own  shareholders, 
Mr.  H.  H.  Lyman,  in  the  daily  press.  The  truth  of  the  matter  is 
that  both  parties  are  right,  i.e.,  when  Mr.  Wanklyn  or  any  of  his 
officials  are  around  the  amount  of  salt  used  cannot  be  complained 
of,  but  when  the  artist  with  the  long  spouted  can  is  left  to  himself 
he  paces  along  at  a  slow  march  humming  "en  roulant  ma  boule," 
the  salt  meanwhile  gushing  forth  "ad  lib  "  to  form,  as  it  were,  an 
accompaniment  to  the  ditty.  For  the  city,  however,  to  resolve 
that  salt,  sand,  and  even  sweepers  shall  not  be  used  (as  they 
once  proposed)  would  be  tantamount  to  saying  "  shout  down.' 
Some  salt  is  absolutely  necessary  in  Montreal  ;  but  judging  by  the 
character  of  the  streets,  were  it  not  an  exceedingly  cheap  article 
of  commerce  the  lavish  use  of  it  would  ere  this  have  affected  the 
dividends. 

Toronto  is  evidently  seeking  for  an  opponent  to  the  Hell  Tele- 
phone Company,  in  spite  of  the  warning  they  have  had  in  the 
federal  fiasco  here,  and  in  the  exceedingly  slow  progress  of  pres- 
ent opposition  exchange,  the  Merchant's  Telephone  Company, 
Montreal.  This  business,  to  be  of  service,  must  be  a  monopoly, 
and  it  remains  for  cities  giving  franchises  to  safeguard  their  in- 
terests, get  commensurate  percentages  on  income,  etc.  The 
Bell  Company  are  adding  instruments  at  an  enormous  rate  here, 
and  are  extending  by  leaps  anti  bounds,  at  the  same  time  giving 
an  excellent  service  compared  to  lliat  in  other  cities.  They  cer- 
tainly make  hard  and  fast  conditions  in  their  contracts,  but  once 
.signed  the  Bell  Company  seem  to  act  up  lo  their  side  of  the 
question.  The  trouble  complaints  are  promptly  looked  afd'i-,  aiul 
the  long  distance  service,  though  expensive,  is  excellent.  Ol^ 
the  whole,  it  is  better  to  be  this  way  than  with  a  couple  of 
mediocre  'phones  in  one's  place  of  business,  both  companies  cutting 
rates  until  neither  can  afford  to  give  a  decent  service. 

The  Terminal  Railway  Company  are  seeking  to  extentl  their 


trolley  system  through  Montreal  streets.  At  present  they  run 
from  Maissoneuve,  our  eastern  suburb,  down  to  Bout  de  I'isle 
(end  of  the  island).  Although  they  enjoy  a  large  patronage  in 
summer,  it  is  a  question  whether  their  business  in  winter  is  a 
lucrative  one,  hence,  probably,  their  desire  to  invade.  Although 
it  is  not  well  in  some  cases  to  fight  for  a  monopoly,  yet  in  this  case 
the  majority  of  Montreal  citizens  will  feel  that  they  should  not  be 
put  to  the  trouble  of  having  more  streets  tracked  simply  to  suit 
suburbanites  when  they  have  sufficient  at  present  for  their  own 
ordinary  requirements.  McGill  College  would  come  under  the 
influence  of  the  current,  throwing  their  delicate  instruments  out  of 
calibration,  and  other  prominent  places  voice  their  protests. 
Surely  for  a  consideration  the  Terminal  Company  could  arrange 
for  running  rights  over  the  Montreal  Street  Railway  Company's 
tracks.  However,  it  looks  at  present  as  if  the  Terminal  Com- 
pany will  eventually  gain  their  point  with  our  city  council. 


THE  LACHINE  RAPiDS  HYDRAULIC  AND 
LAND  COMPANY. 

From  the  annual  report  of  the  directors  of  the  Lachine  Rapids 
Hydraulic  and  Land  Company,  of  Montreal,  presented  at  the 
annual  meeting  held  last  month,  it  is  learned  that  the  net  profit 
for  the  year  1900  was  $84,546.30.  From  this  amount  dividends 
were  paid  at  the  rate  of  4  per  cent,  per  annum  for  six  months 
ending  June  30th,  and  at  the  rate  of  6  per  cent,  per  annum  for  six 
months  ending  December  31st. 

Many  improvements  were  made  during  the  year.  The  wing 
dam  was  raised  above  flood  level  for  a  distance  of  about  3,300 
feet.  The  object  of  this  was  to  do  away  with  the  overflow  of  the 
dam,  thereby  decreasing  the  current  at  the  intake  and  saving  the 
timber  dam  from  being  damaged  by  ice,  and  at  the  same  time 
providing  a  deep  channel  in  the  tail-race  for  winter  use  and  caus- 
ing all  the  water  used  by  the  wheels  to  be  discharged  on  the  shore 
side.  Among  the  improvements  to  the  power  house  was  the  in- 
stallation of  new  governors  of  improved  type,  with  two  additional 
governors  for  operating  the  exciter-wheels,  also  four  new  genera- 
tors of  750  k.w.  capacity  at  normal  load.  In  the  sub-station  there 
were  installed  ten  250  k.w.  air-blast  transformers,  complete  with 
blowers,  and  a  marble  switchboard. 

Property  was  purchased  adjoining  the  sub-station  on  which  to 
build  a  fire-proof  transformer  house  during  the  coming  spring, 
and  it  has  also  been  decided  to  construct  a  duplicate  pole  line  to 
the  Rapids. 

There  were  (lurchased  during  the  year  meters  costing  a  total  of 
$7,641,57,  making  the  total  number  of  meters  in  use  at  close  of 
the  year  2317.  The  net  increase  of  equivalent  16  c.  p.  incandes- 
cant  lamps  added  to  their  circuits  during  the  3  ear  amounted  to 
15,376,  making  a  total  of  71,500  lamps  connected,  in  addition  to 
205  arc  lamps  on  flat  rate.  The  power  in  motors  connected  to 
circuits  during  the  year  amountetl  to  1,548  h.p.  In  this  estimate 
is  not  included  some  1,300  horse  power  which  is  being  supplied  to 
another  company  for  emergency  purposes. 


THE  PETERBORO  WORKS  OF  THE  CANADIAN 
GENERAL  ELECTRIC  COMPANY. 

During  the  past  year  extensive  additions  aiul  improvements  to 
the  Peterboro  works  of  the  Canadian  Cieneral  Klectric  Company 
have  been  made.  The  new  building  erected  includes  the  business 
offices  and  an  immense  modern  manufacturing  shop.  The  office 
building  is  two  stories,  commodious  and  well  equipped,  and  finish- 
ed in  natural  oak.  The  liglitiiig  of  the  olTice  is  by  arc  lamps  of  a 
handsome  pattern. 

The  new  factory  is  a  modern  manufacturing  building,  with  gal- 
lery, the  entire  height  of  the  interior  being  unbroken  save  for  a 
spacious  gallery  about  25  feet  wide  that  skirts  the  entire  interior 
at  a  height  of  15  to  20  feet  from  the  main  floor.  The  factory  is 
280  feet  long  and  100  feet  in  width.  It  is  of  brick  and  steel,  the 
massive  steel  pillars  and  the  strong-  steel  girders  forming  one  com- 
plete frame,  in  now^ise  dependent  upon  the  masonry,  but  capable 
of  standing  quite  separateh'  li  oiii  such.  Running  the  entire 
length  of  the  building  is  a  crane  track  supported  by  steel  pillars, 
upon  which  is  operated  a  forty  ton  crane.  By  a  system  of  fire 
protection  the  entire  roof  sheeting  can  be  instantly  soaked  with 
water  by  means  of  small  pipes  projecting  beneath  the  riiof  at 
right  angles  from  larger  conduits.  In  the  western  wall  of  the  ad- 
dition has  been  constructed  three  furnaces,  or  kilns,  which  are  in- 
tended to  abstract  all  moisture  from  armatures  or  coils.  It  is 
proposed  to  have  the  armature,  testing  and  transforming  depart- 
ments occupy  the  ground  floor  of  the  new  building,  while  the  tool 
and  brass  de|5arliiu'n(s  will  i>robably  be  installed  in  the  gallery. 
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I   QUESTIONS  AND  ANSWERS  \ 

"Superintendent"  writes  :  We  have  some  cars  on 
our  road  equipped  with  K2  controllers,  and  I  would  be 
gflad  of  any  directions  you  can  give  me  for  keeping- 
them  in  good  shape.  What  is  the  best  way  to  stop  the 
use  of  the  shunt  on  the  last  step,  which  is  a  faster  speed 
than  we  need  ?  Shall  I  open-circuit  the  wires  leading 
to  it? 

Ans. — The  first  essential  for  the  care  of  these  con- 
trollers is  the  same  as  for  any  other  electrical  appartus, 
viz.,  keep  them  absolutely  clean  ;  have  the  tension 
springs  adjusted  so  that  the  fingers  press  on  the 
cylinder  hard  enough  to  prevent  all  chances  of  arcing, 
yet  not  too  tightly,  or  else  they  will  cut.  A  very  little 
lubricant  may  be  occasionally  rubbed  on  the  various  con- 
tacts of  the  main  cylinder,  though  none  is  necessary  on 
the  reversing  fingers.  All  lumps  caused  by  any  unusual 
arcs  must  be  filed  off  and  the  fingers  of  the  main  cylinder 
adjusted  so  that  wherever  two  or  more  of  them  make 
contact  on  the  same  step,  they  all  touch  simultaneously. 
This  will  divide  the  arc  among  all  the  fingers  so  that 
each  takes  its  proper  share,  otherwise  one  finger  may  be 
opening  the  circuit  in  front  of  the  others  on  the  same 
step  or  position,  which  results  in  badly  burning  the  in- 
sulating arc  deflectors  placed  between  them  and  per- 
haps in  a  short  circuit  between  fingers  or  a  ground  to 
the  case.  The  best  way  to  open  the  shunt  circuit  is  to 
take  off  the  shunt  contact  pieces  on  the  parallel  side  of 
the  cylinder  ;  you  will  find  them  held  by  a  single  screw 
each,  they  are  the  two  pieces  which  raise  the  shunt 
fingers  when  the  controller  is  put  on  the  last  step,  ^'ou 
can,  of  course,  cut  the  wires  which  lead  to  the  shunts,  or 
take  off  the  shunt  fingers,  but  either  of  these  two 
latter  methods  will  cut  the  shunt  out  on  the  series  as 
well  as  the  parallel  position,  and  thus  give  a  somewhat 
more  jerky  acceleration  of  yoiu^  car  than  would  other- 
wise be  obtained. 


"L.G.H.,"  Newmarket,  Ont.:  1  am  thinking  of  put- 
ing  in  electrical  power  in  my  printing  office  to  be  sup- 
plied by  the  Street  Railway  Co.,  and  I  wish  you  would 
give  me  your  opinion  on  the  following  questions  : 

(a)  Do  you  consider  power  from  the  Street  Railway 
would  be  satisfactory  ?  I  want  to  use  power  for  Mono- 
line  typesetter,  which  is  calculated  to  run  with  '5 
of  a  horse  power.  This  machine  is  supposed  to  run  8 
hours  per  day,  and  I  could  attach  a  small  press  to  the 
same  shafting.  The  other  machinery  could  easily  be 
run  by  a  3  horse  power  motor.  In  fact,  1  run  everything 
now  with  a  3  horse  power  gasoline  engine  all  at  once. 

(b)  What  should  I  pay  for  current  per  year  to  run  a 
^  horse  power  motor  for  the  Monoline  typesetter  and 
a  small  press,  and  do  you  think  that  the  fluctuation  in  the 
current  would  cause  any  trouble  ? 

(c)  Would  you  advise  me  to  put  in  4  horse  power 
motor  to  supply  power  for  all  the  machinery,  since  I 
don't  use  the  full  power  only  about  6  hours  per  week  ? 

(d)  Would  the  fluctuation  of  the  current  have  any  effect 
on  the  life  of  the  motor?  I  hear  that  one  man  in  North 
Toronto  tried  power  from  the  Metropolitan  Railway,  and 
he  was  troubled  with  the  fuse  burning  out  every  little 
while  when  the  powe;"  went  down.  He  was  using  a  d 
horse  power  motor.     Do  you  suppose  that  woukl  bo  llio 


case  if  I  used  a  4  horse  power  motor?  Do  you  know  of 
any  office  using  current  from  a  street  railway  plant  ? 

Ai\s. — (a)  It  depends  entirely  upon  the  voltage  regula- 
tion obtaining  on  the  particular  road  vou  have  in  mind. 
The  pressure  on  street  railway  circuits,  especiallv  those 
of  small  roads,  varies  considerably,  producing  a  corres- 
ponding variation,  in  the  speed  of  the  motors  connected 
to  it,  and  it  is  a  question  which  can  be  decided  bv  no 
one  but  yourself,  as  to  whether  the  speed  variation 
caused  by  this  is  permissible  in  your  work  or  not. 

(b)  About  $30  to  $50  per  horse  power  year  of  10 
hours  per  day,  6  days  per  week. 

(c)  No  ;  keep  the  size  of  the  motor  down  as  much  as 
possible  consistent  with  safety,  that  is,  if  3  horse 
power  will  drive  all  your  machinery,  when  evervthing  is 
running  simultaneously,  and  you  use  this  amount  for 
only  6  hours  per  week,  which  we  presume  means  an 
average  of  one  hour  per  day,  we  would  think  that  a  2 
or  horse  power  motor,  if  of  a  good  tvpe,  would  be 
quite  sufficient  for  your  needs. 

(d)  Variations  in  the  voltage  should  not  injuriously 
affect  the  motor  unless  it  rose  to  an  extremelv  high 
point,  say  600  or  625  volts  for  a  500  volt  machine.  If 
you  use  the  proper  kind  of  starting  rheostat  vou  should 
experience  absolutely  no  trouble  beyond  the  speed  vari- 
ation due  to  the  fluctuations  in  the  voltage.  The  size 
of  the  motor  would  not  make  any  difference.  We  do 
not  call  to  mind  off-hand  aii\  printing  oflices  operated 
off  street  railway  circuits,  though  of  course  there  are 
numbers  of  stationary  motors  operating  various  kinds 
ot  machinery  supplied  by  current  from  this  source. 

We  presimie  you  ha\  e  looked  into  the  question  of  insur- 
ance, the  underwriters  usually  objecting  to  anv  wires  con- 
nected to  a  grounded  circuit  such  as  a  trolley  line  being 
taken  inside  of  or  even  on  to  buildings  on  which  they 
are  carrving  a  risk. 

"  Dynamo  Tender"  writes  :  I  am  operating  a  gener- 
ator which  was  sold  to  me  as  a  500  lighter,  which  I 
figure  ought  to  give  20  lights  to  the  ampere,  while 
1  am  only  able  to  get  15  lights  to  the  ampere.  How 
could  we  find  out  the  capacity  of  the  machine  ?  For 
some  weeks  past  I  have  not  been  able  to  get  the 
machine  to  pick  up  the  current  promptly  at  the  start. 
1  have  gone  over  all  my  connections,  tested  my  machine 
tor  a  ground.  There  is  a  single  pole  exciter,  but  no 
brushes  on  the  macliine.  When  the  current  starts  she 
will  run  all  niglit  without  a  spark. 

Ans. —  There  are  .several  points  which  would 
affect  the  case  in  question.  One  is  the  voltage  at  which 
the  machine  would  be  operated  ;  of  course,  the  higher  the 
voltage  in  the  lamps  the  more  lamps  of  c.p.  you  will 
get  to  the  ampere.  The  results  also  would  depend  very 
much  upon  the  efficiency  of  the  lamps.  Supposing  the 
current  is  transformed  in  a  ratio  of  ten  to  one,  the  volt- 
age of  tiio  machine  being  1,100  and  the  efficiency  of 
the  lamp  3.5  watts  per  candle,  this  would  give  iq  lamps 
per  ampere  of  the  primary  current.  This  wv">uld  be  the 
theroretical  result  without  considering  loss  in  line  and 
transformers.  W^ithout  fvnther  informativ">n  on  these 
points  or  a  test  of  the  dynamo  it  will  be  impossible  to 
say  just  what  its  capacity  is. 


"Subscriber":  I  have  several  long  burning  arc  lamps 
on  1 10  \  olt  D.C  cin  rent,  and  I  have  been  ha\  ing  trouble 
with  one  of  them.  It  will  burn  10  or  15  minutes,  then 
blow  the  fuse.     It  cannot  be  a  short  circuit  or  it  would 
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blow  the  fuse  at  once,  would  it  not  ?  It  has  been  burn- 
ing all  right  until  just  lately.  What  do  you  think  the 
trouble  is  ? 

Ans. — Your  trouble  may  be  due  to  a  variety  of 
causes,  and  it  is  extremely  difficult  to  say  just  what  part 
of  the  lamp  is  out  of  adjustment  ;  possibly  the  clutch  is 
slipping  and  not  picking  up  the  carbon  promptly  enough, 
or  the  coil  may  be  partially  short  circuited,  as  also  may 
be  the  case  with  the  resistance.  Have  you  examined 
the  fuse  and  its  holder  thoroughly  ;  any  bad  connection 
round  it  would  tend  to  materially  lessen  its  carrying 
capacity  and  make  it  blow  at  a  current  much  below  the 
normal.  If  you  find  nothing  wrong  after  going  over 
everthing  carefully,  we  would  feel  inclined  to  try  a 
larger  fuse.  Lamps  of  this  character,  burning  normally 
with  about  5  amperes,  require  usualh'  from  15  to  20 
ampere  fuses. 

"R.  T."  writes  :  I  am  thinking  of  putting  up  a  trans- 
mission line  for  my  factory  here,  and  would  like  your 
opinion  as  to  whether  it  is  advisable  to  put  up  a  barbed 
wire  as  a  lightning  arrester. 

Ans. — At  one  time  it  was  thought  that  barbed  wire 
made  a  good  arrester  and  that  its  use  was  almost  a 
necessity  on  any  long  lines,  but  the  experience  of  the 
last  few  years  has  tended  to  very  much  reduce  its  use,  it 
having  been  found  to  be  the  source  of  much  trouble  from 
rbeaks  and  the  conseciuent  short  circuiting  or  ground- 
ing of  the  main  wires.  It  undoubtedly  is  a  good  arrester 
when  properly  put  up,  but  no  matter  how  well  the  work 
is  done,  it  is  found  that  breaks  will  occur  very  frequently, 
entailing  numerous  shut-downs,  and  the  latest  modern 
practice  seems  to  favor  the  use  of  the  ordinary  arrester 
installed  at  frequent  intervals  along  the  line. 


"H.  L.,"  Montreal,  writes  :  I  understand  that  some 
roads  are  using  the  Canadian  General  Electric  Com- 
pany's Kio  controller  for  4  motors,  but  have  always 
understood  that  it  was  built  for  two  motors  only,  and 
would  be  glad  of  any  information  you  can  give  me. 

Ans. — The  Kio  controller  is  rated  by  its  manufactur- 
ers as  capable  of  controlling  two  35  horse  power  500 
volt  railway  motors,  or  as  having  approximately  a 
capacity  of  150  amperes  at  500  volf  s.  Now,  if  the  com- 
bined capacity  of  the  4  motors  does  not  appreciably  exceed 
the  abov  e  controller  rating,  no  difiiculties  from  abnormal 
arcing  or  excessiv  e  heating  need  he  anticipated,  but  ow- 
ing to  the  reversing  switch  being  prc>vided  with  contacts 
for  but  two  motors,  it  becomes  necessary  to  group  the 
4  motors  into  2  groups,  eacli  consisting  ol  two  motors 
with  their  lield  coils  permanently  in  parallel,  and  also 
their  armatures,  instead  of  having  the  wiring  of  each 
motor  completely  separate  from  that  of  the  others,  'i'liis 
method  of  connecting  geiierall\-  results  in  the  work  and 
current  being  very  unevenly  divided  among  the  motors, 
and  consec|ucntly  iii  a  great  increase  in  motor  troubles 
and  the  repair  bills  therelbr,  and  is  not,  to  sa)theieast,  a 
practice  to  be  recommended. 


Mr.  M.'iniu'l,  of        Idrtl,  coiilrmpl.itcs  piidiiis;-  in  ;in  t-lcc- 

tric  plant. 

Montreal  capitalists,  uiulcr  the  name  of  llu-  Tr  iiiiil.itl  I'.lci  ii  ic 
Company,  have  oblaiinxl  idiitrol  of  llic  cxislini;  li,iinu.i\  lini-s 
and  lifjhtinjf  plant  in  I'oi  t  of  Spain,  'I'l  initl.ul,  aiul  arc  .ilnuil  lo 
convert  the  tramway  to  an  electric  system  and  extend  the  lij^ht- 
plant.  Those  interested  included  Messrs.  W.  H.  C  hapman, 
A.  F.  Cault,  F.  Wanklyn  and  others  of  Monli  i-al,  and  I!.  I'.  I'.-ai-- 
son  anil  David  McKean,  of  Halifax. 


Correspondence. 


THE  DESIGN  OF  TURBINES. 

Qi'EBEC,  March  ist,  1901. 

Editoi  Canadian  Electrical  News  : 

Dear  Sir, — Your  shoi  t  editorial  upon  the  above  suliject  in  last 
month's  issue  of  The  Canadian  Electrical  News  opens  up  a 
question  of  great  moment.  The  development  of  water  powers  in 
our  country  can  scarcely  be  said  to  have  beg^un,  in  the  wav  of 
the  development  of  high  heads  particularly,  and  your  timely  sug- 
gestion that  this  class  of  hydraulic  work  should  be  studied  by 
Canadian  manufacturers,  is  appreciated  in  not  a  few  localities. 

The  designing  of  turbines  in  the  United  States  and  Canada  has 
not  been  carried  on  in  the  same  way  as  say  steam  engine  work, 
for  broadly  speaking,  there  is  as  much  difference  betv\'een  the 
methods  of  designing  engines  and  turbines  as  there  is  between 
day  and  night.  In  the  first  case,  designing  h.as  been  along  the 
line  of  results  alTorded  bv  means  of  well  developed  experiments. 
In  the  other  case,  it  has  been  pureU'  empiric.il,  ]ierhaps  not  even 
that  in  the  vast  majority  of  cases  ;  it  could  be  better  expressed  by 
the  term  "cut  and  try  method,"  or  the  vigorous  application  of  the 
drawknife,  a  little  off  here  and  a  little  off  there,  and  another 
amaturish  test  made  of  the  turbine,  that  in  its  local  sphere  of 
manufacture  can  lick  anything  on  earth,  and  give  the  Dutchman's 
percentage. 

Most  American  turbines  have  been  developed  by  unscientific 
mechanics,  and  any  advance  made  has  been  due  solely  to  the  ad- 
vantages afforded  by  Holyoke  testing  flume.  An  unfortunate  fea- 
ture about  Canadian  made  wheels  is  the  unwillingness  of  manu- 
facturers to  submit  their  work  to  test,  not  simply  placing  their 
wheels  in  the  same  flume  with  one  of  foreign  make,  and  because 
they  may  both  be  styled  the  same  number  of  inches  in  diameter  ; 
and  further,  if  the  home  manufactured  wheel  develops  more 
power  than  the  foreign  made  one,  a  great  noise  is  made  about 
same,  and  yet  no  one  has  any  knowledge  of  the  venting  powers 
or  the  co-efficiencies  of  efficiency  of  either  the  one  or  the  other. 

The  diameters  of  turbines  as  catalogued  to-day  is  a  misnomer. 
Take  one  and  all  of  the  catalogues  published  and  figure  out  the 
co-efficiency  ot  speed,  and  the  variation  will  be  from  65  per  cent, 
to  90  per  cent,  and  upwards  that  of  the  theoretical  starting  velo- 
city of  the  head  under  which  they  are  tabled.  Why  is  this?  In 
engine  work  you  can  design  tor  any  triven  piston  speed.  And 
yet  turbine  builders  do  not  know  for  a  surety  what  speed  they 
will  obtain  should  they  I'hange  the  discharging  angle  ot  the 
buckets  ;  that  can  only  be  obtained  by  test. 

Until  we  come  at  the  methods  of  designing  turbines  known  to 
continental  hydraulic  engineers,  it  is  not  much  use  of  Canadian 
builders  attempting  to  build  for  high  heads  and  guarantee  an 
efficiency  approaching  80  per  cent.  Constructing  turbines  for 
high  heads  of  say  over  50  feet  is  an  entireh-  dilferent  matter  to 
that  of  supplying  wheels  for  mcilluni  hcatls  of  sav  10  to  2^  tci't. 
Now,  most  turbine  builders  believe  that  they  have  secrets  about 
their  wheels  bolli  as  regards  the  design  and  manufacture  that  thev 
keei>  to  themselves  because  of  a  supposed  it  gives  them  to 

secure  contracts  over  the  heads  of  theii'  competitors  in  the  busi- 
ness. Now,  take  it  all  in  all,  t lu>  (.liversities  of  g'ate  arrangement  s, 
the  various  foiMiis  ol  buckets,  with  llaring  disi-harges,  i-oi-rugali"il 
rec-eiving  edges,  proji-i  tions  upon  the  laces  of  the  bui'kcts,  inw  artl 
discharge,  outwarti  ilischaigi',  ilownwaiil  dischaigi-,  anil  all  other 
known  ways  of  iliscliarging  watcr^  Ihiough  a  turbine;  i(  thev 
were  one  and  all  taken  as  wheat  Is  taken  li)  winnow  the  i  halT 
from  same,  some  good  ideas  might  be  obtained  which  would  be  of 
usi'  to  the  turbine  ilesigiuM%  not  the  man  who  with  draw- 
knili'  ina\  form  a  turbini-  buiki'l,  Inil  to  the  oiu'  ulu<  o\i-r  flu- 
drafting  board  lii'signs  I  m  liiru  s,  anil  w  ho  is  supposeil  to  have 
more  than  an  elementary  aci|uaintanci'  with  the  toniielliam  the- 
oi"em  or  any  In  ili'aulic  lormulai',  then  \\  i-  might  luipe  lo  bi'  able 
lo  builil  home  maile  tuibines  unequallei!  anywhere.  I  look  lor 
|hat  time.  I  believe  that  Canada  has  t he  greatest  water  powers 
on  earth,  and  there  is  no  question  tha'  the  time  is  close  .il  hand 
when  Canadian  maiuifactiirers  will  be  able  to  pioiluce  the  .irticle. 
I  have  only  writtiMi  in  a  general  way,  perhaps  not  alloriling-  even 
a  good  thought  to  the  suliject,  but  !  have  ilone  so  solely  because 
of  my  interest  in  the  subject  and  to  thank  you  for  calling  attention 
to  the  matter. 

^'oul■s  trul\', 

"TlRHANfS." 


The  Cilen  Ta}'  Power  l.'oui|)an_\  ,  ol  I'erth,  Onl.,  has  been  organ- 
ized with  Hon.  J.  (i.  Ilaggart  as  one  of  the  diivclors. 
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ENGINEERING  an^  /V\ECHf\NIGS 

  lOlIu— — 


CHIMNEYS  AND  STACKS  FOR  STEAM  BOILERS. 

Bv  W.  H.  Wakeman,  in  Modern  Machinery. 
The  statement  that  a  chimney  or  stack  is  necessary  to  create 
draft  under  a  steam  boiler,  except  where  forced  draft  is  used, 
will  occasion  no  surprise,  because  it  is  a  self-evident  truth.  But  all 
of  the  necessary  appliances  are  not  equally  efficient,  and  in  some 
cases  the  cause  for  the  deficiency  may  be  easily  traced  out,  while 
in  others  it  requires  careful  investigation  in  order  to  locate  the 
trouble. 

The  theory  of  the  cause  for  draft  in  a  chimney  is  well  known, 
but  no  other  theory  in  relation  to  engineering  is  more  persistently 
doubted,  by  the  "practical"  man,  and  there  are  not  sufficient 
causes  to  warrant  this  continued  opposition.  I  have  never  met  a 
man  who  doubted  the  theory  and  could  substitute  a  better  one  for  it; 
the  large  majority  of  unbelievers  do  not  attempt  it. 

This  theory  is  as  follows:  Currents  of  air  varv  in  density,  con- 
sequently the  more  dense  parts  seek  the  lowest  level,  while  the 
lighter  parts  rise  as  high  as  possible.  As  the  lighter  parts  rise 
the  heavier  parts  are  drawn  in  to  take  their  place,  and  if  this 
process  takes  place  in  a  chimney,  and  the  only  entrance  to  the 
base  of  it  is  through  the  furnace  of  a  steam  boiler,  a  draft  will  be 
created,  the  force  of  which  will  depend  upon  the  comparative 
density  of  the  air,  and  gases  inside  and  outside  of  the  chimney, 
and  for  convenience  sake  this  force  is  measured  in  inches  of  water. 

From  this  it  is  evident  that  the  lighter  the  gases  are  in  the 
chimney  the  stronger  will  be  the  draft,  so  that  while  a  high  tem- 
perature of  escaping  gases  denotes  that  much  of  the  heat  in  the 
coal  burned  has  not  been  absorbed  by  the  boiler,  and  hence  is  at 
least  a  partial  loss,  the  draft  is  increased  over  what  it  would  be 
with  a  lower  temperature;  therefore,  more  power  can  be  developed 
by  the  plant. 

In  many  cases  chimneys  do  not  give  as  much  draft  as  they 
were  expected  to,  and  are  therefore  considered  detrimental  to  the 
economical  combustion  of  the  coal  burned,  and  are  condemned 
by  the  engineers  in  charge.  The  objects  sought  in  writing  this 
article,  are  to  point  out  some  of  the  causes  that  are  responsible 
for  this  undesirable  state  of  affairs,  in  order  that  the  blunders 
made  may  be  rectified  in  the  best  way,  while  others  maj-  profit 
by  the  suggestions  here  offered  and  avoid  future  failures  along 
this  line;  also,  to  show  that  the  problems  of  chimney  design  are 
not  as  complicated  as  certain  mysterious  formulas  used  in  this 
connection,  in  works  on  the  subject,  would  naturally  cause  us  to 
believe. 

In  many  cases  the  surrounding  objects  will  determine  the 
necessary  height  of  chimney,  for  it  would  be  a  mistake  to  erect  a 
chimney  100  feet  high  near  a  building  that  stands  125  loet  above 
the  ground,  as  the  draft  would  be  pooi-. 

For  the  purpose  of  illustrating  the  rules  to  be  given  and  ex- 
plained, I  shall  assume  that  the  chimney  is  to  be  144  feet  high, 
the  temperature  of  the  air  60°  Fah.  and  of  the  gases  500'"  Fah. 

The  draft  will  be  determined  by  the  difference  in  the  density  of 
the  air  and  the  gases,  and  by  the  height  of  the  chimney.  The 
density  will  vary  as  the  absolute  temperatures,  and  for  the  air  it 
may  be  determined  by  dividing  the  absolute  temperature  of  melt- 
ing ice  by  the  absolute  temperature  of  the  air,  and  niultiph'ing 
quotient  by  .0807.  As  the  absolute  temperature  of  a  body  or  of 
gas  is  461°  more  than  its  temperature  by  the  thermometer,  it  is  32 
4-  461  =  493°  for  melting  ice.  The  absolute  temperature  of  the 
air  is  60  +  461  =  521°. 

Then  492  -I-  521  x  .0807  =  .0763. 

The  density  of  the  gases  is  found  b)'  dividing  the  absolute  tem- 
perature of  melting  ice  by  the  absolute  temperature  of  the  gases, 
and  multiplying  the  quotient  by  .084.  Then  493  961  x  .084  = 
.0430. 

Using  the  foregoing  data  we  can  determine  the  draft  in  inches 
of  water  by  subtracting  the  density  of  the  gases  from  the  density 
of  the  air,  and  multiplying  the  remainder  by  .192  and  again  by  the 
height  of  chimney  in  feet.  Then  .0763  —  .0430  x  (.192  x  144)  = 
.92  inches  of  water. 

I  have  given  this  example  becaiise  it  explains  the  process,  but 
where  no  explanation  is  desired  the  following  rule  rjiay  be  used, 
as  it  gives  nearly  the  same  result.  Divide  7.66  by  the  absolute 
temperature  of  the  gases  and  subtract  the  quotient  from  .0146. 
Multiply  the  remainder  by  the  height  of  chimney  in  feet.     In  this 


case  it  is  7.66  961  =  .00797,  and  .0146  -  .00797  '  '44  =  -95 
inches  of  water. 

For  the  same  temperature,  the  draft  for  any  other  height  may 
be  found  by  proportion,  as  it  varies  w-ith  the  height.  For  a  chim- 
ney 200  feet  high  it  is  as  follows:  144  :  .92  :  :  200  1.27  inches  of 
water. 

Disappointment  is  the  result  of  expecting  that  the  actual  draft 
will  equal  this,  as  it  will  not  ;  and  yet  the  calculation  so  far  given 
is  correct,  but  no  allowance  has  been  made  for  the  friction  of  the 
gases  as  they  pass  upward  through  the  rough  and  sooty  chimney 
or  stack,  and  for  ordinary  cases  ;  10%  should  be  deducted  for  this, 
which  leaves  .93  inches  of  water  for  the  first  illustration  given. 

Where  we  need  the  draft  at  the  grate  where  the  fuel  is  bumed, 
and  between  this  and  the  chimney,  the  passageway  contains 
several  obstructions  in  the  form  of  a  contraction  at  the  bridge 
wall,  where  tubular  boilers  are  used,  a  return  bend  in  the  com- 
bustion chamber,  a  division  ot  the  current  when  passing  through 
the  tubes,  a  right  angle  turn  at  the  front  end  of  the  boiler  and 
another  one  when  the  nearly  horizontal  flue  is  reached,  and  per. 
haps  one  or  two  more  before  the  chimney  is  reached.  .About  25% 
reduction  must  be  made  for  these,  leaving  an  available  draft  of 
.93  -  (.83  X  .25)  =  .63  inches  of  water,  and  where  several  boilers 
are  connected  to  the  same  chimney,  it  may  be  expected  that  some 
of  them  will  realize  more  of  the  draft  than  others.  These  rules  for 
chimney  draft  are  based  on  the  assumption  that  the  gases  main- 
tain a  uniform  temperature  throughout  their  ascent  through  the 
shaft,  but  this  is  not  true  in  practice,  for  as  they  travel  farther 
away  from  the  boiler,  the  temperature  is  reduced,  thus  bringing 
the  density  of  them  nearer  that  of  the  outer  air.  This  will  detract 
from  their  drawing  power,  and  still  it  must  be  remembered  that 
as  the  temperature  is  lowered,  the  volume  is  reduced,  so  that 
one  tends  to  offset  the  other. 

As  already  mentioned,  some  men  dispute  this  theor\-,  and,  as 
evidence  in  their  favor,  point  to  the  fact  that  a  chimney  will  draw- 
when  there  is  no  fire  to  heal  the  air  in  it.  This  is  not  strange,  for 
in  many  cases  it  is  heated  by  natural  means,  which  answer  ever*- 
purpose.  If  the  sun  shines  on  an  iron  or  steel  stack,  the  internal 
air  is  warmed  more  than  the  outer,  and  draft  is  created.  Even 
when  the  sun  does  not  shine  on  it,  the  inside  of  the  sha(\  is  nol 
exposed  to  the  wind,  hence  it  may  be  much  warmer  that  the  wind 
that  blows  against  the  outside  of  it. 

Draft  does  not  exist  in  all  chimneys  when  cold,  lor  I  have  had 
to  build  a  fire  at  the  base  of  the  shaft,  or  in  the  breechen  ot  the 
boiler,  on  several  occasions  in  oi-der  to  make  the  chimnev  carr%- 
off  the  smoke  of  a  fire  on  the  grate. 

It  is  not  a  difficult  matter  to  measure  the  draft  of  various  chim- 
ne)'s,  and  note  the  results,  taking  their  height  and  other  conditions 
into  consideration,  when  it  will  be  found  that  sometime>  a  high 
chiinne)-  will  give  no  more  draft  than  a  lower  one  does  in  another 
locality,  but  in  all  such  cases  there  is  some  reason  lor  the  results; 
although  it  may  not  appear  on  the  surface.  .A  few  years  ago 
much  was  written  concerning  the  great  advantage  of  having  a 
chimney  flue  larger  at  the  top  than  at  the  bottom,  and  ap|->arentlv 
verj-  good  reasons  were  given  for  the  plan,  but  where  one  built  in 
this  way  did  give  good  results,  we  were  never  sure  that  some 
other  condition  was  not  responsible  lor  the  desirable  condition  of 
.iffairs. 

I  never  knew  of  hut  one  case  where  a  st.iok  that  was  larger  at 
the  top  than  at  the  bottom  was  taken  down  and  reversed. 
This  was  of  much  interest,  because  it  was  set  up  again  in  the  same 
locality,  and  the  s.ime  bv>ilers  were  used,  .\fter  the  change,  there 
was  not  enough  difference  to  be  perceptible  in  every  dav  serxHoe, 
but  a  carefully  graduated  draft  gage  showed  a  slight  improvement 
with  the  small  end  of  stack  uppermc<st.  .\s  already  obserxed.  the 
.'iscending  gases  become  cooler,  and  hence  are  reduced  in  volume, 
and  therefore  there  is  no  logical  reason  for  the  top  being  the 
largest. 

It  is  important  that  we  know  the  amount  of  coal  that  it  is  |V>ssihle 
to  burn  in  one  hour  on  each  sqviare  loot  of  grate  surface,  and  for 
making  this  cilculation  Prol.  Thurston  gives  the  following  rule  : 
Multiply  the  square  root  ot  the  height  by  two  and  subtract  one 
from  the  product.     In  this  case  it  is  23  }>ounds. 

Now  I  have  no  doubt  that  this  rule  is  oorreot,  for  it  is  ha«itHl  v-<n 
the  results  of  experiments  made,  and  it  can  be,  and  is  done  in 
every  day  practice,  but  it  results  in  a  lower  efticiency  than  can  bo 
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secured  by  a  slower  rate  of  of  combustion,  and  where  this  rule  is 
applied  to  lower  chimneys  with  feebler  draft,  in  order  to  burn  the 
coal  it  calls  for,  it  becomes  necessary  to  "break  the  fire  up"  at 
short  intervals,  where  bituminous  coal  is  used,  and  every  time  this 
is  done  some  of  the  good  material  is  lost  through  the  grates,  and 
there  is  no  help  for  it.  When  anthracite  coal  is  used,  the  fires 
must  be  cleaned  often,  which  results  in  a  direct  loss. 

If  a  mechanical  engineer  should  design  a  plant  with  the  expect- 
ation of  burning  this  amount  of  coal  for  ordinary  service,  it  would 
be  a  great  mistake.  I  would  reduce  it  by  40%,  making  it  13.8 
pounds,  as  that  is  the  most  that  should  ever  be  burned,  and  when 
the  load  is  lighter  (as  it  varies  in  almost  ev^ry  plant),  the  amount 
would  be  less.  Still,  this  would  admit  of  an  increase  for  short 
periods  without  serious  detriment.  It  is  proper  to  make  the  area 
of  a  chimney  large  enough  to  burn  the  maximum  amount  of  coal 
that  can  be  used  on  the  grate,  and  then  it  can  easily  dispose  of 
the  smoke  and  gases  resulting  from  any  smaller  quantity.  This 
makes  it  necessary  to  know  the  number  of  square  feet  of  grate 
surface,  and  for  illustration  it  is  assumed  that  there  are  thiee 
boilers,  each  having  30  square  feet  of  grate  surface.  We  then 
have  90  square  feet,  and  23  pounds  for  each,  or  2,070  pounds  per 
hour  as  the  maximum  quantity  that  can  be  burned. 

The  area  of  chimney  in  square  feet  is  found  by  dividing  the 
pounds  of  coal  burned  per  hour  by  the  square  root  of  the  height, 
multiplied  by  12.     In  this  case  it  is  2,070-^144=14.4  square  feet. 

The  diameter  of  a  round  flue  that  will  contain  this  area  is  found 
by  dividing  by  .7854  and  extracting  the  square  root  of  the 
quotient  ;  14.4-^.7854=  18.5,  the  square  root  of  which  is  4.3  feet. 
If  a  square  flue  is  wanted,  it  should  not  be  less  than  four  feet, 
because  the  corners  are  of  little  value,  for  the  friction  of  the  gases 
as  they  ascend  in  these  parts  is  excessive,  hence  they  may  be 
ignored  in  a  case  like  this.  The  horse-power  of  boilers  that  may 
be  operated  by  this  chimney  can  be  determined  by  dividing  the 
coal  burned  by  5,  and  2070-^5  =  414  horse-power. 

The  allowance  of  five  pounds  of  coal  for  a  horse-power  may  be 
considered  excessive,  but  it  is  customary  to  make  this  allowance, 
in  order  to  be  on  the  safe  side.  Automatic  engines  require  less 
than  this  as  a  rule,  but  pumps  require  much  more. 

If  it  is  desired  to  calculate  the  required  area  of  flue  by  the  horse 
power  of  chimney,  it  may  be  done  cn  the  same  basis,  by  dividing 
the  horse  power  by  .2  of  the  height.  Applying  it  here  shows  that 
the  area  is  414  (.2  x  144)  =  14.4  square  feet.  It  is  much  better, 
however,  to  calculate  directly  on  the  amount  of  C04I  burned. 

I  am  convinced  that  !some  reader  will  look  over  these  calcu- 
lations, and  then  find  one  or  more  chimneys  that  are  not  as  large 
as  they  call  for,  so  that  a  text  will  be  afforded  for  another  sermon 
on  the  difference  between  theory  and  practice,  but  I  will  make 
such  investigations  unnecessary  by  saying  that  I  know  of  such 
cases  right  in  the  vicinity  of  where  this  is  written,  but  they  prove 
nothing  against  theory.  If  it  could  be  proved  that  the  best  results 
are  secured  where  such  monstrosities  are  in  use,  then  theory  would 
have  to  be  discounted,  but  as  this  is  not  done  it  will  have  to  stand 
approved.  I  will  mention  the  essential  features  o(  a  case  with 
which  I  am  well  acquainted.  The  horizontal  flue  leading  from  a 
battery  of  boilers  to  a  chimney  is  of  ihe  right  size  to  suit  the 
capacity  of  the  steam  generators,  but  the  chimne}-  area  is  only  a 
trifle  more  than  one-third  of  the  flue  area.  This  plant  is  run  nearly 
every  working  day  in  the  year,  but  an  investigation  of  the  practi- 
cal results,  and  an  interview  with  the  engineer  in  charge,  would 
convince  the  most  skeptical  that  there  is  chance  for  nuii  li  iiii|inne- 
ment. 

In  another  case  the  brick  chimney  of  a  small  phnit  tliil  not  give 
satisfaction  and  the  owner  put  an  iron  cap  on  the  top  of  it  in 
which  was  a  hole  smaller  than  the  conditions  called  for,  and  o\ cr 
this  was  erected  an  iron  stack,  which  showed  that  the  designer 
believed  in  having  it  high  enough,  but  cared  nothing  for  the  area. 

A  certain  class  of  objectors  claim  that  it  is  not  necessarj'  to  have 
a  strong  draft  because  the  damper  regulator  is  shut  for  a  portion 
of  the  time,  so  it  is  just  as  well  to  have  less  draft,  and  lei  the 
damper  be  open  for  a  greater  portion  of  the  time.  This  is  a  mis- 
taken idea,  for  t  lie  lire  should  bui  11  briskly  while  t he  tlrafl  is  on, 
and  when  Ihe  required  steam  pressure  is  secured,  it  should  be  shut 
off  until  the  pressure  is  slightly  reduced.  A  good  damper  regu- 
lator will  attend  to  this  duty  in  a  jH-rfect  manner.  The  philoso])hy 
of  this  is  that  while  the  draft  is  strong  the  combustion  is  more  com- 
plete than  when  it  is  feeble.  Another  reason  is  that  under  these 
conditions  much  of  the  soot  is  swept  through  the  tubes,  instead  of 
being  left  in  them  ;  consequently  the  boiler  gives  better  results 
from  the  fuel  burned  under  it. 

In  some  cases  it  may  be  convenient  to  know  the  power  of  a  cer- 
tain chimney  to  burn  coal,  as  for  instance  where  an  old  chimney 


is  to  be  used  for  a  new  plant  of  boilers,  or  where  a  new  chimney 
of  a  given  size  may  be  desired.  This  may  be  determined  by  multi- 
plying the  area  in  square  feet  by  12  and  the  product  by  the  square 
root  of  the  height.  Suppose  that  a  chimney  is  120  teet  high  with 
a  round  flue  five  feet  in  diameter.  The  area  is  19.6  square  feet, 
and  the  square  root  of  height  is  11.  Then  19.6  x  12  x  11  =  2587 
pounds  per  hour. 

According  to  a  rule  already  explained,  a  chimney  120  feet  high 
will  burn  2 1  pounds  of  coal  per  hour  on  each  square  foot  of  grate. 
By  dividing  the  total  weight  burned,  by  the  latter,  we  find  that 
the  chimney  will  furnish  draft  for  2587  21  =  123  square  feet  of 
grate,  and  for  four  boilers  it  will  be  31  square  feet  for  each. 

I  have  noticed  that  in  several  cases  where  chimneys  have  not 
given  satisfaction,  they  have  been  built  higher  in  order  to  increase 
their  capacity.  This  is  good  practice,  but  I  wish  to  call  attention 
to  the  fact  that  while  the  force  of  the  draft  increases  directlv  as 
the  height  is  increased,  its  capacity  for  burning  coal  increases 
only  as  the  square  root  of  the  height.  This  is  an  important  point, 
for  if  it  is  not  understood,  disappointment  may  result,  where  an  addi- 
tion is  built  on  to  a  chimney.  If  a  chimney  80  feet  high  does  not 
give  sufficient  draft,  and  it  is  possible  to  build  it  80  feet  higher,  the 
force  or  intensity  of  the  draft  should  be  very  nearly  doubled. 

To  conclude  that  it  will  be  possible  to  burn  double  that  amount 
of  coal  with  it,  would  be  a  great  mistake.  Each  pound  of  coal 
requires  a  certain  amount  of  air  for  its  combustion,  and  the 
amount  passing  into  the  furnace  of  a  boiler  will,  of  course,  depend 
upon  the  rate  at  which  il  travels.  Now  the  intensity  of  the  draft 
denotes  the  pressure  that  is  forcing  air  into  the  ash  pit  and  up 
through  the  grates,  but  if  this  force  is  multiplied  by  two,  the 
speed  will  be  increased  as  the  square  root  of  two,  which  is  1.44. 
It  follows  as  a  natural  consequence  that  if  it  is  necessarv  to 
double  the  amount  of  coal  burned,  the  height  of  chimneys  must 
be  multiplied  by  four,  and  if  great  exactness  is  desired,  enough 
more  must  be  added  to  overcome  the  friction  of  the  increased 
length  of  shaft. 

A  few  years  ago,  if  I  had  been  called  upon  to  decide  whether 
to  use  a  brick  chimney  or  an  iron  stack,  I  should  have  favored 
the  brick  structure  without  hesitation,  because  iron  stacks  were 
provtng-  failures  after  a  few  years  of  service,  while  bricks  and 
mortar  were  not  ruined  by  the  different  kinds  of  gases  traveling 
upward,  and  were  affected  little  by  the  rain  travelling  downward, 
while  a  coat  of  paint  every  year  or  two  was  not  neeessarj'. 

Conditions  are  somewhat  different  now,  for  steel  has  replaced 
iron,  proving  much  more  durable,  while  improved  methods  have 
made  it  possible  to  erect  these  stacks  and  keep  them  in  place 
during  heavy  gales  without  guys  of  an)'  kind,  so  that  as  far  as 
present  experience  will  warrant  an  opinion,  the  two  kinds  are 
about  on  a  par. 

Before  closing  this  article  1  wish  to  correct  a  mistaken  idea 
that  is  often  expressed  by  thoughtless  people  concerning  the  cause 
of  a  poor  draft  on  some  da3's  where  it  is  usually  very  good.  When- 
ever the  smoke  curls  lazily  out  of  the  chimney,  and  then  seems  in- 
clined to  come  down  to  the  ground  instead  of  going  into  clouds, 
the  remai  k  is  made  that  the  draft  is  poor  because  the  air  is  "heavy." 
If  lliis  is  disputed,  attention  is  called  to  the  fact  that  the  smoke 
comes  downward,  as  truth  of  the  proof  of  it. 

The  foregoing  calculations  concerning  chiiiine\  ilraft  were 
made  with  the  assumption  that  the  barometer  stood  at  a  certain 
given  point  and  that  the  density  of  the  air  would  correspond. 
If  the  barometer  shows  that  the  .lir  is  iiuleed  heavier  than  the 
standard  taken,  the  differi'iicc  hetwi-en  the  densilv  of  the  air  and 
of  the  gases  will  be  gi  eater,  hence  the  ilralt  will  he  stronger  and 
not  weaker.  On  the  other  hand,  if  the  barometer  shows  the  air  to 
be  lighter,  the  comparative  density  will  be  less,  and  as  a  natural 
consequence  the  draft  may  be  less,  in  direct  contradiction  to  the 
popular  expression.  ' 


ENGINEERS'  AT-HOME. 

The  Al-llome  of  Torinito  \o.  1,  C.  A.  S.  K.,  which  was  held 
in  Ihe  Confederation  Life  Building  on  the  evening  of  February 
14th,  w;is  characterized  by  the  same  largi-  measure  of  success 
which  is  common  to  similar  events  of  this  association.  The  large 
hall  was  appropriately  decorated.  Mr.  James  Huggett  presided 
at  an  excellent  musicale,  at  which  the  contributors  were  Miss 
Coutts  and  Messrs.  Maguire,  Gillogly,  Smith  and  others.  Miss 
McKay  being  the  accompanist.  Dancing  followed,  and  was 
apparently  thoroughly  enjoyed.  A  splenilid  supper  was  furnished 
b)'  Caterer  Jacques.  The  committee  in  charge  of  the  entertain- 
ment comprised  Messrs.  C.  Moselej'.  president,  J.  W.  Marr, 
secretary,  A.  J.  Butcher,  A.  M.  Wickens,  E.  J.  Philip,  Jas, 
Bannani,  G.  C.  Mooring,  \.  Kuhlinan,  S.  Thompson, 
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ELCGTRIG  R/YILWrtrY  DE.P/VRTIVIENT. 


MR.  DUNCAN  McDONALD. 

Many  persons  identified  with  street  railway  matters 
will  recognize  in  the  accompanying  portrait  the  features 
of  Mr.  Duncan  McDonald,  late  superintendent  for 
the  Montreal  Street  Railway  Company,  who  recently 
went  to  Paris,  France,  to  become  general  manager  of 
the  Compagnie  Generale  de  Traction.  Mr.  McDonald 
had  been  connected  with  the  Montreal  Street  Railway 
for  over  twenty  years,  and  is  well  known  to  the  street 
railway  fraternity.  Before  leaving  Montreal  he  was 
tendered  a  banquet  by  the  officials  of  the  company  and 
presented  with  an  illuminated  address  and  a  well  filled 
purse  by  the  employees  under  his  superintendence. 

Mr.  McDonald  states  that  in  France  electricity 
as  a  motive  power  is  yet  in  its  infancy.  A  number  of 
electric  lines  have  been  constructed  in  Paris,  but  so  far 
few  of  them  have  been  operated;  they  use  what  is  known 
as  the  diatto  compact  system. 

Mr.  McDonald  will  have  associated  with  him  in  his 
new  field  Mr.  Nelson  Grayburn,  formerly  electrical 
engineer  for  the  Montreal  Street  Railway  Company,  but 
latterly  superintendent  of  rolling  stock  with  the  Corpora- 


Mr.  Duncan  McDonald. 


tion  Tramways,  of  Glasgow,  Scotland.  These  gentle- 
men will  no  doubt  introduce  vast  improvements  to  tlie 
street  railway  system  of  the  French  capital. 


THE  ELECTRIC  STREET  RAILWAY  OF 
GEORGETOWN,  DEMERARA. 

To  Canadian  capitalists  is  due  the  credit  of  hax  ing  pro- 
vided modern  electric  street  railway  systems  for  the  cities 
of  Kingston,  Jamaica,  and  Georgetown,  Demerara.  The 
prime  mover  in  these  undertakings  was  Mr.  W.  B. 
Chapman,  of  Montreal.  In  a  recent  issue  of  the  Street 
Railway  Review  some  interesting  particulars  are  given 
by  Messrs.  N.  Swan  and  N.  S.  Rankin  regarding  the 
construction  of  the  s}stem  at  Georgetown,  British 
Guiana,  a  city  with  a  population  of  60,000. 

In  the  summer  of  1899  Mr.  Chapman  was  successful 
in  securing  the  necessary  franchise,  which  was  immedi- 
ately financed  by  a  Canadian  Compan\',  with  Sir  William 
Van  Horne  at  its  head.  The  Georgetown  Tramway 
Company  and  the  British  Guiana  Electric  and  Power 
Company  were  purchased  and  united  under  the  style  of 
the  Demerara  Electric  Company,  Limited.  Amongst 
its  officers  are  Sir  William  Van  Horne,  B.  F.  Pearson, 
of  Halifax,  and  W.  B.  Chapman  and  Ernest  Alexander, 
of  Montreal,  the  last-named  gentleman  being  secretary 
of  the  company. 


The  construction  of  the  road  was  carried  out  under 
tne  superintendence  of  the  late  Frank  P.  Btothers,  who 
was  manager  of  construction  for  the  Kingston,  Jamaica, 
electric  road.  Many  difficulties  of  construction  were 
encountered,  such  as  the  intense  heat  and  glare  of  the 
sun,  the  slow  and  uncertain  arrival  of  goods,  and  heavy 
tropical  rains  and  storms.  At  one  time  during  the  con- 
struction there  was  not  one  period  of  twenty-four  hours 
passed  in  ninety-two  days  that  some  time  rain  did  not  fall ; 
and  before  resuming  work  after  a  cessation  of  rain  it  was 
necessary  to  bale  the  water  out  of  the  trenches  which 
had  already  been  cut  and  prepared  for  receiving  the 
rails. 

Nearly  everything  for  construction  purposes  had  to  be 
imported  into  the  colony,  and  the  failure  of  contractors 
to  ship  materials  on  specified  dates  greatly  hampered 
the  rapidity  of  construction. 

The  system  consists  of  10.2  miles  of  track.  A  62-lb. 
steel  T  rail  was  used,  with  girder  rails  at  curves  and 
switches.  Both  straight  track  and  special  work  were 
supplied  from  the  United  States.  The  rails  are  set  011 
concrete  stringers  22  in.  wide  by  10  in.  deep,  with  steel 
ties  10  ft.  apart. 

Theoverhead  construction  is  single  No.  o  copper,  with 
Heckla  bronze  insulation  as  supplied  by  the  .\lbert  &  J. 
M.  Anderson  Co.  Iron  tubular  poles  set  in  concrete 
support  the  feeder  and  trolley  wires,  and  as  the  company 
controls  both  the  private  and  public  lighting  of  the  city, 
these  wires  are  also  being  transferred  to  the  iron  poles, 
and  the  old  wooden  ones  removed.  Both  bracket  and 
span  wire  is  used  in  different  portions  of  the  citv.  Mr. 
J.  W.  Morris,  of  St  John,  N.B.,  who  has  hada  large  ex- 
perience in  Canadian  and  American  cities,  as  well  as  in 
the  tropics,  had  entire  control  of  this  branch  of  the 
\\  ork. 

The  company  commenced  to  operate  with  14  open  cars 
made  by  the  St.  Louis  Car  Company.  These  are  8-bench 
cars  with  reversible  seats,  monitor  top  and  bonnets,  end 
bulkheads  with  glazed  sash  and  double  thick  glass,  re- 
volving signs,  etc.  They  are  handsomely  painted  and 
decorated,  and  are  fitted  with  Providence  fenders.  The 
electrical  equipment  consists  of  a  Westinghouse  No. 
1 2 A,  30  h.  p.,  500-volt,  slow-speed  single  motor,  with 
G.  E.  controller  R-17.  As  there  is  hardly  a  grade  in 
tlio  w  liolo  cit\  ,  cars  should  be  operated  at  a  \  erv  small 
cost. 

The  existing  car  sheds,  with  alterations  and  .additions, 
ha\o  been  transformed  into  first-rate  car  barns.  In 
accordance  with  the  style  of  building  most  in  vogue  in 
the  tropics,  they  are  open,  and  have  a  capacity  of  ib  cars. 
Four  tracks  rim  into  the  shed,  which  has  also  pits  and 
machine  shop.  There  is  additional  space  for  three  other 
tracks  when  required.  A  part  of  this  building  is  devoted 
to  storerooms.  Outside  are  three  tracks  on  which  cars 
can  be  run  on  emergency,  or  stored  there  at  will. 

The  power  station,  which  has  been  built  tor  some  years 
and  was  originally  the  property  of  the  British  Guiana 
Electric  Light  &  Power  Co..  has  been  thoroughly  over- 
hauled and  reconstructed  by  the  present  company,  which 
has  also  put  in  two  additional  engines  and  generators 
for  railway  work  and  the  supplying  of  power.  The 
franchise  of  the  company  gi\  es  it  the  exclusix  e  right  to 
make  and  supply  electricity  for  the  term  of  thirty  years. 
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with  renewal  features  which  make  it  practically  per- 
petual. The  orig-inal  station  comprised  a  duplicate 
plant  for  lig^-hting-  purposes,  consisting  of  two  vertical 
and  three  horozontal  engines  giving  a  power  supply  ot 
about  800  h.  p.  These  have  batteries  of  Babock  &  Wil- 
cox and  Stirling  boilers,  which  are  also  in  duplicate, 
and  suffice  to  supply  steam  for  the  two  new  engines 
installed. 

These  new  engines  were  supplied  by  the  Robb  Engi- 
neering Company,  of  Amherst,  N.  S.,  and  comprise  one 
200  h.  p.  direct-connected,  tandem-compound  engine 
and  one  200  h.  p.  belt-connected,  tandem-compound 
engine.  The  two  latter  engines  and  generators  suffice 
also  to  form  a  duplicate  plant  for  railway  purposes.  It 
is  the  intention  of  the  company  later  on  to  extend  the 
lines  into  the  suburban  districts,  which  are  thickly  popu- 
lated and  gi\  e  promise  of  good  traffic. 


THE  NELSON  ELECTRIC  RAILWAY. 

Within  the  past  year  the  Nelson  Electric  Tramway 
Company,  an  English  company  organized  by  Mr.  W.  H. 
Drummond,  obtained  a  charter  from  the  city  of  Nelson, 
B.  C,  to  operate  an  electric  railway.  Up  to  the  present 
about  three  miles  of  road  have  been  completed,  but  we 
are  told  by  the  Journal  of  Electricity  that  it  will  probably 
be  extended  to  some  of  the  suburban  mining  camps. 
There  are  three  cars,  each  ec|uipped  with  four  G.  E. 
1000  motors,  controllers  and  brakes.  The  grades  are 
very  heavy,  maximum  17  per  cent.,  and  the  cars,  especi- 
ally on  Sunday,  are  generally  heavily  loaded.  After 
considering  the  question  of  motive  power,  the  company 
finally  concluded  to  give  the  West  Kootenay  Power  and 
Light  Company,  of  Rossland,  the  contract  for  supplying 
500  horse  power,  to  be  transmitted  electrically  from  the 
generating  station  at  Bonnington  Falls,  on  the  Kootenay 
River,  a  distance  of  12  miles  from  Nelson. 

The  West  Kootenay  Power  and  Light  Compaii3''s 
sub-station  in  Nelson  closely  resembles  the  one  in  Ross- 
land,  as  docs  also  the  Nelson  pole  line,  but  the  latter 
was  not  roofed  as  was  the  Rossland  transmission  pt'ile 
line.  The  two  lines  are  of  No.  8  B.  &  S.  hard-drawn  wire, 
and  supported  throughout  on  porcelain  triple  petticoat 
insulators  of  Rcdland's  t}  pe.  'I  he  lines  pass  through  the 
end  of  the  sub-station,  where  the  usual  equipment  of 
choke  coils  and  lightning  arresters  is  placed,  to  a  high- 
tension  switch-board  consisting  of  two  blue  \'ermiint 
marble  panels,  each  mounted  with  a  double-throw,  quick- 
break  switch,  and  containing  the  usual  facilities  to  afford 
safety  and  celerity  in  tiie  handling  of  both  ihe  lines  and 
banks  of  transformers.  l"'or  instance,  both  lines  can  be 
fed  into  the  same  transformer,  or,  to  make  still  better 
regulation,  one  bank  of  translormers  can  be  fed  fro^pPK 
one  line  for  the  railway  load,  leav  ing  [he  other  line  and 
bank  of  transformers  for  the  lighting  load.  The  latter 
are  of  the  usual  air-blast  type.  The  primaries  lake 
either  9,600  or  16,000  volts,  according  to  whether  con- 
nected in  delta  or  in  star,  while  the  secondaries  deliver 
2,200  volts. 

The  three-phase  current  at  2,200  volts  is  leil  direct 
through  th-e  low-tension  switchboard  to  a  Canadian 
General  Electric  revolving  field  35()-kik)watt  synchronous 
motor,  the  designation  of  which  is  "  A.  T.  18,  350,  400, 
2200,  and  which  is  directly  connected  to  a  ^^25  kilowatt 
direct  current  generatiir  on  the  same  base.  The  desig- 
nation of  the  latter  is  "  M.  P.  (>,  ^j^,  .|oc),  550." 
This  generator  furnishes   direct  current   to    the  rail- 


way. The  switchboard  at  present  is  a  three-panel 
one.  The  railway  generator  panel  is  of  the  customary 
type,  with  a  large  Weston  station  voltmeter  swung  to 
the  side,  and  is  provided  with  a  magnetic  blow-out  cir- 
cuit-breaker at  the  top  of  the  panel. 

The  synchronous  motor  panel  is  similar  to  the  machine 
panels  at  the  main  plant,  being  equipped  with  a  Thomson 
alternating  voltmeter  and  three  ammeters,  oil-break 
switch,  "I.  T.  E."  circuit-breaker  and  field  rheostat. 

The  thiid  panel  is  one  on  which  is  mounted  a  syn- 
chronizing device,  exciter  ammeter,  field  rheostat,  and 
a  special  switch  for  the  30-horse  power  starting  motor, 
which  is  located  on  the  base  of  the  motor  generator,  set 
and  connected  by  a  gear  and  clutch  to  the  main  shaft. 
This  starting  device  has  proved  very  successful. 

All  track  through  the  city  is  laid  with  72-lb.  T  rails  on 
cedar  ties.  The  rail  joints  are  bounded  with  000  rail 
bonds,  and  cross-bonded  at  frequent  intervals.  All 
poles  are  of  cedar,  overhead  construction  being  sup- 
ported by  G.  E.  apparatus.  The  trolley  wire  is  No.  o, 
fed  at  frequent  intervals  from  a  No.  00  feeder. 


ELECTRIC  RAILWAY  ADVANCEMENT. 

One  of  the  most  interesting  phases  of  the  almost 
phenomenal  increase  of  electric  street  railway  mileage  in 
this  country,  has  been  the  corresponding  increase  in  the 
amount  of  riding  solely  for  pleasure,  or  as  it  might  be 
called,  the  artificial  traffic.  Not  over  two  or  three  years 
ago  it  was  an  open  question,  says  the  Street  Railway 
Review,  whether  street  railway  companies  could  profit- 
abl}-  invest  money  in  parks  and  amusement  attractions, 
whereas  to-day  there  is  hardly  a  road  in  the  land  that 
does  not  own,  or  at  least  is  interested  in  a  park  resort 
of  some  kind.  In  a  number  of  cities,  as  at  Brooklyn, 
Cleveland,  Toronto,  and  others,  this  feature  has  de- 
veloped to  such  proportions  that  it  is  found  advantageous 
to  appoint  a  separate  official,  known  as  the  outing  or 
excursion  manager,  to  relieve  the  general  manager  of 
the  details  of  caring  for  and  encouraging  pleasure  rid- 
ing. This  is  a  point  worthy  of  consideration.  The 
right  man  gi\'ing  his  entire  time  to  this  one  de- 
partment shcHild  have  no  difficult}'  in  increasing  the  re- 
ceipts of  the  road  by  a  sufficient  amount  to  considerably 
more  than  pay  the  extra  expenses,  including  liis  own 
salary. 

THE  NIAGARA,  ST.  CATHARINES  AND 
TORe^NTO  ELECTRIC  RAILWAY. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Com- 
pany are  building  an  electric  railway  on  the  Canadian 
side  of  the  Niagara  river,  to  work  in  conjunction  with 
the  International  Traction  Company.  The  company 
purchased  the  franchise  of  the  Niagara  Central  Railway 
Comp;iny  between  Niagara  Falls  and  St.  Catharines,  as 
well  as  the  Niagara  I'alls  road  between  that  town  and 
Niagara  Falls  .South.  It  is  also  proposed  to  build  a 
line  to  Hamilton,  and  possibly  to  Toronto. 

The  line  between  Niagara  I'alls  and  St.  Catharines 
is  ncnv  being  operated.  Six  cars,  each  fifty  feet  long, 
dixitletl  into  smoking,  baggage  and  passenger  compart- 
ments, arc  in  o]ieration.  'i'hese  cars  are  said  to  contain 
more  glass  tiian  any  iithcr  car  e\er  constructed  ;  the 
windows  are  large,  and  all  the  petitions  are  of  glass. 
It  is  reported  that  a  speed  of  se\enty  miles  an  hour  can 
be  maintained  ou  the  line.  The  stockholders  in  the 
ciimpain  inclutle  Messrs.  ivobt.  [afl"ra\- ant!  .S.  II.  Blake, 
of  Toronto,  II.  II.  Herbert,  of  New  York,  and  .\ddisi>n 
B.  Colvin,  o\'  Ck-u  I'alls,  N.  Y. 
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I  TELEGRAPH /TELEPHONE  I 

AN  HOUR  WITH  THE  HELLO  GIRL. 

Number. 
Busy. 
Hello  ! 

It  is  a  busy  hour,  and  the  Central  Telephone  Office  of 
the  city  of  Toronto  is  eyes  front,  with  mouth  close  to 
the  receiver.  I  see  few  faces,  but  scores  of  bunches  of 
back  hair — golden,  brown,  or  black — all  artistically 
arranged  ;  a  strange  subdued  sound  of  many  voices  ;  a 
murmuring  as  of  the  wind  whispering  in  the  trees,  mak- 
ing music  with  the  leaves. 

Here  is  where  a  great  city  is  doing  much  of  its  busi- 
ness. 

What  tales  of  love  have  been  whispered  through  this 
room  ;  what  of  future  happiness  !  What  meetings  have 
been  arranged  through  this  room  ;  what  tender  mes- 
sages ;  what  grim  messages  ;  what  hurried  calls  !  What 
of  natural  ;  what  of  supernatural  ;  what  of  life,  of  death 
— what  has  it  not  heard,  this  murmuring  room  ?  What 
its  secrets  ! 

But  its  voice  is  close,  as  close  as  the  grave. 

Tell  me  some  of  your  hidden  mysteries.  They  would 
make  sudden  proof  that  truth  is  stranger  than  fiction. 

You  refuse  ! 

Perhaps  well  so.  You  carry  the  great  unknown  of 
Toronto  in  these  wires  in  these  receivers,  in  the  coils 
upon  coils  of  wire,  in  the  great  jars  in  the  basement  be- 
low. 

And  you — Electricity — you,  the  all-powerful  genius, 
who  presides  over  it  all  ;  you  who,  yet  invisible,  work 
as  I  watch  ;  you  even  now  are  quietly  and  mysteriouslj- 
bringing  thousands  together  in  a  twinkling.  ^'ou  hear 
a  number  called,  and  laugh  at  space.  Will  vou  tell 
your  secret  ? 

You,  too,  refuse  ! 

Before  me  are  the  long-distance  girls.     I  bend  over  ; 
one  is  whispering  : 
"  Hello,  Chicago  !  " 

And  Chicago  whispers  back  :  "  Hello,  Toronto  !  " 
Thus  a  modern  miracle  is  performed. 
A  husband  in  Montreal  is  telling  his  wife  in  Bloor 
street  : 

"  I'll  be  home  on  Saturday  morning. "  And  she  sends 
him  a  kiss  in  a  jeff.     He  receives  it  in  the  ear. 

Another  miracle.  And  yet  the  world  takes  it  all  as  a 
matter  of  course. 

Little  red  lights  flit  above  the  girls,  sometimes  glow- 
ing like  fireflies,  then  again  dying  into  darkness.  The 
guide  explains  that  when  a  girl  leaves  a  call  unanswered 
the  light  burns,  but  when  her  connections  are  made  the 
light  dies  out. 

"  Hello  !  " 

"  Number?" 

"  Busy  !  " 

"  Yes,  it  is  busy." 

"  Oh  !  you  did  not  ring." 

"  No,  you  didn't  call  me." 

"  Don't  ring  so  hard.     I  heard  you." 

"  Drop  5  cents  in  and  push  the  button." 

And  so  it  ran  in  ceaseless  rhythm. 

The  enquiry  office  consisted  of  two  wise  looking  girls, 
whom  the  public  of  Toronto  daily  deluge  with  questions, 


w  ho  carry  thousands  of  facts,  figures,  and  numbers  in 
their  heads,  on  their  fingers'  end  ;  who  are  the  Solomons, 
the  Daniel  Websters,  of  the  room  and  their  world. 

We  went  down  to  No.  1000,  the  "trouble  department." 
As  I  went  in  a  man  said  : 

"  Who  are  you  ?  " 

I  started  to  tell  him,  but  he  was  talking  to  a  fellow  in 
the  West  End,  who  was  registering  a  kick. 

Toronto's  Central  Telephone  Office  is  a  great  sight  in 
a  busy  hour. 

Charlie  Churner,  in  The  Star. 


METHOD  OF  RAISING  AND  REPAIRING 
A  CABLE. 

Some  time  ago  the  Great  Northwestern  Telegraph 
Company's  cable  between  Kingston  and  Wolfe  Island 
failed.  Recently  Mr.  A.  B.  Smith,  superintendent 
of  construction,  undertook  to  raise  the  cable  for  the 
purpose  of  locating  the  defect.  This  cable  was  laid 
about  35  years  ago.  It  is  steel  armoured  and  is  about 
9,000  feet  in  length.  Owing  to  its  stiflFness,  the  usual 
method  of  raising  and  coiling  on  the  deck  of  a  steamer 
could  not  be  followed.  The  plan  adoped  was  to  raise 
the  end  of  the  cable  at  Kingston  and  fasten  it  securely 
on  shore.  Then  the  raised  portion  was  thrown  across 
the  bow,  along  the  side  of  the  deck,  and  over  the  stern 
of  a  wrecking  tug,  the  bow  of  which  faced  the  shore. 
The  tug  was  then  slowly  backed  up  along  the  route  of  the 
cable,  the  cable  being  thus  gradually  raised  and  care- 
fully examined  along  its  entire  length.  .About  midway 
the  cable  was  cut  and  the  remaining  portion  tested,  but 
williout  locating  the  defect.  The  portions  were  spliced 
together  again,  and  about  i,ocx5  feet  from  the  opposite 
shore  the  cable  was  again  cut  and  tested,  but  the  defect 
could  not  be  located.  It  was  afterwards  discovered, 
however,  in  the  portion  of  the  cable  lying  in  a  trench  on 
the  land.  it  was  found  that  the  cable  had  been  flatten- 
ed and  the  insulation  badly  damaged.  This  has  now 
been  repaired,  and  the  cable  will  be  again  available  for 
use  when  required  as  a  part  of  the  system  of  communi- 
cation between  Canada  and  New  York  state. 

i        THE  BELL  TELEPHONE  COMPANY. 

Some  interesting  particulars  of  the  growth  of  the 
Bell  Telephone  Company's  system  in  Canada  are  con- 
tained in  the  annual  report  presented  at  the  annual 
meeting  held  in  Montreal  on  February  28th,  at  which  the 
president  of  the  company,  Mr.  C.  F.  Sise,  presided. 
The  company  owns  and  operates  343  exchanges  and 
494  agencies.  The  total  ninnber  of  instruments  now 
earning  rental  is  38,360.  There  were  added  during  the 
year  3,437  subscribers.  Mr.  Sise,  in  referring  to  the 
pubic's  use  of  the  telephone,  said  that  from  carefully 
prepared  reports  covering  all  parts  of  the  Dominion  it 
was  found  that  each  instrument  was  used  on  an  average 
of  nine  times  each  day.  The  average  period  elapsing 
between  the  time  the  subscriber  rang  the  central  until 
he  had  the  desired  communication  was  eleven  seconds. 

The  long  distance  lines  now  owned  and  operated  by 
the  company  comprise  2 1 ,350  miles  of  wire  on  6,525 
miles  of  poles  ;  2,430  miles  of  wire  were  added  to  the 
system  during  last  year.  The  receipts  for  the  year 
were  $1,614,262.88  ;  expenditures,  $1,229,977.56, 
leaving  net  revenue  $384,285.32.  from  which  $371,304.- 
99  was  paid  in  dividends.  The  balance.  $12,080.33, 
added  to  the  balance  from  1899  of  $190,1^3.38,  totals 
$203,103.71.    Of  this  $32,898.64  was  carried  to  in- 
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surance  reserve,  making  it  $100,000.  There  was 
carried  to  conting-ent  account  $46,  i  iq.  20,  and  written 
off  plant  and  patents  $50,000,  leaving-  $74,085.87  car- 
ried forward  to  1901  ;  $190,000  of  5  per  cent,  bonds 
were  sold  during-  the  year,  the  net  premium  on  which 
was  $18,775,  ^'""^  shares  of  stock  were  also  sold  at 
a  net  premium  of  $35,105.80.  These  premiums,  aggre- 
gating- $53,880,  have  been  carried  to  contingent  ac- 
count, which  with  the  addition  from  revenues  now 
amounts  to  $900,000.  During  the  year  the  plant  and 
patent  account  was  increased  by  $858,578.94,  and,  less 
$50,000  written  off,  it  now  stands  at  $6,053,015.27. 
The  entire  capital  stock  having  now  been  issued,  and 
funds  for  construction  being  required,  the  shareholders 
at  a  special  meeting  held  December  5,  1900,  authorized 
application  to  parliament  tor  power  to  increase  the 
capital  from  $5,000,000  to  $10,000,000,  and  the  petition 
will  be  presented  in  due  course.  At  the  same  meeting 
the  directors  were  anthorized  to  issue  $2,550,000  of 
bonds. 

METHOD  OF  PRESERVING  POLES. 

In  setting  telegraph  and  teleplione  poles  the  eartii 
should  be  removed  a  few  inches  from  the  poles  and  at  a 
depth  of  two  or  three  inches,  and  this  hole  should  then 
be  filled  with  tar  oil,  so  that  the  pole  is  tarred  just  above 
and  below  the  ground.  After  this  is  done  the  earth 
should  be  placed  back.  In  some  localities  the  Bell 
Telephone  and  Western  Union  companies,  using  large 
round  poles,  dig  narrow  channels  from  two  to  three  feet 
deep  around  the  poles  and  fill  the  channels  with  rock 
salt  for  surface  preservation. 


TELEPHONY  IN  GREAT  BRITAIN. 

The  National  Telephone  Company,  profiting  by  the 
experience  of  the  telephone  system  in  America,  particu- 
larly in  San  Francisco,  intends  to  extend  its  operations 
in  Great  Britain  in  a  way  that  will  bring  the  benefits  of 
telephone  communication  within  the  reach  of  a  much 
wider  circle  than  at  present.  The  company  is  prepared 
to  fit  up  and  maintain  telephonic  instruments  on  sub- 
scribers' premises  on  the  party-line  system.  The  cost 
of  service  is  collected  at  the  time  by  an  ingenious 
arrangement  on  the  penny-in-the-slot  system,  hence 
there  is  no  accoimt  to  meet  monthly  or  quarterly,  as 
the  case  may  be,  and  all  liability  is  confined  to  the 
following  rates  :  Two  dollars  and  50  cents  a  month 
for  each  subscriber  on  a  two-party  line,  $2  on  a  four- 
party  line,  and  $1.25  on  an  eight-party  arrangement. 
Under  this  last  head  the  total  cost  works  out  at  $15 
per  annuni. 

Owing  to  the  many  complaints  made  by  subscribers 
of  the  delays  in  getting  connection  with  places  in  the 
country,  the  National  Telephone  Company  has  com- 
municated with  the  postofiice  in  hope  of  remedy.  The 
response,  however,  is  to  the  effect  that  a  minimum  of 
20  minutes  must  always  elapse  before  any  reply  can  be 
made  as  to  when  a  call  for  a  telephone  district  outside 
the  metrtipolis  will  be  answered.  It  is  believed  that  an 
insufficiency  of  trunk  lines  and  a  lack  of  employees  are 
responsible  for  this  new  and  vexatious  regulation, 
which  is  certainly  not  a  hopeful  augury  for  the  coming 
postoflice  telephone  s\st(.in. 


The  shai-i'hukh'i-s  of  the  Sackville  Klectrii-  I.i.tjhl  t'oinpanv,  of 
Sackville,  N.  H.,  have  docicled  to  enlarg-e  the  |)laiU.  A  hnck 
building  will  be  erected,  and  a  new  boiler  and  engine  installed. 


PERSONAL. 

Mr.  Walter  White,  --on  of  Hon.  A.  J.  White,  of  Halifax,  N.  S., 
lias  been  appointed  mana_y;-er  of  the  Sydney  Electric  Lit;ht  Com- 
pany, of  Sydney,  C.  B. 

Richard  Shopland,  late  in  the  employ  of  the  London  Electric 
Company-,  has  accepted  tlie  position  of  chief  eng-ineer  of  the 
Sandwich,  Windsor  &  Amherstburg-  Street  Railway. 

Mr.  James  Milne,  who  has  been  in  Chicago  for  some  time  in 
connection  with  the  management  of  the  Jones  LInderfeed  Stoker 
Company,  has  returned  to  Toronto  and  will  assume  the  manage 
ment  of  the  Canadian  business  of  that  company. 

Mr.  Thos.  Proctor,  late  city  electi  ician  at  Fort  William,  Ont., 
was  a  recent  visitor  to  the  office  of  The  Electrical  News. 
After  an  experience  of  twelve  months  as  a  civic  employee,  Mr. 
Proctor  decided  to  give  somebody  else  a  chance,  and  ha--  now 
gone  to  fill  a  position  in  Vancouver,  B.  C. 

Mr.  F.  I^.  Wanklyn,  m;inager  of  the  Montre;d  Street  Railwav, 
has  returned  from  Jamaica,  where,  as  chairman  of  the  boaril  of 
construction  of  the  West  India  Electric  Company,  he  made  an 
inspection  of  the  company's  property.  Mi-.  Wanklyn  states  that 
twenty  three  miles  of  the  road  are  in  operation,  and  he  found  the 
system  in  excellent  condition. 

Mr.  W.  T.  Bonner,  who  for  some  vears  has  been  general  man- 
ager in  Canada  for  Babcock  &  Wilcox  Compaiu',  of  London,  Eng- 
land, has  severed  his  connection  with  that  company-,  to  engage  in 
business  for  himself.  During  Mr.  Bonnei'  s  re^-ime  the  business 
of  Babcock  &  W^ilcox  in  Canada  grew  from  a  very  small  beginning 
to  large  proportions.  We  wish  him  continued  success  in  his 
new  field. 

Mr.  Harold  Eraser,  C.E.,  son  of  the  late  Hon.  C.E.  Eraser,  h.as 
been  selected  to  manage  the  electric  lii<ht  and  g;is  pkints  recent- 
ly taken  over  by  the  corporation  of  Brockville,  Onl.  Mi-.  Eraser 
g-raduated  from  McGill  College  as  an  electrical  and  ci\  il  engineer, 
and  was  entered  for  a  post  graduate  course  when  he  enlisted  in 
the  first  contingent  for  St-)uth  Africa.  He  spent  a  short  time  in 
a  large  manufactory  of  electrical  apparatus  in  Plattsliurt;-. 

Mr.  O.  P.  St.  John,  inspector  of  the  Boiler  Inspection  &  Insur- 
ance Co.,  of  Toronto,  recently  met  with  a  serious  accident  at  the 
power  house  of  the  London  Electric  Company,  London,  Ont.  Mr. 
St.  John  had  inspected  one  of  the  new  water  tube  boilers,  and 
was  getting  out  of  the  boiler  when  he  accitlentallv  fell  to  the  floor, 
a  distance  of  about  twelve  feet,  striking  his  head  on  llie  i  ousjIi 
edge  of  the  brick  work,  iiiflictinj^;  a  scalp  wound  whit'h  rei|uii  ed 
twenty  stitches,  ami  breaking;-  ribs.  i'"or  a  tinu-  his  condition 
was  considered  critit'al,  but  we  are  plcascil  to  learn  that  he  is  now 
on  the  road  to  reco\ery'. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 
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TRADE  NOTES. 

A  very  attractive  calendar  has  been  issued  by  the  Syracuse 
Smelting^  Works,  of  Montreal.  In  the  centre  are  a  couple  of  lady 
cyclists  mounted  on  a  tandem  machine  coming  down  a  mountain 
side  on  a  bar  of  the  company's  babbit  metal.  Below  are  the 
words,  "Let  'em  slide — it  is  frictionless." 

Mr.  Robert  Watt,  who  has  been  the  travelling-  representative 
in  northern  Ontario  for  the  Waterous  Engine  Works  Company, 
of  Brantford,  has  been  appointed  the  company's  Toronto  agent. 

The  Crows  Nest  Pass  Coal  Company  have  ordered  from  the 
Robb  Engineering  Company,  of  Amherst,  N.  S.,a25o  horse-power 
engine  for  their  mine  at  Fernie,  B.  C.  This  is  the  second  engine  of 
this  size  supplied  them  within  a  few  months. 

Nearly  fifty  representatives  of  the  International  Correspondence 
Schools  visited  Scranton,  Pa.,  early  in  February  and  were  enter- 
tained by  the  schools.  Among  them  were  men  from  Portland, 
Me.,  to  Winnipeg,  Manitoba.  The  schools  have  300,000  students 
residing  in  all  parts  of  the  world,  and  as  instruction  is  carried  on 
by  mail  a  large  staff  of  instructors  and  correspondents  is  required 
at  the  home  office.  A  day  was  spent  by  the  visitors  inspecting  the 
school  buildings,  which  are  among  the  largest  and  finest  in  Scran- 
ton. Several  meetings  were  held  and  addresses  made  by  Mr.  T. 
J.  Foster,  president  of  the  schools,  and  by  a  number  of  the 
principals.  In  the  evening  a  banquet  was  given  at  the  Hotej 
Jermyn.  Almost  every  visitor  brought  a  letter  from  a  student  with 
whom  he  was  personally  acquainted,  and  the  reading  of  these 
letters  telling  of  better  positions,  larger  salaries  and  other  benefits 
secured  by  students  as  a  result  of  their  studies,  was  a  glowing 
tribute  to  the  successful  methods  of  the  schools. 


TECHNICAL  EDUCATION  BY  MAIL. 

Ambitious  men  who  desire  to  obtain  better  positions  and  higher 
wages  should  carefully  investigate  the  free  scholarship  offer  made 
in  another  column  by  the  American  School  of  Correspondence, 
Boston,  Mass.  This  well-known  school,  situatedat  a  recognized 
industrial  and  educational  center,  has  among  its  instructors  men 
who  are  regular  teachers  in  several  of  the  great  technical  schools 
of  Boston,  and  has  unusual  advantages  for  teaching  the  theory  of 
trades  and  engineering  professions.  Their  free  scholarship  for 
engineering  and  mechanical  drawing  is  a  feature  which  should 
attract  attention.  Without  leaving  home  or  losing  time  from  his 
regular  work,  ihe  student  pursues  a  thorough  course  of  study 
Imder  the  direction  of  able  instructors.  Papers  guiding  him  in  his 
work  are  prepared  and  delivered  to  him.  These  papers,  free 
from  the  technicality  that  usually  encumbers  text-books,  are  clear 
and  concise  in  language  and  much  superior  to  the  ordinarj-  text- 
books on  the  subjects  on  which  they  treat.  Besides  this,  special 
information  concerning  any  difficulties  which  ma}'  arise  in  their 
course  is  furnished  to  the  students.  Altogether,  the  course  of 
study  outlined  is  exceedingly  attractive,  and  long  experience  has 
shown  that  no  other  method  so  fully  meets  the  requirements  for 
men  who  have  but  little  time  for  study  as  that  of  teaching  by  mail. 
Notice  the  school's  advertisement  on  another  page. 


The  fifty-fourth  annual  meeting  of  the  Montreal  Telegiaph 
Company  was  held  in  Montreal  recently.  A  very  satisfactory  state- 
ment was  presented.  Mr.  Andrew  Allen  was  elected  president, 
and  Mr.  Hugh  A.  Allen  vice-president. 


AN  OMISSION. 

Through  an  oversight,  the  name  of  the  writer  of  the  letter  in 
our  Februarv  number  under  the  caption  of  "  One  of  the  First 
Automobiles,  "  was  omitted.  The  name  of  Charles  Baillairge,  the 
well  known  architect  and  civil  engineer,  of  Quebec,  should  have 
been  attached  thereto.  The  full  measure  of  credit  is  due  the 
inventor  of  what  was  at  that  time  considered  a  most  novel  and 
interesting  piece  of  mechanism. 


SPARKS. 

William  Sleeth,  engineer  at  the  Rossin  House,  Toronto,  is 
nursing  a  broken  arm,  the  result  of  a  fall  at  the  comer  of  King 
and  Simcoe  streets. 

The  Laval  Electric  &  Power  Company  has  been  incorporated, 
with  a  capital  of  $roo,ooo.  W.  H.  Garth,  Eugene  S.  Manny, 
and  others  of  Montreal,  are  the  applicants. 

,  Alex.  McFarlane,  a  locomotive  engineer,  son  of  James  Mc- 
Farlane,  engineer  of  the  Hamilton  waterworks  pumping  house, 
was  accidentally  killed  in  the  Chicago  and  Erie  railway  vards  at 
Chicago  by  being  struck  by  an  engine. 

The  Citizens  Light  &  Power  Company,  of  Montreal,  held  their 
annual  meeting  recently,  at  which  a  dividend  of  5  per  cent,  jx^r 
annum  was  declared.  Officers  were  elected  as  follows  :  President 
W.  McLea  Walbank  ;  vice-president,  J.  H.  Burland  :  secretary, 
Robert  Whyte. 

The  city  council  of  Halifax,  N.  S.,  have  decided  to  establish  a 
municipal  electric  plant,  to  supply  municipal  and  commercial  light- 
ing, and  thus  to  enter  into  active  competition  with  the  Halifax 
Electric  Tramway  Company.  The  estimated  cost  of  a  suitable 
plant  is  $100,000.     A  site  has  been  selected  for  the  power  house. 

Mr.  A.  H.  Bruce,  C.  E.,  is  making  surxeys  of  the  Chats  water 
power  at  Fitzroy  Harbor,  Ont.  Among  the  streams  which  add 
materially  to  the  Chats  power  are  the  Carp  river,  the  Bonnechere 
river,  and  three  or  four  othes  streams  running  east  into  the  harbv^r. 
Mr.  Louis  Simpson,  late  of  X'alleyfield,  Que.,  is  one  of  the  parlies 
interested  in  this  proposed  development. 

A  new  rotar\-  snow  plow  was  put  in  operation  this  winter  on  the 
Montreal  Street  Railway  system.  It  is  built  like  an  ordinary 
freight  car,  but  is  not  more  than  twenty  feet  in  length.  A  steel 
hood  is  attached  to  the  front  of  the  car,  and  in  this  revolve  two 
electric  fans  which  throw  the  snow  to  either  side  of  the  track  or 
to  one  side  only,  at  the  pleasure  of  the  o]>erator. 

We  are  told  that  Prof.  V.  F.  Emerson,  of  Ottawa,  has  invented 
an  incandescent  oil  lamp  for  which  wonderful  results  are  clainietl. 
such  as  the  operation  of  a  lamp  of  60c  candle  power  at  a  cost  of 
one-tenth  of  a  cent  an  hour.  The  light  is  generated  entirely  from 
coal  oil,  and  it  is  claimed  that  the  expense  of  oj>erating  the  new 
light  will  not  exceed  the  cost  of  an  ordinary  carbon  in  an  arc 
electric  lamp. 

Judge  Brown,  of  the  Cnited  States  Circuit  Court,  has  decided 
against  the  American  Bell  Telephone  Company  in  the  famous 
Berliner  patent  case.  The  suits  were  the  Bell  Telephone  Company 
against  the  National  Telephone  Manufacturing  Comjmny  and 
others,  and  same  against  the  Century  Telephone  Comjviny,  brought 
to  restrain  respondents  from  selling,  using  or  making  telephones 
or  teleponic  apparatus  with  the  microphone  attachment,  and  to 
ai  oount  to  the  Bell  Telephone  Company  for  past  use.  manufacture 
.uul  sales,  upon  the  grovmd  of  an  infringoniont  of  patent. 
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Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  GOIHPOUND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and  I  will  quote  you  prices  on  Chemicals  which  are  certain  to  clean 

your  boilers  and  keep  litem  clean. 
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TME  CANADIAN  ELECTRICAL  NEWS 


SPARKS. 

Mr.  J.  W.  Marr  is  ayain  on  the  road  for 
The  Steam  Specialty  Company,  of  Toronto. 

Managers  of  electric  lighting  companies 
should  be  on  the  lookout  for  a  couple  of 
young  men  who  recently  threatened  to 
make  trouble  between  the  manager  of  the 
Toronto  Electric  Co.  and  his  customers 
because  he  refused  to  purchase  from  them, 
at  the  price  of  $900,  a  meter  tester  worth 
about  $500.  The  sj-stem  of  inspection  es- 
tablished and  operated  by  the  Dominion 
Government  is  the  proper  court  of  appeal 
for  both  electric  lighting  companies  and 
their  customers. 

The  Brandon  Electric  Light  Compan}-, 
of  Brandon,  Man.,  are  building  a  new 
transmission  plant,  which  they,  expect  to 
have  in  operation  about  July  next.  The 
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FEATURES  worth  remembering 

Hiqh  Speed.  Close  Regulation, 
Great  Cipacity  High  Efficien- 
cy,   Perfect    Cylindei  Gate, 
ateady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lai  liine  Rapids     llydraulic&  I^and 
Co.,   Montreal,   Que.,   12,000  h.p.; 
Chambly  Manufacturing  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Koolenay  ''ower  &  Light  Co.,  Ross- 
land,    B.C.,   3,000  h.p.;  Dolgeville 
lilectric  Light  &  Power  Co.,  Dolge- 
ville, N.Y.;  Honk  Falls  Power  Co., 
I'^llenvillc,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Mechan 
icsville,    N.  Y.;    Quebec  Railway 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

COKKKSPOXnENCE  SOLICITED 


THE- 


Stilwell-Bierce  & 


78  Lehman  Street, 
DAYTON,  OHIO,  U.S.A. 


power  house  will  be  located  on  the  Little 
Saskatchewan  river  about  nine  miles  from 
Brandon,  where  they  are  constructing  a 
heavy  timber  and  stone  dam.  This  dam 
will  give  from  twelve  to  hfteen  feet  head 
and  will  create  a  reservoir  ol  considerable 
capacity.  The  water  wheel  plant,  con- 
sisting of  two  54  inch  vertical  cylinder  gate 
"New  American"  wheels,  is  being  built  by 
the  William  Kennedy  &  Sons  Company,  of 


Owen  Sound.  The  electrical  plant  at  the 
outset  will  consist  of  a  300  k.  w.  revolving 
field  three-phase  generator  at  the  water 
power  station,  and  a  250  k.  w.  synchron- 
ous motor  to  operate  the  plant  now  being 
run  by  steam,  and  will  be  supplied  by  the 
Canadian  General  Electric  Company. 
There  seems  to  be  a  promising  future  for 
this  company,  of  which  Mr.  G.  A.  Patter- 
son is  manager  director. 


Steam  Packings 


Piston  Packing 
Lubricating  Oils  I  Greases 
Leather  and  Rubber  Belts 

Magnolia  Metal 
Best  Anti-friction 

Metal  in  World 

The  .. 

William  C.  Wilson  Co. 

Limited 
24  Front  St.  East 

TORONTO,       -  ONT. 
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Technical  Education 
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.\n  f  vccllfiit  oin.iti  tiiiiitv 
t'H  iirivati-  iiistrurtinn  in 
Matli'-inatics,  Mechanical 
I  >ra  wiiiu  or  the  scienct'S, 
umi'T  tlic  (lirertion  of  com- 
IM'teiit  instructors. 
.\]>p/ir(t/i(in  bliuik  oit  rerjuest. 

American  School  of 
Correspondence 

(  Chart fvi  il  by  the  ('•niiiiion- 
ireaKh  •</  .]f-/ss'i<-husftfs), 

Boston,  Mass.,  V.  S,  A 


TEACHING  OVER 
280,000  STUDENTS 


By  Mail 


The  Interna- 
tional Corres- 
pondence 
Schools,  Scran- 
ton,  Pa.,  has  stu- 
dents  in  every 
civilized  country. 
Write  for ourcir- 
cular  entitled 
Sniaried 
Positions  for 
lieariier.s 

Mechanical,  Electri- 
cal, steam  and  Civil 
EnKineerlni;;  Archi- 
tecture; Urawlog; 
Chemititrj;  Teleg- 
rapSiy;  Teaehlofr;  Stenography;  Book-keeping;  EngliHh 
BrauchcH.    When  wriliug  state  subject  in  which  interested. 
International  Corre»tpondence  Kchools. 
Itoxl004,  8crnnton,  l»a. 
Kst.ihlishod  I8>ll.  I'!i|iital  Sl.jllO.OflO 


WHAT  is  your  Motive 
Power  to  be  in  your 
New  Plant,  Water  or 
Steam  ? 


If  water  power,  why  not  send  for  a  copy  of  our  Bulletin  No.  200 
describinj^  our 

CROCKER  B  TURBINE 

We  will  submit  an  estimate  on  the  equipment  necessary  if  you 
will  supply  us  with  data. 

Should  you  require  steam  power  retnember  that  we  build 

CORLISS  STEAM  ENGINES 

Simple,  Compound,  or  Compound  Condensing,  and  supply  Conden- 
sers, Heaters,  Feed  Pumps,  Boilers,  Stacks,  etc.,  and  are  prepared 
to  contract  for  complete  installations. 
Your  correspondence  is  invited. 

Jervckes  MoLchirve  Co. 

32  Lansdowne  Street  -  --  SHERBROOKE,  QUE. 
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SPARKS. 

It  is  said  that  United  States  capitalists  are  negotiating-  for  the 
purchase  of  the  Brantford  street  railway. 

Mr.  Alex.  Dobson,  of  Beaverton,  Ont.,  has  made  application 
for  permission  to  build  an  electric  railway  from  his  peat  works  to 
the  G.  T.  R.  station  at  Beaverton. 

A  by-law  has  been  carried  by  the  ratepayers  of  Paris,  Ont.,  to 
purchase  the  electric  light  plant  at  present  owned  and  operated  by 
Mr.  W.  H.  Meldrum.    The  price  to  be  paid  is  $15,000. 

An  arbitration  is  about  to  be  commenced  in  the  city  of  Kingston, 
Ont.,  to  ascertain  the  value  of  the  electric  plant  of  the  Kingston 
Light,  Heat  &  Power  Company,  it  being  the  intention  of  the  city 
council  to  take  over  the  plant  and  operate  it  under  municipal 
control. 

The  street  lighting  difficulty  at  Aurora,  Ont.,  has  reached  a 
final  settlement  by  the  council  arranging  for  a  continuance  of  the 
electric  light  for  a  period  of  five  years.  The  Kitson  Carbon  Com- 
pany tendered,  but  the  sentiment  of  the  ratepayers  was  strongly 
in  favor  oi  electric  light. 

The  initial  use  of  electricity  at  Shawinigan  Falls,  Que.,  was 
made  early  in  February.  An  electrical  installation  for  10,000 
horse  power  is  being  set  up.    The  hydraulic  development  com- 


pleted is  75,000  horse  power,  which  is  claimed  to  be  25,000  more 
than  has  yet  been  developed  at  Niagara  Fails. 

Mr.  J.  P.  Kane,  chief  instructor  of  the  Metropolitan  Street  Rail- 
way Company,  Xew  York,  became  a  student  of  the  International 
Correspondence  Schools,  Scranton,  Pa.,  over  two  years  ago.  He 
says  that  the  instruction  has  been  invaluable  to  him  in  his  work, 
and  that  man\-  employees  of  the  same  company  who  have  enrolled 
in  the  schools  have  been  greatly  benefitted  by  their  studies. 

Negotiations  are  said  to  be  under  way  for  the  consolidation  of 
the  electric  power  -xnd  lighting  plants  at  St.  Catharines,  Ont. 
Recently  Mr.  John  Knox,  who  claims  to  be  the  representative  of 
the  Lincoln  Light  and  Power  Company,  a  newly  organized  con- 
cern, purchased  William  Cook's  electric  power  and  lighting  plant, 
and  it  has  been  hinted  that  the  control  of  the  St.  Catharines  Elec- 
tric Light  Company  is  hoped  for. 

The  Montreal  Street  Railway  Company  expect  to  have  ready 
by  the  end  of  May  twenty-five  new  double  truck  open  cars,  with 
thirteen  seats,  giving  seating  capacity  for  sixty-five  people.  Be- 
sides the  500c  horse  power  from  Chambly,  the  Street  Railway 
Company  have  placed  orders  for  two  new  steam  units  of  1,500 
horse  power  each.  One  of  these  is  being  made  in  Montreal  by 
the  Laurie  Engine  Company,  and  the  other  in  Philadelphia. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
mak^s  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made,  their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149- 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(wiiH  DOLiii  K.  con.  fil.^ment) 

Canadian  Patent  applied  for.  Any  Base, 
Candle  Power,  or  Efficiency.  Sample  orders 
solicited  and  the  m  st  thorough  test  invited. 
Every  I^amp  tested  and  warranted.  Packed  1 
dozen  in  a  bov,  240  Lamps  in  a  case. 

MAN'l  l-  ACTl  KEI'    '  \ 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Orose,  Montrrnl 

Sole  Selling  .-Xgent . 


CANADA 


MANUFACTURERS  OF  : 

Brown  High  Speed,  Gipder  Frame  Slide  Valve 
and  Marine  Engines,  Gas  and  Gasoline  Engines, 
Impulse  and  Overshot  Water  Wheels 


MANUFACTURERS  OF: 

Boilers.  Steam  and  Power  Pumps.  Steam. 
Hand  Power  and  Electric  Cranes 
Shafting.  Pulleys-  Etc. 


Rogers  Patent  Shaking  and  Dumping  Grate  Bars. 


The  Smart-Eby  Machine  Co.,  Limited,  189  Barton  St,  E.,  Hamilton,  Ont. 


Western  Office  :   419  Hastings  Street,  V.\NOOt'VKR,  B.  C. 
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iCANADIAN  CONTRACT  pORDl 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


An'  it  s  BELTS,  BELTS.  BELTS.— R.  Kifi.ing. 

F.  E.  DIXON  A  CO. 

0£Lk  Tanned. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

4££iil^  S.  E.  NORRIS  &  CO.       30  Wellington  Street  East,  TORONTO,  ONT 


LONDON     -  ENGLAND 

Established  1775. 
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WESTON  ^[[Clilll  INSlMi  GO. 

114-120  Wi.'liam  Street,  NEWARK,  N.J.,  U.S.A. 

Berlin:  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 
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ESTON  STANDARD  PORTABLE 
Direct-Reading 


VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAM METERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  ST.-^NDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 
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By 

William 
Thompson 


J  70  Pages 
Dlustrated 


In  Strong  Cloth  Binding 

Send  fot  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO 

of  TORONTO,  Limited 

TORONTO      -  CANADA 
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IN 
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GUARANTEED 

BEAUDRY  &  BROWN 

Civil  Engineers  and  Land  Surveyers 
I07  ST.  James  St.,  Montreai 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Rewind  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS.  Manager, 
617-619  Lagauehetiere  St.  -  MONTREAL 


OUR 


A,  E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 

TTry  a.  Case 

MUNDERLOH  &  CO.  I 


6X  St.  Sulpice  Sti:*eet 


MONTREAL 


Our  Oak  Leather  is  Tanned  and  Curried  in  the 
''good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  ''EXTRA" 
"brand. 


THE  J.  C.  McLaren  belting  go. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 
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The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

fik  LONDON         -  CANADA 


« -  ^  "Perfection"  Type  Engine  Generator 

Manufactured  in  any  size,  or  voltage  with  any  standard  enpne. 

inrect  lonnected  nVW  AUnC  'OJ^  '^o'stfii  "f-'Shting  j.  Slow  Speed,  UflTflR^ 
aud  Bated  .  .  •  UlllAmUo  Plants  a  Specially.        T     Bigh  Efficiency  ITtU  I  UnO 

Switclies,  Switchboards  and  Commutators  .Always  in  Stock. 

Spare  ArmatiM-cs  ;  Armatures  rewound — ^.-inx  '^pc. 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  YorR  Stm-eet,  Loiidlon 

AGENCIES:    WinnipetJ;,  Vancouver,  Halifax. 

Toronto,  Montreal,  Klnprston. 
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The  Urvited  Electric  Co*y»  Limited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturina^  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 

''■^,Sa«.».^..,m,«..,.  154  King  St.  West.  T».-r.»f»^  r.^  r> 

DID  YOU  HEAR  THE  THUNDER? 

Where  there  is  thunder  there  is  Hghtning. 

Every  Electric  Plant  should  be  supplied  with  Lightning  Arresters 
which  will  PROTECT  the  station  apparatus  from  injury. 


NOW  is  the  time  to  do  it. 


WVite  for  Bulletin  No.  4. 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrii  al  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Pians,  Advice  upon  St^am  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


F.  N.  Phillips.  President. 


Geo.  H.  Olney  zr.d,  5ecretar>--T  rea.-urer. 


CONSULTING 

ELECTRICAL 

ENGIN  EER 

Valuating-.    Testing'.  Reconstructing^. 

127  Kino  St.  E.,  HftMILTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

E-^timates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q,, 

and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

HTDRAULIC  and  HILL  ENGIDEERS 


Water  Power  Developtoent,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supervised  by  an  Engi- 
neer experienced  in  that  special  branch  .... 

Imperial  Building,  MONTREAL 


C.  E.  SUEDBICK 

Manufacturer  of—  SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's  Patents  in  Canada. 

Patronize  Home  Industries. 
*|  All  I  ask  is  a  trial  tJ- 

The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO. 

MANUFACTURER.S  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-flRMS, 


WRITE  FOR  PARTICULARS. 


Sole  Makers  of  the  . 


mm\  BH  mil 
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Incandescent  and  Flexible  Cords 


Amerieanite.  Magnet.  Office  and 
Annunciator  Wires 
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U.  S.  Factory :    AMERICAN  Electrical  Works,  Providence,  R.  I. 
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Macallen 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


Insulating 
Joints 


Distributing  .Agents 
for  Canada  .  .  . 


FEN&TERLR  &  RUHE 

Importers  of  Glass  and  Porcelain  tor  Electnc  ud 
Gas«  Trade 

68  Yonge  St.,  TORONTO.  ONT. 

U.S.  A.:  47  Murray  StreM,  NEW  YORK. 
Germany  :  T23  Riitcrsirassc.  BERLIN. 


Robb-Armstrong  Engines  at  Regia,  Cuba, 


blilt  by 


RobI)  Engineering  Co.,  Limited, 

AMHERST,  N.  S. 

^  William  McKay,  19  McKenzie  Crescent,  Toronto. 
)  Watson  Jack  &  Co.,  7  St.  Helen  St.,  Montreal. 


AGENTS 


April,  1901 


THE  CANADIAN  ELECTPICAL  NEWS 


1. 


SPARKS. 

The  electric  plant  of  James  A.  Spence,  of  Coibcrne,  Ont.,  has 
been  sold  to  P.  Coyne. 

The  Goldie  &  McCuIloch  Company,  of  Gait,  Ont.,  are  building 
an  addition  to  their  works. 

Another  by-law  may  be  submitted  to  the  ratepayers  of  Parry 
Sound,  Ont.,  to  provide  funds  for  the  acquisition  of  the  electric 
light  plant. 

Mr.  John  H.  Jewell,  of  Toronto,  has  organized  the  Port  Dover 
Improvement  Company,  to  establish  a  summer  resort  at  Port 
Dover,  Ont.,  and  to  build  an  electric  railway  from  Brantford  and 
Waterford  to  that  place. 


Guelph,    -  Ontario. 


L)IMIT&D 


Manufacturers  of... 

WALKER'S  ELECTRIC  BOILER  COMPOUND 

and  Sole  Agents  for  Canada  of  the  Brooks  Oil  Company,  Cleveland 

We  have  made  a  special  and  scientific  study  of  the  waters  ard 
conditions  existing  in  the  different  localities  in  Ontario,  and  can 
cope  with  conditions  exi-^ting  anywhere.  We  don't  care  how  hard 
or  troublesome  your  scale  is,  we  can  clean  your  boilers  without 
injury  to  boi'er,  packings  or  connections.  BROOK'S  OILS  are 
perfect  lubricants— give  them  a  trial.    Note  the  address — 

The  Electric  Boiler  Compound  Co,,  Limited.  Guelph,  Ont. 


Mccormick  turbine 

FEATURES  WORTH  CONSIDERATION : 

Great  Capacity,  High  Speed,  Unequalled  Efficiency, 
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PERSONAL. 

It  is  learned  that  Mr.  C.  A.  Chant,  M.A.,  lecturer  in  physics  at 
Toronto  University,  who  is  at  present  taking  a  post  graduate  course 
at  Harvard,  has  been  given  a  scholarship  and  will  remain  there 
until  the  fall.  He  is  devoting  his  attention  to  the  mastery  of 
Marconi's  wireless  telegraphy  and  Pubin's  oceanic  telegraphy. 

Mr.  Fred  Thomson,  of  Montreal,  has  been  appointed  to  repre- 
sent the  Kingston  Light,  Heat  and  Power  Company  in  their  arbi- 
tration proceedings  which  are  about  to  be  commenced  to  deter- 
mine the  price  to  be  paid  by  the  municipality  for  the  companj'  s 
plant.  Mr.  J.  M.  Campbell  will  be  the  city's  arbitrator.  Both 
gentlemen  are  well  qualified  to  watch  their  client's  interests. 

The  late  Mr.  H.  C.  Symmes,  who  died  at  his  residence  at 
Niagara  Falls  South  last  month,  had  been  for  some  years  asso- 
ciated with  railway  work,  being  in  his  earlier  days  on  the  engi- 
neering staff  of  the  Great  Western  Railway.  He  was  a  member 
of  the  firm  of  Dawson  &  Symmes,  owners  of  the  St.  Catharines 
Street  Railway,  and  was  also  identified  with  the  Ontario  Power 
Company. 

Mr.  Archie  C.  McDonald,  E.E.,  who  was  formerly  on  the  Royal 
Electric  Company's  staff,  has  recently  been  appointed  as  engineer 
and  local  manager  for  British  Columbia  for  the  Fairbanks  Com- 
pany, of  Montreal.  Mr.  McDonald's  many  friends  throughout  the 
country  will  be  pleased  to  learn  of  this  appointment,  and  will  join 
with  us  in  wishing  him  the  greatest  possible  scccess  in  his  new 
field  of  endeavor. 

Mr.  Edward  Hanson,  president  of  the  Havana  Electric  Rail- 
way Company,  has  recentl3'  returned  to  Montreal  from  Cuba,  and 
states  that  satisfactory  progress  is  being  made  in  building  the 
electric  road  at  Havana  in  which  Canadian  and  American  capi- 
talists aie  interested.  About  halt  the  line  is  now  in  operation.  In 
Havana,  Mr.  Hanson  states,  no  one  walks,  as  is  evidenced  by  the 
fact  that  there  are  1,400  licensed  cabs  and  200  busses  employed 
there. 


Mr.  Sangster,  of  the  Sherbrooke  Electric  Light  Company,  is 
said  to  be  considering  the  advisability  of  enlarging  the  capacity  of 
the  company's  lighting  station,  and  also  of  adopting  extra  precau- 
tion for  the  protection  of  the  plant  against  destruction  by  lire. 


SPARKS. 

Improvements  are  about  to  be  made  to  the  electric  light  plant 
at  Huntsville,  Ont.,  owned  by  the  corporation. 

H  on.  Mr.  Latchford,  M.P.P.,  is  said  to  be  preparing  a  bill  to 
compel  street  railway  companies  to  provide  a  life  saving  fender 
for  their  cars. 

It  is  said  that  steps  are  under  way  looking  to  the  construction 
of  a  telephone  line  connecting  Port  Carling,  Bala  and  Bracebridge, 
in  the  Muskoka  district. 

The  Ottawa  Electric  Railwaj-  Company  have  commenced  work 
to  cast  and  weld  the  rail  joints  on  their  various  lines.  The  work 
is  being  carried  out  at  night  and  does  not  interfere  with  the  regular 
service.  From  75  to  100  joints  can  be  welded  each  night,  and  the 
average  cost  is  about  five  dollars  a  joint.  By  this  system  the  use 
of  fish  plates  and  bolts  is  entirely  abolished. 

The  city  council  of  Vancouver,  B.C.,  have  granted  an  eighteen 
year  franchise  to  the  Stave  Lake  Power  Companv  to  supplv  light 
and  power  within  the  city.  The  company  must  deposit  825,000  as 
a  guarantee  of  good  faith,  and  agrees  to  supply  the  city  with 
power  at  a  maximum  rate  to  carry  on  its  own  lighting  system  in 
the  event  of  the  city  buying  out  the  present  companv. 

The  report  of  the  Commissioners  of  the  Queen  Victoria  Niagara 
Falls  Park  for  the  year  1900  was  recently  placed  before  the 
Ontario  Legislature.  The  Commissioners  .state  that  no  active 
steps  have  been  taken  by  the  Canadain  Niagara  Power 
Compan)-  to  carry  out  the  work  laid  down  in  their  agreement 
with  the  Government.  The  receipts  of  the  year  included  :  Rentals 
from  Canadian  Power  Company,  $15,000  ;  Ontario  Power  Com- 
pany, two  years,  $30,000  ;  .Niagara  Falls  Park  &  River  Railway 
Company,  $10,000. 

On  .March  19th  the  new  works  of  the  Electrical  Construction  Co.. 
of  London,  Limited,  were  formally  0|>ened  by  a  banquet  tendered 
by  the  company  to  the  employees.  The  building,  which  is  situated 
on  Dundas  street,  was  elaborately  decorated,  and  the  entire 
building  illuminated  by  their  own  electric  plant.  After  a  sumptu- 
ous dinner  an  interesting  toast  list  followed,  the  manager,  Mr. 
E.  I.  Sifton,  responding  to  "Manufacturing  Interests,  "  and  the 
superintendent,  Mr.  T.  A.  Cahill,  to  "  The  Employees  of  the  Eleo- 
tiit\'il  Construction  Companv. 
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THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  machine  put  toseiher  with  skill  brought  by  years  of 
experience  in  pump  building,  and  with  fall  provision  made  fcr  the  varied  demands  likely  to  be  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  iio  degrees  apart,  thus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  economizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out ;  it  can  be  con^'cniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  to  suit  all 
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We  are  also  manufacturers  of  the  Northey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  intermittent  power 
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THE  SNOQUALMIE  FALLS  TRANSMISSION 
PLANT. 

Of  the  several  transmission  plants  in  operation  on 
the  Pacific  coast,  one  of  the  most  important  and  inter- 
esting is  that  of  the  Snoqualmie  Falls  Power  Company, 
located  in  the  state  of  Washington — important  on  ac- 
count of  its  magnitude,  and  interesting  on  account  of 
its  several  novel  features  and  constructive  details,  the 
most  notable  being  the  subterranean  generating  station 
and  the  use  of  aluminum  wire  for  the  transmission  lines. 


The  height  of  the  falls  is  267  feet,  exceeding  the 
Niagara  Falls  by  100  feet.  About  one-quarter  of  a 
mile  above  the  falls  a  series  of  readings  were  taken, 
and  the  average  velocity  obtained  was  about  ten  ;feet 
per  second.  The  rock  at  the  falls  is  basaltic,  with  no 
regular  cleavage,  is  hard  and  non-absorbVnt,  and  ■  ap- 
parently is  divided  into  great  ledges  by  seams.  These 
conditions  led  to  the  adoption  of  the  scheme  of  placing 
the  entire  generating  plant  in  an  underground  chamber, 
as  shown  by  Fig.    i,   thus   removing  the  necessity  of 


Fig.  I. — Si'BTERRANF.AN  Gknkratinc;  Station,  Tail  Race  Tunnel  and  P'alls. 


The  great  falls  of  the  Snoqualmie  river  are  situated 
twenty-five  miles  easterly  from  Seattle,  in  the  foothills 
of  the  Cascade  range.  From  a  heavily  timbered  water- 
shed of  about  600  square  miles  in  area  on  the  westerly 
slope  of  the  Cascade  mountains,  and  reaching  an  altitude 
of  over  8,000  feet,  flow  the  three  principal  tributaries  of 
Snoqualmie  river,  which  unite  about  three  miles  above 
the  falls,  forming  the  river  proper.  These  rivers  have 
their  origin  in  the  region  of  perpetual  snow  and  ice,  and 
are  fed  by  tributary  streams  which  also  originate  in  lofty 
regions  and  are  fed  by  means  of  the  snow  and  ice.  The 
maximum  flow  of  the  Snoqualmie  river  is  160,000  cubic 
foot  seconds,  and  the  minimum  flow  10,000.  The  river 
does  not  freeze,  so  that  floating  and  anchor  ice  are  un- 
known. Although  the  water  reaches  as  low  a  stage 
at  the  falls  as  30,000  horse  power,  a  uniform  flow  of 
100,000  horse-power  is  obtainable  throughout  the  year 
by  the  utilization  of  natural  storage  basins.  The  average 
rainfall  at  the  falls  is  about  90  inches  per  annum. 


having  a  long   flue  or  pipe   line,  as  is   usually  required. 

HVDRAin.IC  DKVKI.OPMENT. 

The  water  is  taken  direct  from  the  river  into  tiio  intake, 
a  massive  concrete  and  steel  construction,  about  Oo  feet 
along  the  river.  It  is  built  upon  the  solid  rock  forma- 
tion of  the  river  bed,  with  walls  six  teet  deep  and 
twenty-five  feet  high.  To  keep  out  floating  logs 
and  trees  the  front  of  the  intake  is  protected  by  a  timber 
grating  supported  by  a  steel  girder  frame  built  into  tlie 
concrete.  The  forebay  thus  formed  is  divided  into  two 
headbays  separated  by  a  concrete  wall  six  feet  thick, 
both  equipped  with  a  massive  timber  bulkhead  and  head 
gate,  having  an  opening  8x12  feet,  through  which  the 
water  flows  to  the  penstocks.  The  active  headbay  is 
further  protected  by  a  screen  made  of  flat  steel  bars 
on  edge,  and  the  timber  grating  is  protected  from  float- 
ing logs  by  a  floating  fender  in  the  form  of  a  rudder 
boom  300  feet  long,  which  is  moored  abo\e   tlie  intake 
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and  extends  past  it.  For  a  considerable  distance  up  vated  out  of  the  solid  rock.  This  chamber  forms  the 
and  down  the  stream  the  river  banks  are  protected  by  power  house  in  which  the  water  wheels  and  electric 
massive  timber  bulkheads  constructed  of  sawed  cedar  generators  have  been  installed.  The  tunnel  extends 
12x12  inches  laid  horizontally.  under  the  floor  of  the  chamber,  forming  a  tail-race,  with 

For  the  purpose  of  raising  the  low-water  elevation  of    a  concrete  roof  five  feet  thick.     About  700  incandescent 

lamps  are  used  to  light 
the  shaft,  chamber,  and 
tunnel. 

The  top  of  the  shaft  is 
divided  into  three  com- 
partments ;  the  two  end 
compartments  are  for  the 
penstocks,  while  the  cen- 
tre one  forms  a  shaft  8x10 
feet  for  the  hydraulic 
elevator  and  the  main 
cables  forming  the  out- 
going conductors,  and 
also  for  raising  and  low- 
ering machinery,  etc. 
The  penstock  and  receiver 
is  a  steel  pipe  7 '2  feet  in 
diameter  and  250  feet  in 
length.  Reaching  the 
chamber,  it  connects  with 
a  horizontal  cylindrical 
receiver  which  rests  on  a 
rock  bench  in  the  north 
side  of  the  chamber,  12 
feet  above  the  floor.  The 
penstock  and  receiver  weigh  225  tons,  and  the  weight 
of  the  water  column  in  the  penstock  is  340  tons.  The 
receiver  is  10  feet  in  diameter  for  half  its  length  and 
eight  feet  for  the  remainder. 

THE   MAIN   HVDRALI.IC  PLANT. 

The  main  generating  units  are    said  to  be  the  largest 


Fig. 


-Underground  Machinery  Chamber 


the  river  at  the  top  of  the  penstock  to  a  depth  of  a 
minimum  of  eight  feet,  a  dam  was  constructed  across 
the  river  about  200  feet  below  the  intake  and  200 
feet  above  the  crest  of  the  falls.    At  each  end  of  the 
dam  is  an  abutment  pier  eight  feet  square  and  five  feet 
in  height  above  the  crest  of  the  dam.    This  elevation  is 
also  that  of  the  lower  bulkhead,  which  below  the  dam 
is  continued  in  the  form  of  a 
heavy    concrete  retaining 
wall,  with  an  average  batter 
of   one-half  to  one.  Thus 
is  formed  a  spillway  over 
which  the  water  freely  flows 
whenever  it  exceeds  a  depth 
of  five  feet  over  the  crest  of 
the  dam,  and  allows  for  the 
discharge    of  flood  waters 
without  unduly  raising  the 
surface  of  the   river  above 
the  dam. 

THE  SUBTERRANEAN  POWER 
HOUSE. 

About  300  feet  above  the 
falls  a  shaft  10  x  27  feet  was 
sunk  in  the  bed  of  the  river  on 
the  south  side,  descending 
27ofeettothelevelof  theriver 
below  the  falls.  While  this 
shaft  was  being  excavated, 
a  tunnel  12  feet  wide  and  24 
feet  high,  with  a  fall  of  2 
feet  in  its  entire  length,  was  drifted  in  from  the  face 
of  the  ledge  below  the  falls  to  an  intersection  with 
the  bottom  of  the  shaft,  a  distance  of  650  feet. 
Beginning  at  the  foot  of  the  shaft  and  extending 
over  and  along  the  tunnel,  a  chamber  200  feet  in 
length,  40  feet  wide  and  30  feet  high,  witli  tiio  floor 
at  <the  elevation  of  high  water  below  the  falls,  was  cxca- 


Plan. 

Fig.  3. — Elevation  and  Section  of  Water  Motors. 


and  most  powerful  tangential  wheels  thus  far  attempted 
under  similar  head.  They  consist  of  four  units,  each 
developing  2,500  horse-power  and  being  direct  connected 
to  its  generator.  The  receiver  of  each  unit  has  four 
supply  openings,  which  are  controlled  b)  individual 
double-screw  gate  valves  of  48  inches  inside  diameter  and 
weighing  23, ocki  pounds  each.     This  receiver    is  hori- 
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zontal,  and  the  openings  are  on  its  side  and  open  to- 
wards the  cavity.  Bolted  direct  to  the  gate  valve  is  an 
elbow  casting,  48  inches  insid  ediameter,  that  directs  the 
water  directly  downward  into  the  distributing  receiver. 


Fig.  4. — One  of  the  Doble  Water  Wheels. 

The  elbows  are  bolted  directly  to  the  flanged  opening  of 
the  distributing  receiver.  The  water  enters  the  distri- 
buting receiver  flowing  in  a  downward  direction,  and 
without  changing  this  general  direction  is  discharged 
from  the  six  openings  along  the  bottom  into  the  six 
multiple  nozzles  that 
direct  and  regulate  the 
water  that  is  applied  to 
the  wheels.  Figure  3 
shows  a  view  of  the 
exciter  wheel  and  regu- 
lating nozzle. 

The  distributing  re- 
ceiver is  directly  over 
and  supported  by  the 
six  regulating  nozzles 
standing  upright  upon 
the  foundation,  and  the 
water  is  discharged 
from  the  distributing 
receiver  into  the  nozzle 
without  any  change  in 
direction.  The  nozzles 
stand  upright  on  the 
foundation,  and  the  ex- 
treme or  lower  end  is 
curved  so  as  to  direct 
the  water  upward 
against  the  wheel,  the 
end  of  the  nozzle  termi- 
nating in  a  tip.  Each 
nozzle  has  two  tips,  each 

tip  discharging  ajetof  inches  in  diameter.  The 
first  tip  is  at  the  upper  end  of  the  nozzle  and  dis- 
charges the  water  in  a  downward  direction  against  the 
wheel. 

To  handle  the  \oliinie  of  water  necessary  to  develop 
the  power  in  each  unit  under  the   head  of   22^  feet,  re- 


quires twelve  jets,  dischaging  against  six  wheels,  there 
being  six  wheels  in  each  unit.  For  convenience  of  bear- 
ing and  shaft  design,  these  wheels  were  divided  into 
two  groups  of  three  wheels  each,  each  group  being  in  a 
separate  housing  with  a  bearing  between.  The  regulat- 
ing tips  used  on  the  nozzle  give  an  absolute  control 
over  the  quantity  of  water  applied  to  the  wheels  ;  there- 
fore over  the  power  output  of  the  unit.  As  the  nozzles 
are  controlled  by  the  governor,  they  give  a  perfect 
speed  regulation  with  variable  load  at  a  high  efficiency. 
The  regulating  nozzles  are  operated  from  two  long 
rocker-shafts  by  means  of  cranks  and  connections.  The 
six  wheels  have  split  hubs  and  solid  ribs  ;  they  are 
45  inches  in  diameter  and  are  provided  with  buckets  of 
the  ellipsoidal  type.  The  13  buckets  used  are  attached 
to  the  wheel  rim  by  fitted  bolts,  so  that  the  buckets  can 
be  replaced  when  they  become  worn  from  scour  or 
otherwise  deranged.  This  is  claimed  to  be  an  advant- 
age over  wheels  of  the  turbine  type  where  the  buckets 
are  part  of  the  wheel  casting.  The  six  wheels  are  key- 
ed on  the  shaft  in  two  groups  of  three  wheels  each. 
The  shaft:is  supported  in  two  bearings  of  the  ring-oil- 
ing removable  shell  type.  One  bearing  is  at  the  ex- 
treme end  of  the  shaft,  and  the  second  in  the  middle  of 
the  shaft  length  and  between  the  two  wheel  housings. 
The  generator  bearing  carries  the  other  end  of  the  shaft 
through  the  shaft  coupling. 

Each  wheel  unit  weighs  about  100,000  poimds.  The 
wheels  operate  at  300  revolutions  per  minute.  The 
foundations  are  built  of  concrete,  and  are  cemented  solid- 
ly into  the  floor  and  one  side  wall  of  the  cavity.  The 
tail-race  for  the  discharge  water  from  the  wheels  is  ex- 
cavated beneath  the  foundation,  so  that  the  waste  wat- 
er drops  from  the  wheels  into  the  tail-race  and  flows 
out  to  the  river  below  the  falls.      The  foundation  for 


Fig.  5. — KxciTER  Wheel  and  Regulating  Nozzle    Hoi  sin<;  Open. 


each  unit  is  divided  into  two  compartments  correspond- 
ing to  the  two  wheel  housings. 

The  exciters  are  of  75  kilowatt  capacity  and  are  direct 
connected  to  the  tangential  ellipsoidal  water  wheels  of 
45  inches  diameter.  The  wheels  are  mounted  in  steel 
usihongs  and  are  supplied  with  water  through  a  regulat- 
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ing  nozzle  of  three  inches  jet  diameter.  The  water  is 
carried  to  each  exciter  through  a  vertical  pipe  12  inches 
in  diameter,  so  that  the  nozzles  are  in  an  upright  posi- 
tion. To  permit  of  cleaning  the  armature  of  the  genera- 
tors while  working,  compressed  air  is  furnished  by  a 
.vertical  type  air-compresser,  with  an  8  x  10  inch  cylin- 
der. 

Although  the  plant  has  an  output  of  10,000  electrical 
horse  power,  the  main  receiver  and  connections,  water 
wheels,  generators,  travelling  cranes,  exciters,  elevator 
gear,  switchboard,  and  all  auxiliary  apparatus  are  con- 
tained in  a  cavity  of  40  feet  wide,  30  feet  high  and  200 
feet  long,  while  the  entire  station  output  is  regularly 
operated  and  cared  for  by  two  men  on  a  shift,  one  an 
electrician  on  the  switchboard  and  in  charge  of  the  sta- 
tion, and  the  other  an  oiler  whose  principal  work  is  one 
of  inspection  and  keep- 
ing the  entire  station  in 
good  order. 

ELECTRICAL  EQUIPMENT. 

The  generators  in  the 
power  house,  of  which 
there  are  four,  are  of 
the  Westinghouse  re- 
volvinglarmature,  1,500 
k.  w.,  two-phase  type, 
7,  200  r.  p.  m.,  1,000 
volts.  Each  generator 
weighs  about  100,000 
pounds  and  stands  14 
feet  high.  The  normal 
full  load  current  is 
1,000  amperes  per  con- 
ductor. The  armature 
winding  is  a  closed  cir- 
cuit, and  consists  of  266 
iDars  with  one  bar  per 
i^lot.  The  arma- 
tures are  96  inches  in 
diameter,  weigh  ap- 
pi-oximately  24,000 
pounds  each,  and  oper- 
ate at  300  r. p.m.  Mas- 
;sive  collector  rings  of 
|the  ventilated  type  de- 
liver current  to  the  ^xfJ?': 
jternal  circuits'.  T-RVei 
brushes  bear  on,  each  ^,  -Fig. 

Iring,  and  to  ensure  equal 
division  of  current  between  them  in  case  of  unequal  con- 
[tact  resistance,  separate  cable  leads  of  considerable 
length  connect  the  brushes  and  the  outside  circuit,  in 
prder  that  the  fixed  resistance  with  each  brush  may  be 
large  compared  with  the  possible.  .yartkSle, Resistance, 
iln  these  armatures  about  .•*4,5oo,ooo  foot-pounds  of 
energy  are  stored  at  300  r.p.m.,  and  from  the  construe-^ 
tibn  of  the  water  motors  the  moving  water  column  also 
'c.twitributes  to  the  stored  energy,  since  it  operates  di- 
rectly upOn  the  revolving  parts  of  the  water  motors. 

There  are  two  separate  125  volt,  75  k.w.  exciters, 
each  being  more  than  sufficient  in  capacity  to  supply 
field  current  to  all  four  of  the  generators.  These 
exciters  are  each  separately  driven  by  a  100  horse  power 
vvheel,  mounted  in  steel  housings. 

The  switch-board  is  of  white  marble,  with  mountings 
of  brass  and  bronze.  It  has  eighteen  panels,  four  for 
generators,  two  for  the  exciters,  and  twelve  for  the 
feeders,  also  two  sets  of  busbars  so  that  different  classes 


6. — Method  of 


of  load  may  be  carried  separately.  Each  generator 
panel  has  circuit  breakers  on  two  of  the  three  phases, 
synchronizing  and  pilot  lamps,  field  ammeter,  a  main 
ammeter  on  each  of  the  three  circuits,  indicating  watt- 
meters of  the  Niagara  type,  afield  rheostat, double-throw 
three-pole  switches,  and  voltmeter  and  ground  detector 
plugs.  The  exciter  panels  carry  ammeters,  circuit 
breakers,  ground  detectors,  voltmeter  plugs  and  rheo- 
stats, and  the  feeder  panels  have  circuit  breakers, 
ammeters  and  a  double-pole  double-throw  switch.  The 
switch-board  also  carries  three  alternating  current  volt- 
meters on  swinging  brackets,  by  means  of  which  the 
voltage  in  any  phase  of  any  generator  may  be  read. 

From  thefeeder  panels  of  the  switch-board  24aluminum 
cables  are  provided  for  conducting  the  1,000  volt  current 
up  the  elevator  shaft  to  the  transformer  house.  There 

are  1 2  raising  trans- 
formers of  the  standard 
Westinghouse  selt-cool- 
ing.  oil  insulated  type, 
550  k.  w.  capacity  each. 
The  primar)-  winding  is 
for  1 ,000  volts,  and  the 
secondary  winding  tor 
either  15,000  or  30,000 
volts.  Each  transform- 
er weighs  10,850 
pounds,  and  is  supplied 
with  two  high  tension 
fuse  circuit  breakers  by 
which  it  may  be  discon- 
nected either  by  hand  or 
automatically  in  case  of 
excessive  current  load. 
The  three  phase  current 
is  delivered  to  the  line 
by  the  Scott  system. 

THE   POLE  LINE. 

The  transmission 
wires  of  the  pole  line  are 
of  aluminum.  The  con- 
ductivity of  aluminum 
is  about  60  per  cent,  of 
that  of  copper,  so  that 
the  aluminum  wire,  in 
order  to  have  a  capacity 
equal  to  copper,  must 
have  a  cross  section 
about  66  per  cent, 
greater,  but  with  this  mcreased  size  the  weight  is  claimed 
to  be  slightly  less  than  50  per  cent,  that  of  copper.  The 
tie  >vires  are  of  soft  No.  8  B.  &  S.  gauge  aluminum 
wire.  The  length  of  the  line  to  Seattle  is  31  mifes, 
diameter  26  inches,  and  the  total  weight  of  wire  67,000 
pounds.  The  line  to  Tacoma  is  44  miles  in  length,  23 
inches,  in  diameter,  total  weight  72.000  pounds.  There 
are , two  "three-phase  three-wire  circuits  tv">  Seattle  and 
•  Tacoma  respectively. 

The  poles  are  of  cedar,  9x13  inches  X36  feet  and  up- 
wards to  154  feet.  The  lines  are  carried  on  triple 
petticoat  Imperial  porcelain  insulators  4  inches  high 
and  6}2  inches  in  diameter,  weighing  four  pounds  each, 
furnished  by  C.  S.  Knowles,  of  Boston.  The  pins  are 
of  locust,  boiled  in  paraffin  oil.  Two  circuits  are  run 
on  each  pole  line,  one  on  each  side,  with  a  tnangu- 
lar  spacing  of  30  inches  between  the  wires.  The  length 
of  span  on  the  Seattle  line  is  qo  to  150  feet,  the  average 
being  110  feet.    On  the  Tacoma  lino  the  average  sp.in 
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is  150  feet.  A  winter  sag  of  about  15  in.  is  allowed,  this 
being  considerably  greater  than  is  common  practice  with 
copper  wires.  The  ohmic  resistance  on  the  Seattle  line 
is  from  84. 5  to  88  ohms,  and  on  the  Tacoma  line  76  ohms. 

THE  SUB-STATIONS. 

The  first  sub-station  is  at  Isaquah,  10  miles  from  the 
power-house,  from  which  current  is  distributed  for 
lighting  the  town  and  furnishing  power  to  the  coal  mines. 
It  contains  a  step-down  transformer  of  50  k.w.  capacity 
and  from  30,000  to  2,000  volts  with  variable  secondaries, 
the  current  therefor  being  taken  from  one  phase  of  one 
of  the  Tacoma  circuits.  The  next  sub-station  is  at 
Renton,  nineteen  miles  distant,  and  contains  an  equip- 
ment similar  to  that  at  Isaquah.  In  the  terminal  sub- 
station at  Seattle  there  are  at  present  three  step-down 
static  transformers,  with  primaries  and  secondaries  in 
delta  connection,  for  supplying  350  volt  current  to  the 
500  volt  rotary  transformers.  There  are  also  four  pairs 
of  2  phase  to  3  phase  lowering  transformers  of  300  kilo- 
watts capacity  each,  and  2  pairs  of  500  kilowatts  each, 
with  2,000  volt  secondaries  for  general  lightingand  power 
distribution,  which  makes  the  total  station  transformer 
capacity  3,700  kilowatts.  They  are  2  rotary  converters 
of  500  kilowatts  capacity  delivering  current  at  550  volts, 
which  are  operated  in  multiple  on  both  alternating  and 
direct  current  sides.  The  switch-board  contains  the 
cnstomary  apparatus  for  controlling  the  transformers. 
For  alternating  current  lighting  and  power-motor  work 
a  panel  is  provided  for  each  set  of  3  phase  2  phase 
transformers,  containing  two  2,000  volts  automatic  circuit 
breakers,  2  ammeters,  2  Niagara  type  indicating  watt- 
meters, 2  double-pole  throw  switches  and  pilot  lamps. 
The  Auburn  sub-station,  thirty-one  miles  from  the 
falls,  contains  a  50  kilowatt  lowering  transformer,  and 
the  Tacoma  station  is  equipped  with  three  500  kilowatt 
transformers  and  two  200  kilowatt  transformers, 
similar  to  those  at  Seattle. 

TESTS  ON  THE  I53-MILE  LINE. 

By  the  use  of  the  plug  switching  boards  at  the  gener- 
•ating  station  and  at  the  Renton  sub-station,  and  of 
paralleling  switches  at  the  Seattle  and  Tacoma  sub-sta- 
tions, it  is  possible  to  form  a  single  continuous  three 
phase  circuit  from  the  generating  station  at  the  falls  to 
Seattle,  back  to  the  falls,  to  Tacoma,  and  back  to  the 
falls,  a  total  distance  of  153  miles.  A  short  time  ago 
such  a  connection  was  made,  and  the  record  feat  of 
driving  a  motor  153  miles  distant  from  the  generator 
performed.  The  test  was  made  to  show  that  electrical 
transmission  of  power  can  be  made  commercially  prac- 
tical at  much  greater  distances  than  has  heretofore  been 
contemplated. 

With  the  153-mile  circuit  open  at  the  in-coming  end, 
the  tests  were  made  for  charging  them  at  different  volt- 
ages, the  alternation  (7,200)  being  kept  constant.  It 
was  found  that  as  the  voltage  increased  the  charging 
current  rapidly  increased  ;  at  22,000  line  voltage  it  re- 
quired 62  kilowatts  to  charge  the  line,  at  30,000  volts 
112  kilowatts,  and  at  35,000  volts  180  kilowatts. 
With  the  lowering  transformers  at  the  falls  cut  in  and 
their  secondaries  open,  the  current  required  to  charge 
the  line  increased  ;  at  22,500  volts  it  required  76  kilo- 
watts, and  at  30,000  volts  123  kilowatts.  The  volt- 
age at  the  in-coming  end  of  the  circuit,  with  charging 
current  only  on  the  line,  was  greater  than  on  the  out- 
going ;  22,500  volts  out  gave  24,600  in,  and  30,000 
volts  out  gave  32,100  in. 

Tests  were  also  made  to    determine  the  different 


amount  of  charging  current  required  at  different  fre- 
quencies, the  voltage  being  kept  constant  at  30,000, 
and  it  was  found  that  at  6000  alternations  100  kilo- 
watts were  required  to  charge  the  line  ;  at  6600  alterna- 
tions, 105  kilowatts  ;  and  at  7800  alternations,  115  kilo- 
watts. • 

The  line  was  then  tested  for  loss  of  power  in  trans- 
mitting a  non-inductive  load,  consisting  of  the  water 
rheostat  at  the  falls  at  the  end  of  the  153-mile  circuit. 
It  was  found  that  the  line  voltage  out  was  30,000,  in- 
coming 22,-:,oo,  drop  25  per  cent.  The  amperes  per 
phase  at  1000  volts  out  was  624,  incoming  354,  loss 
1 1.2  per  cent.  The  total  kilowatt  outgoing  was  1 100, 
incoming  (that  is  delivered  into  the  water  rheostat 
tanks)  723,  loss  34.2  per  cent. 

A  test  was  also  made  for  charging  current  with  the 
sub-station  transformers  at  Seattle  and  Tacoma,  and 
the  lowering  transformers  at  the  falls  in  circuit,  but  with 
secondaries  all  open,  and  it  was  found  that  with  the 
30,000  volts  out,  there  was  31,500  volts  in,  and  that  it 
required  193  kilowatts  to  charge  the  line.  A  test  was 
then  made  of  operating  a  second  generator  as  a  syn- 
chronous motor  at  theend  of  thecircuit,  and  the  machines 
were  synchronized  without  any  trouble  whatever  ;  but 
they  soon  began  pumping,  so  that  it  was  found  advisable 
to  separate  the  machines.  During  this  test  the  outgoing 
line  voltage  had  varied  from  26,000  to  27,600  and  the 
incoming  from  24,000  to  26,700,  giving  approximately  a 
drop  of  six  percent.,  the  amperes  per  phase  at  1000 
volts  out  being  approximately  900  ;  incoming,  approxi- 
mately, 650  ;  loss,  approximately,  27.7  per  cent.  Total 
kilowatts  out,  432  ;  incommg,  374  ;  loss,  approximately, 
13)4  per  cent. 

The  expiriment  was  then  tried  of  operating  the  water 
rheostat  and  the  synchronous  motor  in  multiple  at  the 
end  of  the  153-mile  circuit,  and  the  performance  of  the 
motor  was  very  much  improved.  The  water  was  then 
shut  off  from  the  water  wheel  and  the  driven  motor  at 
once  reverted  to  a  generator  driven  by  its   own  inertia. 

The  above  description,  together  with  the  accompany- 
ing illustrations,  are  reproduced  from  the  Journal  of 
Electricity,  Power  and  Gas,  of  San  Francisco. 


A  by-law  will  be  subinitted  U>  tiic  rati'ijayers  of  ThessaU>ii, 
Ont.,  to  provide  funds  wilfi  wliii  li  to  install  an  electric  liijhl 
plant. 

Mr.  A.  H.  Bertschinger,  who  has  been  t  onnected  with  the  Ot- 
tawa Electric  Company  for  some  years,  has  opened  an  office  as 
electric  contractor  at  the  corner  of  Slater  and  Elj^in  streets,  Ot- 
tawa. 

The  city  o\  New  Westininsti-r,  l>.  C,  owns  its  electric 
lij^ht  plant,  and  has  recently  atlopted  new  regulations  affecting; 
the  use  of  the  electric  lig'ht.  These  regulations  provide  that  the 
following-  charg-es  and  conditions  be  adopted  and  incorporated  in 
the  agreement  between  the  corporation  and  the  consumers  in  all 
application  for  lig'ht  supplieil  :  (a)  All  current  supplied  shall  be 
measured  by  meter  and  a  rental  of  25  cents  per  month  shall  be 
charged  for  all  meters,  (b)  On  all  meter  accounts  paid  at  the 
office  of  the  City  Treasurer  on  or  before  the  tenth  day  of  each 
month  a  discount  of  20  per  cent,  will  be  allowed  on  the  previous 
month's  account,  provided  all  ariears  due  by  the  consumer  to  the 
l<'lectric  Light  Department  are  paid  up.  f^ates  will  be  as  follows  : 
On  a  monthly  consumption  not  over  30,000  watts,  the  rate  per 
1,000  watts  shall  be  15  cents  ;  over  30,000  and  not  exceeding  60,- 
000  watts,  14  cents  ;  60,000  to  100,000,  12  cents;  over  100,000, 
II  cents,  (c)  All  meters  and  the  fittings  belonging  thereto  are 
and  remain  the  absolute  property  of  the  city,  and  are  held  in 
trust  liy  the  consumer,  who  heretiy  agrees  lo  pay  for  all  damage 
dene  to  the  said  meter  and  to  protect  it  from  interference  or  re- 
moval by  other  than  the  city's  officers  din  ing-  such  time  as  it  shall 
be  installed  within  or  upon  the  premises. 
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A  CABLE  just  received  announces  that 
The  London  Metropoli- .1  .       .    r      ^,        1     ^  •  1 

un  Underground.  ^'^^  contract  for  the  electrical  equip- 
ment of  the  Metropolitan  underground 
railway  in  London,  England,  has  not  yet  been  finally 
awarded  to  the  Ganz  Company.  Mr.  Verkes  is  said  to 
be  strongly  opposed  to  the  proposed  high-voltage  alter- 
nating system,  and  it  is  thought  has  obtained  control  of 
sufficient  stock  to  prevent  its  adoption.  His  object  is 
to  establish  a  uniform  American  continuous  current 
system  on  the  Metropolitan  line  in  connection  with  Lon- 
don's "tupppenny  tubes." 


Excessive  weight  has  been  a  great 
An  Edison  Storage    j       u     :      ^  ^  l  ...» 

Battery         drawback    to    the     storage  battery. 

Naturally,  therefore,  the  daily  press 
reports,  which  seem  to  be  borne  out  by  facts,  that 
Edison  has  in  process  of  completion  a  new  type  of 
storage  battery  of  lesser  weight,  has  created  consider- 
able interest,  for  two  reasons,  first,  in  view  of  the  suc- 
cess which  he  has  achieved  in  other  electrical  invent- 
ions, and  secondly,  for  the  reason  that  in  late  years  he 
has  almost  entirely  avoided  the  storage  battery  problem. 
•According  to  a  description  which  appears  in  a  German 
paper,  Mr.  Edison's  battery  is  not  a  lead  accumulator, 
and  the  chemical  actions  in  it  are  said  to  be  quite 
different  from  those  in  the  ordinary  storage  battery. 
The  voltage  is  given  as  0.44.  which  is  a  little  more  than 
a  fifth  of  the  voltage  of  the  ordinary  accumulator  and 
corresponds  approximately  to  that  required  by  theory-. 
As  depolizer,  the  lower  oxide  of  copper  is  u.sed,  and  as 
negative  electrode  finely  divided  cadmium.  Mr.  Edison 
is  reported  as  having  stated  that  he  would  reduce  the 
weight  of  the  modern  battery  by  one-half  and  the  de- 
preciation to  one-tenth,  results  which,  if  accomplished, 
would  give  a  veritable  boom  to  the  storage  battery. 


It  is  gratifying  to  state  that  the  Ontario 
The  School  of  Prac-  .  ■  _  ,  , 

cai  Science        go\  ornment  have  promptly  responded 

to  the  request  of  the  students  and  in- 
terested bodies  tor  increased  accommodation  and  better 
equipment  at  the  School  of  Practical  Science,  Toronto. 
The  goverment's  determination  to  erect  an  entirely  new 
building  for  the  purpose  is  a  wise  one.  The  estimated 
cost  is  $200,000,  but  a  larger  sum  will  be  expended  if 
the  requirements  should  demand  it.  The  designing  of 
a  building  for  such  a  purpose  will  afford  scope  for 
architectural  ability  of  a  high  order.  Probably  the  most 
satisfactory  method  of  procuring  a  carefully  designed  and 
planned  building  expressive  of  its  purpose  and  adapted 
to  the  requirements,  would  be  to  institute  a  competition 
for  designs  under  conditions  to  be  approved  by  the 
Ontario  Association  of  Architects.  The  government 
should  give  the  winner  of  the  competition  opportunity 
to  inspect  the  most  important  buildings  of  similar  char- 
acter in  the  Ihiited  States,  the  desirable  features  of 
which  should  be  incorporated  in  his  plans.  The  de- 
termination to  spend  so  large  a  sum  upon  the 
erection  of  a  building,  the  equipment  for  which  w  ill  call 
for  a  further  considerable  expenditure  may  be  taken  to 
mean  that  the  government  propose  to  establish  one 
thoroughly  efficient  scientific  school  in  Ontario,  instead 
of  dividing  the  money  at  its  disposal  between  two  or 
more  institutions.  We  strongly  sympathize  with  the  idea. 
Let  us  have  one  provincial  university  and  one  scientific 
school  which  will  compare  favorably  with  those  of  other 
countries,  rather  than  a  number  of  such  institutions 
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which  because  of  insufficient  revenue  must  necessarily 
be  more  or  less  inefficient. 


Of  the  early  electrical  companies  prac- 
Electricity  and  Indus-  ,•     n      n  •     j  r      ..u  ,1 

trial  Development,   tically  all  were  organized  tor  the  sole 

purpose  of  supplying  current  for  light- 
ing. Later  came  the  application  of  electric  power  for 
railway  purposes,  and  following  this,  its  more  general 
application  for  power  work  of  many  kinds.  While 
there  has  been  an  immense  development  in  the  electric 
lighting  business,  the  indications  are  that  there  will 
be  witnessed  a  still  greater  development  in  the  ap- 
plication of  electricity  in  the  industrial  field.  To-day 
water  powers  are  being  developed  for  the  produc- 
tion of  electricity  where  there  is  no  prospect  of  any  con- 
siderable market  for  the  current  outside  of  industrial 
enterprises,  the  lighting  demand  being  given  little 
consideration.  If  there  are  any  who  consider  that  the 
expansion  of  the  electrical  business  in  Canada  is  near- 
ing  its  crest,  a  study  of  the  industrial  development 
which  is  taking  place,  and  the  relation  of  electricity  to 
it,  will  surely  lead  to  a  different  conclusion.  Take  for 
example  the  undertakings  at  Sault  Ste.  Marie,  Ont. , 
and  Shawinigan  Falls,  Que.,  wher.e  electricity  has  been 
a  most  important  factor.  Another  example  is  to  be 
found  at  the  cotton  mills  at  Valleyfield,  and  many  others 
might  be  enumerated.  Electricity  is,  in  fact,  becoming 
more  generally  employed  every  day,  and  is  fast  supersed- 
ing steam  as  a  motive  power  in  industrial  operations. 
It  is  even  being  applied  to  the  operation  of  saw-milling 
and  wood-working  machinery.  Pulp  and  paper  making 
is  another  branch  of  industry  in  which  electricity  has  been 
and  will  be  even  more  largely  used.  This  prospective 
development  is  most  encouraging,  indicating,  as  it  does, 
an  increased  demand  for  electrical  goods  of  all  kinds. 


Of  late  there  seems  to  have  been  a  pro- 
Gag  Engines.  nounced  recognition  of  the  merits  of  the 
gas  engine  in  connection  with  the  oper- 
ation of  electric  lighting  and  power  plants.  Manufac- 
turers have  given  more  attention  to  perfecting  the  gas 
engine,  and  have  brought  it  to  a  point  of  development 
where  it  is  now  a  strong  rival  to  the  steam  engine.  In 
this  country  it  is  now  largely  employed  for  purposes 
where  a  small  amount  of  power  is  required  ;  but  the 
tendency  of  the  times  appears  to  be  towards  its  more 
general  adoption  in  larger  units  operated  by  producer 
gas.  Advantages  of  the  gas  engine  are  that  it  occupies 
less  space  than  an  equivalent  steam  plant,  Requires 
less  attention,  and,  according  to  the  claims  of  the 
manufacturers,  shows  a  higher  efficiency.  Modern 
engineering  also  inclines  to  the  opinion  that  in 
the  near  future  higher  attainments  in  efficiency  will 
be  reached  by  the  use  of  the  gas  engine  than  by 
any  other  means.  It  is  significant  that  we  find  gas 
engines  operating  electric  railway  power  plants,  inas- 
much as  one  of  the  chief  arguments  against  the  use  of 
the  gas  engine  has  been  its  inability  to  regulate  satisfac- 
torily with  rapidly  varying  loads.  While  on  this  conti- 
nent the  gas  engine  seems  only  to  be  in  its  incipient  stage, 
it  has  undergone  a  much  greater  development  in  Europe. 
Mr.  Philip  Dawson  has  contributed  a  series  of  articles 
on  "Some  lOxisting  Gas  Driven  Power  Plants,"  from 
which  it  is  learned  that  for  over  twenty  years  large  elec- 
tric lighting  plants  in  Europe  have  been  driven  by  gas 
engines.  In  1881  the  Continental  Company,  of  Dessau, 
completed  an  installation  in  connection  with  its  work 
pontaining  three  gas  engines  belted  to  a  counter-shatt 


which  was  connected  to  four  dynmos.  A  gas  engine 
driven  plant  which  is  described  as  possessing  features 
of  particular  interest  was  installed  in  1894  at  Zurich  to 
operate  the  Zurich  Bergbahn  electric  railway,  opened 
for  service  in  February,  1895.  '^^^  power  plant  con- 
sisted of  two  33-kilowatt  compound-wound  generators, 
each  driven  by  a  belt  from  a  50  horse-power  Crossley 
gas  engine,  and  supplying  current  on  the  line  at  a  pres- 
sure of  550  volts.  The  same  system  was  adopted  on  a 
much  larger  scale  at  Lausanne  in  1896.  In  Europe  there 
has  been  a  constant  tendency  towards  enlarging  the  size 
of  the  gas  engine,  also  towards  using  it  in  combination 
with  storage  batteries. 


During  last  month  the  fact   was  made 
Goveinment  Owner-       ,  ,.    ..1         .^i      i-v      •  • 
ship  of  Telegraphs.   Public  that   the  Dominion  Government 

have  under  consideration  the  question 
of  assuming  control  of  the    telegraph  systems  of  this 
country.      The    matter    has    not  yet  taken  tangible 
form,  and  it  is  not  probbale,  in  view  of  the  lengthened 
absence  of  the  postmaster    general   who  is  now  on  his 
way  to  Australia,  that  any  action  will  be   taken  at  the 
present  session  of  parliament.    The    proposal  that  the 
telegraph  systems  of  Canada  should  pass  into  the  hands 
of  the  government  is  no  doubt  the    outcome   of  the 
project  to  connect  all  parts  of  the  empire  by    cable  and 
telegraph  under   government    supervision   and  control. 
The  Canadian  postmaster  general  is  lavorable    to  this 
project  and  to  the  construction   of  a    Canadian  cable. 
It  will  perhaps  be  remembered  that  Canada  is  the  only 
British  colony  where  government  ownership  of  telegraphs 
does  not  exist,  and   therefore,  as  stated,    the  idea  no 
doubt  is  to  complete  the  missing  link.     There  are  diffi- 
culties in  the  way  however.     In  Canada    we  have  two 
commercial  telegraph  systems,  one  of  which  forms  part 
and  is  operated  in  connection  with  the  Canadian  Pacific 
Railway.     It  would  be  a  comparatively  simple  matter 
for  the  government  to  buy  up  the    stock    of  the  Great 
North-western,  Dominion  and  Montreal  Telegraph  Com- 
panies, but  it  would  be  a  more  difficult  matter  to  purchase 
the  Canadian  Pacific  Telegraph  system  at  a  fair  valuation, 
seeing  that  the  business  is  so  interwoven  with    that  of 
the  railway.     There  would  probably  be  much  difficulty 
in  distinctly  separating  the  receipts  and  expenditures  of 
the  telegraph  system  from  that  of  the  railway  in  such  a 
way  as  to  arrive  at  the  actual  results  of    the  operation 
of  the  system.     It  is  apparent  that  should  the  govern- 
ment take  over   the  telegraph  systems,  they    would  be 
obliged  to  acquire  tlie  long  distance  telephone  system  as 
well,  which  otherwise  would  prcve  a  strong  competitor. 
This  fact  adds    considerably  to    the  magnitude    of  the 
undertaking.     Mr.  H.  P.  Dwight,  president  and  gener- 
al manager    of  the    Great    North-Western  Telegraph 
Company,  was  asked,  in  view  of  his  long  experience  in 
telegraph  management,  to  consult  with  the  postmaster 
general  with  regard  to  this  proposal,  but  we  understand 
no  proposition  of  any  kind  was   made    by  the  govern- 
ment.    The  object  in  view  was  simply  to  obtain  inform- 
ation which  would  assist  the  government  in  considering 
the  matter.     The  experience  of  the  British  government 
with  the  management  of  tlie    telegraph    system  is  not 
encouraging,  the  receipts  of  the  system  being  ^,2,000,- 
000  per  year  below  the  expenditures,  notwithstanding 
the  large  and  concentrated  population  and  the  enormous 
volume  of  business.     This  result  is  no  doubt  in  a  measure 
due  to  the  fact  that  government    employees    have  not 
the  same  chance  of  promotion  as  ha\  e  those  of  a  private 
corporation,  consequently  ambition  is  stifled  and  a  check 
put  upcin  efficiency. 
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I   QUESTIONS  AND  ANSWERS  \ 

"R.  H.,"  Halifax  :  I  have  been  told  by  an  agent  that 
if  I  add  one  more  wire  to  my  single  phase  system  the 
same  size  as  the  two  now  up  and  turn  it  into  a  two 
phase,  that  I  can  carry  twice  the  power  with  the  new 
system  with  the  same  loss.     Is  this  correct  or  not  ? 

Ans.^ — The  loss  of  power  in  a  single  phase  system,  each 
of  whose  wires  carries  I  amperes  and  has  a  resistance  of 
Rohms,  is  PRwattsper  wire,  or  2l"Rfor  the  complete  line. 
If  you  add  a  third  wire  of  the  same  cross  section,  mak- 
ing it  the  neutral  of  a  quarter  phase  line,  and  put  the 
same  current  through  each  of  the  two  remaining  lines, 
the  current  in  this  neutral  will  be  \/2  times  that  in  either 
of  the  outsides,  or  J2I  amperes,  and  the  loss  will  be 
[^2)4^)  ^R  =  2  PR  watts,  or  twice  as  great  as  that  in 
either  of  the  other  two,  which,  as  they  are  carrying  the 
same  current,  will  give  the  same  loss  as  they  did  in  the 
single  phase  system,  namely,  2  I'^R  watts.  The  total 
loss  in  the  three  wires  is  therefore  4  PR  watts,  or  twice 
what  it  originally  was  (2  PR  watts),  so  that  by  adding 
50%  more  copper  you  are  enabled  to  carry  twice  the 
load  with  twice  the  actual  or  the  same  percentage  loss. 


"A.  B."  writes  :  I  have  two  circuits  the  impedances 
of  which  are  respectively  4  ohms  and  12  ohms;  what 
will  be  the  total  impedance  if  I  put  them  in  series,  will 
it  be  just  16  ohms  ? 

Ans. — The  impedance  of  a  circuit  is  numerically 
equal  to  the  square  root  of  sum  of  the  squares  of  the 
effective  resistance  and  the  reactance,  and  it  is  impossible 
to  add  two  impedances  without  knowing  one  of  the  two 
factors  which  compose  each  of  them  ;  generally  speaking, 
the  true  sum  is  less  than  the  numerical. 


"  Electrician  "  asks  :  What  is  the  usual  practice  re- 
garding the  exciters  of  alternating  current  generators 
driven  by  water-wheel  plants?  Is  it  better  to  belt  them  to 
the  main  generator  or  to  drive  them  by  direct  coupling 
to  separate  wheels  ? 

Ans. — The  disadvantages  of  direct  coupling  are  : 
Usually  higher  cost  both  for  the  exciter,  which  will 
usually  be  of  a  slower  speed  than  if  belted,  and  also  for 
the  separate  wheel  ;  more  wheels  and  piping  to  look 
after  and  maintain  ;  and,  if  high  heads  are  used  and 
consequently  small  nozzles,  the  great  liability  of  choking. 
Theprinciple  advantagesare  :  Greaterintercliangeability, 
seeing  that  the  shutting  down  of  a  generator  will  not 
affect  the  exciter  furnishing  it  ;  the  avoidance  of  all  belt 
troubles  ;  the  decreasing  of  the  floor  space  occupied  ; 
and  greatest  of  all,  the  great  improvement  obtained  in 
the  voltage  regulation,  seeing  that  a  change  in  the  load 
and  consequently  the  speed  of  tiie  main  macliine  will 
not  affect  the  speed  and  consequently  the  voltage  of  a 
direct  driven  exciter,  as  it  would  were  the  latter  belted 
to  the  alternator  it  excites.  The  efficiency  of  the  two 
plans  is  about  the  same,  the  increased  losses  in  the 
small  wheel  over  those  in  the  main  wheel  being  about 
offset  by  the  gain  due  to  the  absence  of  the  belt  losses. 


"  E.S.,"  Montreal  :  Can  you  give  me  any  convenient 
rule  for  calculating  the  size  of  a  three-phase  wire.  1 


can  figure  out  the  sizes  for  single-phase  work  without 
any  difficulty. 

Ans. — Since  the  three  phase  system  takes  but  75  ,  of 
the  copper  of  the  single  phase,  it  follows  that  the  area 
of  the  3  three-phase  wires  must  together  be  equal  to  ^ 
of  the  combined  area  of  the  two  single  phase  loads,  or 
3  three-phase  =  ^  (2  single-phase),  which  resolved  shows 
that  a  three-phase  wire  is  but  half  that  of  a  single-phase, 
or  in  other  words,  for  the  same  loss  over  the  same  length 
of  line  carrying  the  same  load,  each  of  the  three-phase 
wires  will  be  half  the  cross-section  ot  either  of  the  single 
phase. 


"Owner"  :  I  have  recently  speeded  up  my  engine, 
and  I  find  that  since  then  we  have  been  troubled  a  good 
deal  with  water  in  the  cylinder,  which  has  come  over 
quite  hard  two  or  three  times.  We  never  had  anv 
trouble  when  running  at  the  old  speed. 

Ans. — Speeding  up  your  engine  virtually  means  that 
it  does  more  work  in  a  given  time,  or  in  other  words, 
that  the  demand  for  steam  is  greater.  From  this  in- 
creased demand  it  follows  that  if  your  boiler  capacity  is 
at  all  on  the  small  side  you  are  running  great  chances 
of  priming  and  foaming,  which  perhaps  is  what  is  oc- 
curing.  Again  your  engineer  may  be  carrying  his  water 
a  little  too  high,  which  tends  to  produce  the  same  diffi- 
culty ;  or  yet  again,  your  steam  main  may  be  too  small, 
or  there  may  be  a  point  in  it,  such  as  a  valve  or  a  flange 
coupling,  the  area  of  whose  steam  passage  is  too  small, 
which  in  conjunction  with  the  hea\  ier  demand  for  steam 
caused  by  the  increased  speed,  will  frequently  make  the 
engine  draw  over  water  from  the  boiler. 


"  S.  v.,"  Toronto.  Would  you  kindly  advise  me 
the  best  way  to  make  the  slots  in  the  armature  discs  ot 
a  small  motor  I  am  building  ;  there  is  no  punch  in  the 
machine  shop  which  I  have  available. 

.Ans. — Vou  can  buy  from  various  makers  discs  punch- 
ed with  any  style,  size  or  number  of  slots,  and  this  we 
think  would  probably  be  the  best  way  to  obtain  them, 
but  if  you  prefer  making  them  yourself  a  simple  method 
for  a  small  machine  is  to  charge  them  between  the  end 
plates  of  your  armature  which  have  previously  had  the 
slots  filed  out  in  them,  and  then  using  these  slots  as  a 
guide,  drill  holes  through  the  discs  parellel  with  the 
shaft  from  plate  to  plate,  cutting  out  with  a  back  saw 
the  top  part  left  untouched  by  the  drill,  and  then  filing 
out  the  fillets  left  at  the  bottom  of  the  slot. 


"  Student  asks  :  What  is  the  difference  between 
a  current  transformer  and  a  potential  transformer  ? 

Ans. — There  is  no  essential  difference,  the  principle 
action  being  exactly  the  same  in  both.  The  former  is 
so  called  because  it  is  used  in  conjunction  with  an  am- 
meter to  measine  current  in  its  secondary  circuit  in 
which  is  placed  the  ammeter,  producing  a  current  of  low 
potential  and  comparatively  small  amount  (approxim- 
ately 25  amperes  in  ordinary  work),  proportional  to  the 
current  in  its  primary,  which  latter  may  be  either  one  ot 
very  large  amperage,  or  else  be  in  a  circuit  of  unsually 
high  potential,  either  of  which  conditions  render  it  im- 
practicable or  undesirable  to  put  tJiis  primary  current 
itself  through  the  instrument.  The  pi^tential  transform- 
er gets  its  name  from  being  used  together  with  a  volt- 
meter to  measure  potentials  which  are  too  high  to  allow 
of  the  latter  being  connected  directly  across  them. 
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CARE  OF  BOILERS.  ^ter  is  usually  allowed  in  this  vicinity   without  calling 

Whatever  plan  is  adopted  for  securing  water  to  feed     for  repairs  except  tightening  two  braces,  and  probably 
the  boilers  should  not  interfere  with  the  general  plan     this  was  needed  before  it  was  laid  off. 
of  feeding  at  the  same  rate  that  the  steam  is  used,   so        When  boilers  are  to  be  left  idle  for  a  long  time  they 

should  be  thor- 
oughly cleaned,  as 
soot  collects  and 
holds  moisture,  so 
that  corrosion 
goes  on  imder- 
neath  the  appar- 
ently harmless 
covering  until  the 
plates  are  ruined. 
A  coat  of  good 
paint  suitable  tor 
ironwork  will  as- 
sist greatly  in  pre- 
serving boilers  out 
of  use,  and  as  the 
expense  of  it  is 
small,  it  does  not 
pay  to  neglect  it, 
for  good  second- 
hand boilers  are 
frequently  wanted 
by  parties  who  do 
not  care  to  invest 
in  new  ones  for 
but  when  corrosion  is  allowed  to 
eat  into  the  tubes  and  plates  they  will  soon  be  fit  for  the 
scrap  heap  only,  and  are  not  especially  valuable  even 
there. 


Rooms  ok  the  Ontarfo  Association  in-  Aki.  iiri  i;cts  and  1V>ki)nto  Kni-inkiiks'  Cll  b, 
94  AND  96  King  Street  West,  Toronto. 

that  the  water  line  will  remain  nearly;;in  the  same  place     ■'masons  of  their  own 
at  all  times. 

In  every  plant  where  there  are  two  or  more  boilers, 
it  is  sometimes  necessary  to  lay  off  one  of  them  for 
cleaning  or  repairs.  In  fact,  every  plant  should  have 
an  extra  boiler  to 
use  in  case  of 
necessity,  and  this 
means  whenever 
it  is  advisable 
to  clean  one  of 
them,  as  the  prac- 
tice of  running 
boilersalmost  con- 
tinuously should 
be  discountenanc- 
ed on  all  conven- 
ient occasions. 

The      plan  of 
leaving  boilers 
empty  is  a  good 
one,  provided 
steam  and  water 
are  excluded  from 
them.     This  opin- 
ion   is    based  on 
experiencein  start- 
ing   up    a  boiler 
that  had  not  been 
used  for  fourteen 
years,   for  no  in- 
ternal corrosion  was  found  in   it,   while  the  external 
parts  were  but  slightly  affected  by  its  long  rest.     It  was 
set  in  brick  according  to  common  practice,  two  walls  of 
the  building  serving  as  part  of  the  setting.   After  it  had 
been  thoroughly  inspected  it  was   run  for  several  years 
under  as  much  pressure  as  a  new  boiler  of  equal  diam- 


One  advantage  of  a  power  pump  and  a  driven  well  in 
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connection  with  a  good  heater  is  that  all  the  pumping 
must  be  done  before  the  engine  is  shut  down,  which 
means  that  exhaust  steam  is  passing  through  the 
heater,  and  no  cold  water  can  reach  the  boiler. 
An  injector,  says  the  Boilermaker,  of  London,  is  very  con- 
venient in  such  a  plant,  because  it  may  be  run  to  fill  up 
the  boiler  after  the  engine  is  shut  tlown. 
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I  TELEGRftPH  a""  TELEPHONE  | 

THE  OLD  TIME  TELEGRAPHERS' 
ASSOCIATION. 

The  Old  Time  Telegraphers'  Association  is  an  inter- 
national society  organized  about  twenty  years  ago  for 
the  purpose,  as  stated  in  the  preamble,  of  preserving 
early  memories  incident  to  the  unfolding  of  the  science 
and  art  of  telegraphy.  The  Association  has  a  member- 
ship of  nearly  one  thousand,  the  representation  from 
Canada  being  as  follows  :     J.  J.  Ahearn,  Ottawa  Elec- 


Mr.  L.  B.  McFarlane, 

President  Old  Time  Telegraphers'  Association. 


trie  Railway  Company,  Ottawa  ;  Thomas  Ahearn,  Ot- 
tawa Electric  Railway  Company,  Ottawa  ;  William  J. 
Brown,  Canso,  N.  S.;  W.  J.  Camp,  C.P.R.  Telegraphs, 
Montreal  ;  C.  D.  Dewar,  Bell  Telephone  Company, 
Montreal  ;  H.  P.  Dwight,  G.N.W.  Telegraph  Company, 
Toronto  ;  R.  F.  Easson,  G.N.W.  Telegraph  Company, 
Toronto  ;  J.  D.  Eraser,  Ottawa  Electric  Railway  Com- 
pany, Ottawa  ;  C.  R.  Hosmer,  Montreal  ;  J.  E.  Hutche- 
son,  Ottawa  Electric  Railway  Company,  Ottawa  ;  James 
Kent,  C.  P.  R.  Telegraphs,  Montreal;  L.  B.  McFarlane, 
Bell  Telephone  Company,  Montreal  ;  W.  B.  Powell, 
G.N.W.  Telegraph  Company,  Montreal  ;  W.  Y.  Soper, 
Ottawa  ;  F.  H.  Waycott,  Anglo-American  Telegraph 
Company,  Montreal;  Thos.  Rodger,  G.N.W.  Telegrapli 
Company,  Montreal.  At  the  twentieth  annual  re-union 
of  the  Association  held  in  the  city  of  St.  Paul,  Minneso- 
ta, on  September  20th,  igoo,  it  was  decided  that  the 
next  annual  meeting  should  take  place  in  the  city  of 
Montreal  in  September  next.  Thus  for  the  first  time 
the  Association  will  meet  in  a  Canadian  city.  Mr.  L. 
B.  McFarlane,  of  Montreal,  was  elected  to  the  honor- 
able position  of  president  of  the  Association  for  the 
year  igoo-1901,  and  Mr.  J.  E.  Hutcheson,  of  Ottawa, 
to  that  of  vice-president.  Messrs.  Thomas  Ahearn,  of 
Ottawa,  and  James  Kent,  F.  H.  Waycott,  W.  J.  Camp, 
and  W.  B.  Powell,  of  Montreal,  were  chosen  as  mem- 
bers of  the  Executive  Committee. 

Mr.  L.  B.  McFarlane  entered  the  service  of  the  Mon- 
treal Telegraph  Company  in  1865,  working  his  way  up 
to  manager.  In  1870  he  resigned  and  accepted  an  of- 
fer from  the  Western  Union  Telegraph  Company  at  De- 
troit, Mich.,  to  become  night-press  operator,  ami  latoi' 
was  employed  for  the  company  at  New  Orleans  and 
Nashville,  Tenn.     In  1875         McFarlane  was  appoint- 


ed manager  at  Toronto  for  the  Dominion  Telegraph 
Company,  and  upon  the  advent  of  the  telephone 
became  superintendent  of  the  Dominion  Telegraph 
Company's  telephone  department.  He  organized  and 
put  into  operation  telephone  exchanges  in  the  principal 
cities  and  towns  in  the  Dominion.  Upon  the  organiza- 
tion of  the  Bell  Telephone  Company,  he  was  appointed 
manager  of  the'  eastern  department  of  that  company, 
which  position  he  held  for  sixteen  years.  In  1896  he 
was  promoted  to  the  office  of  general  superintendent  of 
the  Canadian  telephone  system.  Mr.  McFarlane  is  a 
director  of  the  Wire  &  Cable  Company  and  the  North- 
ern Electric  &  Manufacturing  Company. 

Mr.  Hutcheson  is  superintendent  of  the  Ottawa  Elec- 
tric Railway  Company.  He  began  his  telegraph  career 
in  April,  1874,  as  night  operator  at  a  small  station  on 
the  Grand  Trunk  Railway,  and  served  with  that  com- 
pany until  February,  1884,  when  he  resigned  to  accept 
the  position  of  train  despatcher  for  the  C.  P.  R.  at  Ot- 
tawa. In  1888  he  was  appointed  train  master  of  the 
eastern  division  of  that  system,  which  position  he  held 
until  April,  1891,  when  he  resigned  to  accept  the  posi- 
tion he  now  holds.  Mr.  Hutcheson  has  had  the 
pleasure  of  seeing  the  Ottawa  Electric  Railway  grow 
and  prosper  under  his  supervision.  He  is  one  of  Can- 
ada's crack  marksmen,  having  represented  his  country 
at  Bisley  for  several  years. 


SUIT  CONCERNING  WIRELESS  TELE- 
GRAPHY. 

The  United  States  Circuit  Court  of  New  York  has 
handed  down  a  decision  in  favor  of  Prof.  Marconi  in  the 
suit  brought  by  Lyman  C.  Learned,  of  Boston,  as  the 
assignee  ot  Prof.  Dolbear,  for  damages  to  the  amount 
of  $100,000  and  the  issue  of  an  injunction  restraining 
Marconi  from  using  apparatus  for  wireless  telegraphy. 
The  complaint  set  forth  that  Dolbear  was  the  original 
inventer  of  the  system,  that  his  patents  were  issued  in 
December,  1882,  and  October,  1886,  and  assigned  to 
Learned  in  1899.  It  was  further  claimed  that  the  ap- 
paratus for  wireless  telegraphy  exhibited  in  the  dia- 
grams of  Marconi's  patent  was  impractical,  and  that 
the  defendant  well  knew  this.      It  had,  the  complainant 
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alleges,  only  commercial  value  when  one  terminal 
grounded  was  used  for  transmission  and  one  for  receiv- 
ing, and  hence  contracts  entered  into  by  the  defend- 
ant for  commercial  purposes  were  carried  out  by  re- 
course to  the  plaintiffs  patented  instrument  or  instru- 
ments similar.  Marconi  applied  similar  criticism  to  the 
apparatus  of  Dolbear,  which  he  claimed  to  be  useless 
for  any  commercial  purposes.  He  contended  that  his 
wireless  tolograpliy  app.uatus  was  not  an  infringement 
of  the  plaintilFs,  whicli  contention  was  sustained  by  the 
court. 


April,  1901 


TME  CANADIAN  ELECTRICAL  NEWS 


61 


BY  THE  WAY. 

A  LONDON  fog  is  an  expensive  visitation.  A  day  of 
it,  counting  the  day  at  eight  hours,  is  estimated  to  cost 
anything  from  ;;^50,ooo  to  ;^ioo,ooo  in  hard  cash.  No 
small  proportion  of  this  goes  to  the  gas  and  electric  light 
companies,  which  have  to  supply  about  a  third  more 
power  than  usual.  But  there  are  also  the  railways. 
Fog  signalling  is  expensive.  At  Clapham  Junction  alone 
;;^50  has  been  spent  by  a  single  railway  company  during 
a  day's  fog  in  extra  pay  to  the  platelayers. 

XXX 

When  the  Atlantic  cable  service  was  first  put  in  oper- 
ation the  rate  charged  was  $1  per  letter.  This  charge 
has  now  been  reduced  to  one  shilling  per  word.  It  can 
be  easily  understood  that  in  those  early  days  the  use  of 
the  cable  was  only  resorted  to  in  extreme  cases,  and  the 
greatest  ingenuity  was  exercised  to  keep  down  [the  cost. 
In  this  connection  a  good  story  is  told  of  the  late  Hon- 
orable Isaac  Buchanan,  of  Hamilton,  who  wished  to 
send  a  message  in  which  the  word  Newfoundland 
occurred.  After  a  good  deal  of  hard  thinking  with  the 
object  of  abbreviating  this  word  and  thus  cutting  down 
the  cost  of  the  message,  the  honorable  gentleman 
decided  to  substitute  for  "Newfoundland"  the  word 
"dog."  The  message  reached  its  destination,  but  the 
recipient  was  unable  to  interpret  it,  with  the  result  that 
two  or  three  additional  messages  were  required  before 
an  understanding  was  reached,  and  the  ultimate  expense 
was  many  times  in  excess  of  what  the  original  cost 
would  have  been  if  the  more  expensive  word  had  been 
first  employed. 

CANADIAN  ELECTRICAL  ASSOCIATION. 

The  various  committees  which  have  in  hand  the  ar- 
rangements for  the  annual  convention  of  the  Canadian 
Electrical  Association  to  be  held  in  Ottawa  in  June,  are 
working  enthusiastically  for  the  success  of  the  meeting.  A 
series  of  interesting  papers  has  been  promised,  and  other 
features  of  an  interesting  and  instructive  programme 
are  rapidly  taking  definite  form.  The  local  committee 
of  arrangements  includes  representatives  of  all  the 
electrical  companies  in  Ottawa  and  vicinity,  besides  a 
number  of  citizens  prominently  connected  with  other 
enterprises.  Having  the  benefit  of  the  experience  of 
the  gentlemen  who  so  successfully  arranged  the  Ottawa 
convention  of  five  or  six  years  ago,  there  is  sufficient 
assurance  that  nothing  will  he  left  undone  which  would 
ensure  a  pleasant  and  profitable  meeting.  Persons  con- 
nected with  the  electrical  industry  who  may  not  yet 
have  connected  themselves  with  the  Association  should 
send  in  their  applications  to  the  .Secretary,  C  H. 
Mortimer,  Confederation  Life  Building,  Toronto,  or  to 
any  officer  or  member  of  the  Association. 

MUNICIPAL  OWNERSHIP. 

In  the  course  of  an  address  delivered  at  the  annual 
convention  of  the  Northwestern  Electrical  Association, 
held  at  Milwaukee  on  January  i6th,  the  president,  Mr. 
P.  Norcross,  expressed  the  opinion  that  as  municipal 
ownership  becomes  more  fully  understood  the  desire  for 
it  will  diminish.  Many  interesting  facts,  he  said,  were 
contained  in  a  report  made  by  a  committee  appointetl 
by  the  National  Association  of  OflRcials  of  Bureaus  of 
Labor  Satistics  in  the  United  States.  In  one  municipal 
plant  there  were  eight  private  arc  lamps  of  1,200  candk- 
and  ten  street  lamps.  The  users  of  the  eight  private 
lamps  were  obliged  to  pay  the  city  i  2  cents  per  kilowatt- 


hour,  while  the  city  paid  nothing  for  its  ten  street  lamps. 
In  other  words,  a  few  enterprising  citizens  paid  for 
their  own  light  five  or  six  times  as  much  as  they  would 
have  paid  to  a  private  lighting  company,  and  carried 
the  entire  burden  of  lighting  the  entire  city's  streets, 
which  should  have  been  borne  by  all  of  the  taxpayers. 
In  another  plant  the  cost  to  the  city  of  operating  75 
street  lamps  was  over  12'/^  cents  per  kilowatt-hour.  In 
contrast  to  this  a  private  company  was  mentioned  which 
furnishes  the  city  and  private  users  light  at  the  uniform 
rate  of  2j4  cents  per  kilowatt-hour. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  BuilHing, 

Montreal,  April  5TH,  1901. 

The  Quebec  Leg-islature  have  passed  the  bill  incorporating^  the 
Montreal  Lig'ht  &  Power  Company,  and  having  given  some 
privileges  hitherto  unknown,  naturally  has  raised  public  discussion 
here.  If,  however,  the  point  is  well  looked  into,  llie  public  have 
not  much  reason  to  kick.  In  regard  to  the  streets,  is  it  possible 
to  make  them  any  worse  than  they  are  at  present  ?  Will  a  few 
more  poles,  seeing  what  are  up  already,  do  any  further  harm  or 
make  the  streets  look  an}'  worse  ?  Montreal  has  a  good  number 
of  electrical  workers  idle,  and  this  new  work  will  provide  situations  ; 
and  as  it  is  financed  by  men  of  excellent  reputation  and  capable 
financiers,  Montreal  surely  will  not  be  the  worse  in  the  long  run 
for  their  enterprise.  Quebec  looks  to  the  government  to  put 
through  any  new  schemes,  but  Montreal  has  to  look  to  the  enter- 
prise of  her  own  citizens,  then  why  frown  down  their  schemes 
when  the  whole  cry  heretofore  has  been,  "Oh,  for  more  enter- 
prise ?  " 

Citizens  on  the  St.  Catherine  line  of  the  Montreal  Street  Railway 
are  so  pleased  with  their  new  double-ti  uck  cars,  that  the  "  Wind- 
sorites  "  are  jealous  and  longing  for  their  turn.  Now  that  the 
Chambly  dam  is  prepared  sufficiently  for  the  rail  way  to  have  some 
additional  power,  it  is  hoped  the  turn  will  come  soon. 

The  dam  having  been  sufficiently  repaired  at  Chambly,  power 
was  turned  on  again  last  week,  and  the  Royal  Company  were 
enabled  to  dispense  with  auxiliar)'  plants  at  Montana  street,  Chen- 
neville  street,  etc.,  which  they  had  requsitioned  into  service  at  the 
time  of  the  break.  It  is  said  that  the  Montreal  Street  Railway 
Company  are  now  getting  from  that  source  500  h.  p.,  to  be  further 
increased  shortly.  This  is,  of  course,  in  addition  to  their  own 
power  from  steam  power  house  on  William  street. 

The  new  Montreal  Light  &  Power  Company  are  atlding  to  the 
generator  capacity  at  Chambly  power  house,  the  additions  to  be 
Westinghouse  apparatus,  and  voltage  now  will  be  20,000  stepped 
up  by  transformers  and  not  taken  directly  off  the  generators,  as 
was  the  case  with  the  original  S.  K.  C.  generators,  current  from 
which  was  taken  off  at  10,000  volts.  The  step  down  station  will 
be  at  the  Royal  Company,  as  before.  This  doubling  up  of  voltage 
will,  of  course,  give  them  greater  carrying  capacity  on  their  lines, 
and  it  is  evident  that  they  intend  selling  electric  current  on  an  ex- 
tended scale  or  certainly  the  expense  would  not  be  gone  into.  It 
also  shows  that  they  have  got  their  present  plant  well  loaded  up. 

The  l.achine  Rapids  Ilvilraulic  &   Land  Company  seem  to 

have  stoo(.l  otT  going  into  tlu-  conibitu",  at  least  tor  the  pi  esent. 
This  still  gives  us  a  measure  of  competition  in  Montreal,  and  as 
has  been  said  of  the  new  U.  S.  steel  trust,  "sometimes  the  works 
with  small  output  can  hold  the  large  ones  to  a  pr  ice." 


NOTICE  TO  SUBSCRIBERS. 
Subscribers  who  may  change  their  addresses  on  the  1st  of  May  are 
requested  to  advise  us  of  the  fact,  and  send  us  promptly  their  new 
addresses,  thus  insuring  correct  delivery  "of  their  papers. 


The  lii  sl  legal  step  in  the  electric  light  trouble  at  St.  Catharines, 
C'tiil.,  was  taken  a  few  days  ago,  when  the  old  board  of  directors 
took  out  ;in  injunction  to  prevent  Mr.  Nilian's  boaril  ol  ilirectors 
from  transacting  any  of  the  company's  business. 
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THE  LANGEN  SUSPENDED  ELECTRIC 
RAILWAY. 

An  engineering  work  which  has  attracted  much 
attention,  and  which  differs  from  anything  to  be  found 
in  this  country,  is  the  Langen  mono-rail  suspended  elec- 
tric railway,  operated  between  Barmen,  Elberfeld,  and 
Vohwinkle,  near  Colonge,  in  Germany.  The  system 
consists  essentially  in  the  employment  of  a  single  rail 
fixed  to  the  under  surface  of  a  viaduct,  which  latter  is 
supported  by  light  lattice  work  construction.  As 
shown  by  the  illustrations,  the  wheels  roll  above  instead 
of  beneath  the  cars.  The  machinery  which  we  are  ac- 
customed to  see  beneath  an  electric  car  is  located  upon 
the  top,  and  a  remarkable  fact  is  that  the  wheels  roll 


anced  directly  beneath  the  propelling  wheels,  which 
form  the  only  support  for  the  hook  connections.  The 
ties  of  the  wheels  are  grooved  or  hollowed  out  to  a 
depth  of  about  an  inch  so  that  they  grip  the  rail.  The 
weight  of  the  car  acts  as  so  much  ballast  in  holding  the 
wheels  on  the  rails,  and  the  grooves  prevent  them  from 
slipping  off,  although  to  the  observer  it  appears  as  if  a 
car  might  break  away  from  its  fastenings  and  fall  at 
any  time. 

To  each  truck  are  fastened  two  wheels  one  behind 
the  other,  the  electric  motor  being  placed  outside  and 
between  the  wheels.  The  electric  current  is  carried 
through  the  motor  by  means  of  a  trough  or  shoe  which 
slides  along  a  smaller  rail  charged  from  the  power 


Fic.i. — The  Lanc.ex  SrspHNDKO  Ei.EtrRK  Railway. 


along  a  single  rail  instead  of  two.  One  rail  railways 
have  been  constructed  before,  but  the  cars  have  always 
been  above  and  kept  from  falling  over  or  leaving  the 
rail  by  wooden  or  metal  beams  which  formed  a  cradle  or 
channel  through  which  they  ran.  On  the  Barmen  line 
the  cars  have  no  lateral  supports  whatever. 

The  length  of  the  road  is  eight  and  one-quarter  miles. 
Six  miles  of  the  line  pass  over  the  Wupper  river,  a  tri- 
butary of  the  Rhine,  which  varies  in  width  from  sixty- 
eight  to  one  hundred  and  fifteen  feet.  No  satisfactory 
route  existed  for  a  surface  road,  and  it  was  deemed  im- 
practicable, on  account  of  the  expense  and  engineering 
difficulties,  to  construct  an  ordinary  t)'pe  of  elevated 
railroad.  The  adoption  of  the  hanging  system  was 
recommended  by  the  engineers  of  the  Electritats  Aktien- 
gellschaft,  who  estimate  the  total  cost  of  the  road  to 
have  been  $2, 500, croc. 

Steel  castings,  curved  like  huge  hooks,  are  bolted  to 
the  upper  frame-work  of  the  car  and  connect  it  with  the 
motor  trucks  on  the  rails.     The  centre  of  the  car  is  bal- 


house.  The  motors  are  rated  at  36  horse  power  at  500 
volts.  The  currents  supplied  to  the  up  and  down  track 
are  separate,  and  a  l?rge  storage  battery  is  installed  at 
the  central  station.  In  the  case  of  a  train  of  two  or 
more  cars  the  first  car  alone  is  fed  directly  by  the  cur- 
rent, a  flexible  cable  of  several  wires  supplying  the 
necessary  current  to  the  other  cars  for  motors,  incan- 
descent lamps  or  bells.  Each  car  has  a  motor  equip- 
ment. Westinghouse  air  brakes  are  used,  the  reser- 
voirs being  refilled  at  the  terminal  points  of  the  line. 

Curves  can  be  managed  with  but  slight  oscillations, 
in  fact,  curves  with  a  radii  of  50,  25  and  10  metres  have 
been  passed  over  with  speeds  of  41,  30  and  m  miles, 
deflecting  the  cars  by  35,  36  and  27  degrees,  and  still 
no  motion  was  felt  by  the  passengers.  The  sharpest 
curve  of  the  track  proper  has  a  radius  of  295  feet.  The 
cars  are  37  feet  long  by  6.5  feet  wide,  and  accommo- 
date fifty  passengers  each.  Two  telephone  wires  are  at- 
tached to  the  structure,  and  by  means  of  a  bamboo  pole, 
carrving  metal  clips,  connection  can   bo  made  from  any 
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car  to  the  power  house  and  various  stations  on  the  line 
Automatic  ticket  vending-  boxes  are  used. 

The  structure  is  about  twenty-five  feet  above  the 
street  level,  and  the  lowest  portion  of  the  car  about  15 
feet.  The  weig-ht  of  the  car,  with  its  load  of  fifty 
passengers,  is  estimated  at  fourteen  tons,  made  up  as 
follows  : 

Two  electric  motor'?  with  complete  electrical  outfit.  .    6,743  'bs. 

Two  bogies  with  buffers  and  cross  beams   3>96o  " 

Car  body  with  seats  complete   12,903  " 

Passengers    7, 700  " 

Total   31,306  lbs. 

The  superstructure  itself  weighs  700  pounds  per  foot. 
The  supports  are  placed  at  an   average  distance  of  100 


Fig.  2 — Details  of  Suspension  Tri  ck,  L.\nc;en  Si  spknoed 
Railway. 


feet  apart.  It  is  proposed  to  run  the  cars  at  a  speed  of 
thirty  miles  per  hour,  thus  the  average  speed  including 
stops  will  be  about  twenty  miles.  Trains  of  two  cars 
run  under  a  headway  of  two  minutes,  and  are  controU- 
.  ed  by  an  automatic  block  signal  system.  It  is  estima- 
ted that  with  trains  of  four  cars  six  thousand  persons 
can'  be  dispatched  per  hour  in  either  direction. 

The  road  was  put  in  operation  on  October  24th, 
,,igoo,  the  work  of  construction  occupying  about  two 
years.  It  is  understood  that  some  six  thousand  engi- 
neering drawings  were  prepared  in  connection  with  the 
installation. 

AMERICAN  STREET  RAILWAY 
ASSOCIATION. 

The  twentieth  annual  meeting  of  the  American  Street 
Railway  Association  will  be  held  in  the  city  of  New 
York  on  October  g,  10  and  11.  The  Madison  Square 
Garden  has  been  leased  for  one  week,  and  it  is  expected 
that  the  exhibit  of  street  railway  appliances  will  be  on  a 
very  large  scale.  The  Street  Railway  Accountants' 
Association  of  America  will  also  convene,  as  usual, 
■  simultaneously  with  the  Street  Railway  Association. 

Among  others,  papers  will  be  presented  on  the  follow- 
ing subjects  :     "  The   Value  of  .Storage  Batteries  as 
Auxiliaries  to  Power  Plants"  ;   "  The  Public,  the  Oper- 
ator and  the   Company";    "The   Best   Manner  and 
•  Mode  of  Conducting  the  Return   Circuit   to  the  Power 
'  House"  ;  "The  Economies  Resulting  from  the  Use  of 
I'  our  Motors  instead  of  Two  on  Double   Motor  Equip- 
,  me^nts";.  "Practical   Results  Obtained  from  Three- 
I  Phase  Ttransmission  and  Rotary  Transformers  or  Motor 
Generators  in  Transmitting  Power  on  Railway  Lines"  ; 
"The   Modern    Power   House,   including   the   Use  of 
Cooling  Towers  for  Condensing  Purposes." 


^Messrs.  I'ocoi  k  &  Russell,  of  I  !;niiilloii,  ha\i'  iiu  iMilcd  ;i 
frjction  brake  for  steam  and  elect l  ic  ens,  h\'  which  il  is  claimed 
a  car  can  be  stopped  within  a  \  rr\  tew  Ic-i'l  when  rmiiiiiii^  al  high 
speed.  riic  piincl|>lc  is  a  triclimi  shoe  applii'il  (<'  tlic  wheels  ol 
the  car. 
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SUNDAY  CARS  IN  ST.  JOHN,  N.  B. 

An  attempt  by  the  Sabbath  Observance  Association 
of  St.  John,  N.  B.,  to  prevent  the  running  of  street 
cars  on  Sunday,  has  failed,  because  of  an  adverse  ruling 
by  the  police  court.  Complaint  had  been  made  against 
several  motormen  who  were  operating  cars  carrying 
passengers,  and  the  street  railway  company  moved  for 
their  dismissal  on  the  ground  that  the  street  railway 
was  exempt  under  the  Sabbath  Observance  Act.  Sec- 
tion I  of  this  act  provides  that  it  shall  not  apply  to 
persons  carrying  travelers,  and  the  case  turned  on 
whether  street  railway  passengers  could  be  considered 
travelers  within  the  meaning  of  the  act.  The  principal 
diflficulty  was  to  determine  the  length  of  a  Sabbath 
day's  journey.  The  local  authorities  in  matters  ecclesi- 
astical could  give  no  assistance,  but  finally  a  case  was 
found  in  the  law  books  where  a  Sabbath  day's  journey 
was  defined  as  2,000  paces,  or  about  three-quarters  of  a 
mile.  Under  this  ruling  the  judge  dismissed  the  com- 
plaints, holding  the  company's  point  as  to  passengers 
being  travelers  to  be  well  taken. 


SPARKS. 

It  is  announced  that  the  Montreal  Street  Railway  Company 
have  acquired  the  Montreal  Park  &  Island  Railway,  and  that  ex- 
tensive improvements  will  be  made  to  the  road. 

Conductors  employed  by  the  Brooklyn  Rapid  Transit  Railway 
Company,  of  Brooklyn,  N.Y.,  are  now  required  to  furnish  bonds 
for  $500  as  a  safeguard  to  the  company  against  dishonesty.  It  is 
alleged  that  the  shortage  of  fares  among  the  3,345  conductors 
employed  in  the  varic>us  lines  has  in  the  past  amc>unted  to  a  large 
sum  daily. 

A  recent  Ottawa  paper  calls  attention  to  the  tact  that  the  great 
value  of  the  work  done  by  Ottawa  in  electric  railway  enterprise 
related  particularly  10  the  snow  problem  confronting  the  Canadian 
cities  between  Kingston  in  the  west  and  Quebec  in  the  east. 
Prior  to  1890  it  was  generally  considered  impracticable  to  operate 
wheeled  cars  upon  tracks  in  the  streets  of  Quebec,  Montreal  or 
Ottawa,  which  cities  experience  greater  winter  storms  and 
depths  of  .snow  than  any  other  cities  upon  this  continent.  The 


1'"k;.  3      I.Nll'KIOK    \  iiW    I'l    Si  AllON,  LANC.EN  SlSlMlNDi:!)  Raiiw  \n. 

manner  in  which  Messrs.  Ahearn  it  .Soper  overcome  the  obstacles 
was  eagerly  watciied  by  the  managers  of  the  Montreal  .Street 
Railway  Company,  and  as  a  result  the  ex,-impIo  set  by  Ottawa 
was  followed  in  Montreal.  This  ilebt  of  gratitude  was  gralel'iilly 
acknowledged  a  few  years  ago  in  the  R.iilvvay  Committee  of  the 
House  of  Commons  by  the  Hon.  Mr.  Hroilcur,  the  piesent  .Speaker 
of  the  House  of  Commons,  who  stateil  that  to  the  example  and 
success  achieved  by  Ahearn  &  Soper  at  Ottawa  w.is  ihie  the  fad 
that  electric  cars  were  adopted  in  Montreal.  Mr.  Bi  odi-ui-  spoke 
.authoritatively,  being  for  many  years  one  of  llu-  solicitors  lor  the 
Montreal  Street    Raihvay  Co. 
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ENGINEERING  an^  /\AECHf\NIGS 


INSUFFICENT  BOILER  CAPACITY. 

In  the  discussion  over  the  plans  for  abating  the  smoke  nuisance 
in  Chicago,  an  interesting  contribution  is  made  b)'  an  engineer, 
employed  in  a  small  plant,  who  describes  the  conditions  which 
obtain  in  his  boiler  and  engine  room,  and  likewise,  he  declares,  in 
a  large  majority  of  similar  plants  throughout  the  city.  Reviewing 
the  opinions  expressed  by  several  prominent  local  engineers,  he 
says  : 

They  one  and  all  told  you  these  three  things — that  bituminous 
coal  on  first  exposure  to  intense  heat  gives  off  great  volumes  of 
black  smoke,  that  our  present  appliances  for  its  combustion  are  so 
imperfect  that  it  is  impossible  to  consume  all  this  smoke,  and  that 
careful  firing  would  do  away  with  a  large  per  cent,  of  it — and  give 
the  impression  to  the  general  public  that,  after  all,  the  firemen  are 
to  blame  for  most  of  the  trouble.  Undoubtedly  this  is  true  in  the 
plants  presided  over  by  these  chief  engineers,  and  probably  it  is 
also  true  in  a  number  of  the  large  down-town  blocks  and  the  large 
modern  manufacturing  plants,  but  if  you  want  to  get  the  true 
reasons  for  most  of  the  smoke  you  complain  of  so  constantly  and 
bitterly,  get  out  among  the  engineers  and  firemen  who  actually 
shovel  the  coal — the  men  who  make  the  smoke — and  then  you'll 
get  at  the  root  of  the  matter. 

He  declares  that  the  smoke  nuisance  is  the  result  of  inadequate 
boiler  capacity  and  overworked  engineers  and  firemen,  and  points 
to  the  files  of  the  Society  for  the  Prevention  of  Smoke  lor  proof  of 
this  assertion.  This  society  employed  skilled  men  to  visit  and  in- 
spect steam  plants  and  find  out  just  why  dense  smoke  was  allowed 
to  pour  from  the  chimney,  talk  the  matter  over  with  the  engineer 
and  proprietor  and  suggest  remedies.  If  they  were  unreasonable 
and  refused  to  do  anything  the  society  intended  to  arrest  and  re- 
arrest them  till  they  were  glad  to  apply  the  remedies.  They  found 
instead  that  the  smoke  was  mostly  due  to  inadequate  boiler  capa- 
city and  overworked  engineers  and  firemen  and  they  had  no 
remedy.  If  a  boiler  is  not  big  enough  to  furnish  the  required 
steam  without  crowding  the  fire  from  morning  till  night  there  is  no 
possible  way  to  keep  it  from  making  a  dense  smoke.  If  a  boiler 
with  constant  care  and  attention  could  possibly  be  made  to  pro- 
duce the  steam  without  undue  smoke,  in  nine  cases  out  of  ten  the 
engineer,  who  also  does  the  firing,  is  required  to  do  other  work 
around  the  place,  which  prevents  him  from  giving  his  fire  proper 
attention.  If  a  plant  has  a  battery  of,  say,  four  boilers  and  really 
ought  to  have  five  or  six,  and  employs  only  one  fireman,  as  in  plenty 
of  places  in  Chicago,  and  this  one  man  has  to  shovel  from  twelve 
to  sixteen  tons  of  coal  under  these  boilers  daily,  take  up  and  wheel 
out  his  ashes  and  look  after  his  feed  pumps,  how  would  the  "single 
shovel  method"  work? 

Some  of  the  examples  cited  are  interesting  and  instructive.  The 
public  is  asked  for  an  expression  of  opinion  on  the  following  cases 
which  are  said  to  be  typical  of  many  in  Chicago  to-day  : 

What  do  you  think  of  a  200-room  hotel  with  only  two  boilers  to 
run  the  heating  system,  elevators,  laundry,  etc.,  v*'hen  the  engineer 
does  his  own  firing,  wheels  all  coal  from  the  front  under  the  side- 
walk to  the  rear,  where  the  boilers  are,  is  responsible  for  the  hy- 
draulic elevator  pumps,  feed  pumps,  laundry  engines  and  machin- 
ery, and  is  expected  to  leave  his  engine  room  to  go  to  any  floor  in 
the  house  to  repair  the  heating  system,  electric  lights,  hydrant 
faucets,  etc.,  any  time  he  may  be  called  on  ? 

What  do  you  think  of  a  plant  where  the  engine  and  boiler  are 
in  one  corner  of  a  100-foot  basement  where  the  engineer  is  expect- 
ed to  keep  up  steam,  run  the  engine,  pumps,  injectors,  etc.,  all 
day,  receive  and  put  away  all  goods  that  are  stored  in  the  base- 
ment, keep  accurate  account  of  them,  and  give  them  out  as  called 
for,  keep  the  floor  sWept  and  the  whole  basement  clean  and  neat, 
have  charge  of  and  keep  in  repair  the  heating  system  of  five  floors, 
run  two  small  machines  eighty  feet  from  the  engine  that  have  to  be 
operated  at  least  two-thirds  of  every  day  and  do  all  the  carpenter 
work  for  the  building  that  can  be  done  in  the  basement  and  then 
aken  where  it  is  to  be  set  up  and  used  ? 

Many  engineers  who  have  been  questioned  on  this  subject  say 
hat  the  picture  presented  in  the  foregoing  description  is  not  over- 
drawn.— Modern  Machinery. 


Every  steam  plant  should  be  fitted  with  more  than  one  boiler 
eeder. 


SMOKE  PREVENTION  AND  BOILER  RATING. 

The  proceedings  of  the  Engineers  Society  of  Western  Pennsyl- 
vania, just  issued,  contains  the  recommendations  of  the  commit- 
tee on  smoke  prevention  and  boiler  rating  as  follows  : 

In  the  matter  of  rating  of  steam  producing  plants,  the  following: 
three  divisions  were  discussed  :  ( i )  Heating  surface  per  horse 
power  ;  (2)  great  surface  per  horse  power,  and  (3)  amount  of 
draft.  The  committee  did  not  think  it  wise  to  recommend  any 
fixed  amount  of  heating  surface  per  horse  po^er,  partly  because 
some  boilers  are  working  economically  with  less  than  the  usual 
surface  usually  recommended  per  horse  power  ;  that  is,  for  a  hori- 
zontal tubular  1 2  square  feet,  and  for  a  water  tubular  10  square  feet. 

In  regard  to  the  area  of  grate  surface  per  horse  power,  the 
committee  recommends  the  following  ;  (1)  Run  of  mine,  one-sixth 
to  one-fifth  square  foot  per  horse  power  ;  (2)  slack,  bituminous  an- 
thracite, one-fourth  to  one-fifth  square  foot  per  horse  power,  the 
air  space  in  the  grate  being  taken  at  50  per  cent  For  mechanical 
stoking  the  rate  should  be  the  same. 

Regarding  the  third  matter  the  committee  finds  that  in  all 
cases  the  draft  should  be  measured  not  in  the  stack  nor  in  the 
ashpit,  but  in  the  furnace  over  the  fire  and  with  the  furnace  door 
closed  and  the  ashpit  door  open  when  working  the  grate 
at  the  above  mentioned  rate.  When  thus  measured  in  unfavorable 
w  eather  the  minimum  should  be  three-eighths  of  an  inch  (or  run  of 
mine  and  one-half  inch  tor  slack. 

Regarding  smoke  prevention  the  committee  reached  the  follow- 
ing conclusions  : 

1.  In  an  ordinary  furnace,  smoke  may  be  made  verj-  light  by 
very  careful  hand  firing,  yet  in  practice  this  cannot  be  obtained 
continuously,  and  the  use  of  special  furnaces  or  appliances  should 
be  insisted  on  and  made  compulsory  by  law. 

2.  The  best  method  of  preventing  smoke  is  to  bum  the  fuel  in 
a  separate  chamber,  so  that  the  combustion  is  complete  before 
the  gases  touch  the  surface  of  the  boiler. 

3.  Where  this  method  is  not  practical,  as  in  boiler>  already  set 
and  where  there  is  no  room,  the  best  results  are  obtained  by  mix 
ing  the  smoke,  as  it  passes  from  the  furnace  with  heated  air,  the 
effect  of  which  increases  the  temperature  of  the  smoke  as  the 
temperature  of  the  air  increases,  thus  burning  the  smoke. 

4.  That  as,  even  with  special  furnaces  of  the  above  types,  with 
hand  firing,  the  combustion  is  irregular  and  hence  some  smoke 
must  be  produced  at  times,  the  use  of  mechanical  stokers  is 
strongly  recommended,  especially  in  all  plants  above  100  horse 
power. 

5.  As  mentioned  above,  there  is  a  lower  limit  of  grate  area  per 
horse  power  below  which  the  furnace  is  not  heated  enougli  to  in- 
sure complete  combustion  and  smoke  is  thus  produced. 
For  this  reason  all  plants  should  be  subdivided  into  two  units  at 
least,  in  order  that  the  boilers  may  never  run  at  a  lower  activity 
than  one-third  of  their  rated  horse  power. 


SAVING  AND  WASTE  IN  SMALL  STEAM  PLANTS. 

An  interesting  case  of  inipi  oveincnl  in  the  economy  o(  a  small 
power  plant  has  recently  come  before  our  notice,  says  the  Engineer, 
In  the  plant  in  question  steam  was  required  to  heal  a  small 
building  and  to  supply  an  engine  developing  some  20  to  30  indi- 
cated horse-power  for  about  10  hours  per  day.  For  this  purpose 
two  boilers  were  employed,  one  an  old  type  heating  boiler  fur- 
nishing steam  at  low  pressure  for  heating  purjK>ses.  and  the  other 
an  old  and  decrepit  tubular  boiler  for  the  eng-ine.  .\  good  grade 
of  stove  coal  was  burned  in  each  costing  about  $5  per  ton.  L'nder 
these  conditions  the  daily  consumption  of  coal  during  the  winter 
months  was  about  one  ton.  In  due  course  of  time  these  old 
boilers  were  taken  out  and  replaced  by  a  modem  b«Mlei-  of  the 
usual  fire  tube  type.  The  grate  of  this  boiler,  both  in  extent  and 
form  of  grate  bar,  w.-is  designed  tor  rice  coal  instead  of  the  more 
expensive  fuel  which  had  been  previously  used.  At  the  same  time 
the  engine,  which  was  simple  and  nc>n-condensing,  was  arranged 
to  deliver  its  exhaust  into  the  steam  heaters,  and  thus  to  utilise 
the  exhaust  steam  for  heating  purposes  instead  of  thmwing  it 
away  entirely,  and  then  providing  by  a  se]>arate  boiler  the  steam 
reqired  for  the  heating. 

I'ndor  the  same  general  conditions  as  belore  and  without  further 
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engineering-  refinement,  the  consumption  of"  fuel  has  been  reduced 
to  about  one-half  ton  of  rice  coal  as  compared  with  the  ton  of 
stove  coal  formerly  used.  This  means  a  net  saving-  of  about  $4 
per  day  in  the  fuel  account.  During  the  summer  months  the  saving 
will  be  less,  but  it  is  within  the  limits  of  probability  to  count  on  a 
saving  of  about  $1,000  per  year  simply  in  the  fuel  account. 

With  some  further  improvements,  such  as  an  exhaust  feed  water 
heater,  improved  non-conducting  covering  for  the  boiler  and  pip- 
ing, a  still  further  saving  may  be  expected. 

It  may,  of  course,  be  said  that  the  first  conditions  were  exces- 
sively wasteful,  and  such  indeed  was  the  case.  At  the  same 
time  there  are  only  too  many  just  such  wasteful  little  steam  plants 
scattered  throughout  the  length  and  breadth  of  our  land,  and 
while  in  many  of  them  conditions  would  not  permit  of  so  large  a 
relative  financial  saving  as  that  described  above,  still  the  illustra- 
tion given  may  be  taken  as  a  fair  example  of  what  may  be  saved 
under  conditions  of  this  general  character.  Again  it  may  be 
noted  that  the  new  plant  referred  to  is  by  no  means  in  the  front 
rank  of  engineering  practice.  The  installations,  old  and  new,  in 
fact  involve  only  the  simplest  of  every  day  engineering,  and  may 
be  taken  as  a  good  illustration  on  the  way  money  may  be  wasted 
or  saved  in  the  fuel  account  of  an  ordinary  small  steam  and  power 
plant. 


HINTS  FOR  ENGINEERS. 

An  asbestos  plug  cock  makes  a  very  good  blow-off  cock. 
Engineers  used  to  argue  concerning  the  advisability  of  turning 
the  plugs  of  these  cocks  more  than  one-quarter  revolution,  but  such 
discussions  were  suddenly  cut  off  by  the  appearance  of  plugs  that 
could  not  be  turned  more  than  90  degrees. 

Many  of  the  valves  found  in  modern  steam  plants  have  remov- 
able discs,  so  that  when  one  leaks  it  can  easily  be  repaired.  A 
supply  of  these  discs  should  always  be  kept  on  hand,  as  it  may 
not  be  convenient  to  buy  one  when  it  is  wanted. 

When  an  engine  runs  "  under,"  it  always  has  an  awkward 
appearance. 

If  you  are  not  paid  as  much  money  for  nnining  your  engine  as 
you  'consider  the  job  worth,  do  not  fail  to  keep  the  plant  in  first- 
class  condition,  for  visitors  will  not  stop  to  inquire  how  much 
salary  you  receive. 

When  calculating  the  speed  of  an  engine,  begin  with  the  gover- 
nor pulley,  just  as  if  it  were  the  driving  pulley  on  a  shaft. 

If  it  is  necessary  to  use  the  common  globe  check  valves,  when 
piping  up  a  steam  plant,  use  one  size  larger  than  the  pipe,  as  they 
will  work  with  less  friction. 

Leaky  boiler  seams  should  never  be  calked  with  steam  pressure 
on  the  boiler. 

One  hundred  pounds  of  wood  are  equal  to  forty  pounds  of  good 
coal,  so  far  as  steam-making  qualities  are  concerned.  A  cord  of 
hickory  wood  is  worth  much  more  than  a  cord  of  chestnut,  but 
the  latter  does  not  weigh  as  much  as  tin'  former,  so  that  for  ei|ual 
weights,  there  value  is  equal.  It  Is  assumed  thai  the  wood  is 
thoroughly  seasoned. 

Before  you  attempt  to  carry  your  indicatt>r  box  away  by  tlie 
handle,  be  surt'  lliat  the  litl  is  ioi  ki'd  or  hooketl,  as  olhei  wise  \-ou 
may  find  the  indicator  oji  llie  floor-. 

An  injector  requires  steam  for  its  successful  o]H'i-allon;  lK>t 
water  will  not  answer  the  purpose. 

Ground  joints  on  cylinder  heads  of  sd'ain  I'ligines  are  gooil 
things,  as  they  save  packing  anil  IroubK-,  hut  Ihi  y  must  lu-  us<  d 
carefully  when  taken  apart,  as  it  doi's  not  ri  i|Mli  r  inui  h  to  make 
them  leak.  Before  they  are  put  together  both  surlaci's  should  he 
well  cleaned,  and  treated  with  cylinder  oil. 

Locate  the  blow-off  valve  as  near  your  boiler  as  possible. 

Plumbers  often  use  wax  for  making  joints  on  gas  pipes,  in  order 
to  prevent  leaks,  but  red  or  white  lead  will  do  for  oi  clinar)-  work  ; 
if  there  are  small  leaks  the  joints  may  be  varnished. 

When  fitting  up  a  water  tank  for  use  in  the  upper  story,  or  per- 
haps on  the  roof,  locate  the  outlet  pipe  in  the  side  near  the  bottom. 
Do  not  let  it  project  on  the  inside,  but  have  it  funnel-shaped,  with 
the  inner  end  flush  with  the  inside  of  tank,  'i'liat  is  the  w.-iy  to 
secure  the  greatest  efficiency  ;  in  i>lhcr  words,  the  pi  i>per  way  to 
get  the  most  water  through  the  |)ipe  in  a  given  linn-. 

When  an  engineer  thoroughly  untU-rstands  the  inachiiie  that  he 
has  charge  of  he  has  made  a  good  point,  but  he  can  not  claim  to 
be  well  informed  in  the  business  until  he  has  a  goixl  working 
knowledge  of  several  other  kiiuls.     lie  ^IumiUI  also  stud)-  up  tin- 


man who  owns  the  machine  he  is  running,  for  failure  to  do  this 
may  result  in  complete  dissatisfaction,  when  he  in  reality  is  a  com 
petent  engineer. 

When  it  is  desired  to  connect  into  a  pipe  say  2  inches  or  less  in 
diameter,  it  is  frequently  cheaper  to  break  a  cast  iron  L  than  to 
disconnect  several  joints. 

If  you  intend  to  use  a  heavy  cylinder  oil  in  a  cold  place,  buy 
a  downward-drop  lubr  cator. 

Be  sure  to  close  the  drip  cocks  on  your  engine  when  it  has 
attained  full  speed. 

The  tensile  strength  of  a  rivet  is  usually  much  greater  than  its 
shearing  strength,  but  this  is  counterbalanced  by  the  fact  that 
when  two  boiler  plates  are  riveted  together,  the  friction  which 
must  be  overcome  before  they  can  be  torn  apart,  is  very  great. 

Do  not  roll  sheet  packing  into  a  bundle  of  small  diameter,  but 
spread  it  on  a  broad  shelf. 

Some  pumps  have  hand  levers  to  start  them  with  in  case  the 
valve  gear  fails  to  work,  while  others  have  none  because  it  is 
claimed  that  none  is  needed.    I  prefer  the  former. 

It  is  a  good  plan  to  let  your  engine  exhaust  into  your  heating 
system,  but  it  is  not  necessary  or  advisable  to  have  the  inner  sur- 
face of  the  pipes  coated  with  the  dregs  of  cylinder  oil.  It  is  well 
to  'put  a  separator  in  the  exhaust  pipe  and  locate  it  near  the 
engine. 

Do  not  do  anything  to  discourage  yourself.  This  means  that 
if  you  are  an  engineer,  striving  to  keep  and  old  plant  in  good  order, 
do  not  count  the  hours  you  work  each  week  (unless  you  are 
fortunate  enough  to  be  paid  by  the  hour),  for  they  may  mount  up 
to  an  alarming  figure  and  so  operate  to  dishearten  vou. 

Heating  by  direct  radiation  means  that  the  radiators  are  located 
directly  in  the  rooms  to  be  heated. 

Rosin  makes  a  very  poor  belt  dressing. 

Do  not  attempt  to  tighten  the  nuts  on  a  flange  coupling  under 
steam  pressure. 

What  a  great  number  of  reasons  are  given  for  boiler  explosions 
as  we  hear  of  them  from  day  to  day  !  If  all  were  correct  it  would 
prove  a  steam  boiler  to  be  a  very  complicated  and  unsafe  thing  to 
handle,  or  work  around,  but  fortunately  some  of  these  reasons  do 
not  exist  outside  of  the  fertile  brain  of  those  who  exploit  them  for 
their  own  benefit.  A  boiler  explodes  because  it  is  not  strong 
enough  to  stand  the  pressure  that  is  put  upon  it,  and  that  covers 
the  whole  ground.  The  boiler  may  be  new,  with  defects  that 
render  it  at  once  unsafe,  and  when  working  pressure  is  put  upon 
it  there  is  trouble,  or  it  may  be  old  and  gradually  grow  weaker 
until  it  fails  under  an  ordinary  pressure.  Of  course,  it  takes  an 
experienced  engineer  to  tell  when  it  has  become  unsafe,  but  there 
is  nothing  supernatural  about  it,  as  some  people  would  have  us 
believe. — H.  W.  Wakeman,  in  The  Wood-Worker. 


DUPLEX  TELEPHONE  LINE  IN  JAPAN. 

Some  time  ago  the  Japanese  government  lauseil  to  be  installed 
two  metallic-circuit  telephone  toll  lines  between  Yokohama  and 
Tokio,  a  distance  of  about  15  miles.  The  traffic  soon  exceeded 
the  capacity  of  these  lines,  and  in  default  of  a  govermnent  appi  o- 
priation  for  a  third  liiu",  it  was  cli-cided  to  iluplex  tin-  two  existing 
ones.  To  ilo  this  the  repeating  coil  at  i-ai  h  imuI  oI  I'ithei-  ciri'uit 
(four  in  all)  was  split  at  the  middle  point  of  its  primar)-  wiruling, 
antl  a  wire  placed  coiuiecling  these  two  points  in  the  two  coils  at 
N'okohama,  and  a  similar  connection  between  the  (wo  coils  at 
Tokio.  In  each  of  these  ci-oss-conneeting  l  ircuils  was  placeillhe 
ordinary  microphone  and  telephone  apparatus.  Thus  a  tliirtl  cir- 
cuit WHS  obt.'iined,  the  two  legs  of  which  were  double,  each  leg 
embracing  the  two  parallel  wires  of  one  existing  metallic  <-ii-cuil. 
Interference  and  cross-t;ilk  between  tin-  new  inst lunu'iits  ami  the 
others  was  thus  neutr;dized  in  e.'ii'h  l  ircuit.  Tlu' ilupli-x  arrangi-- 
inent  has  been  working  satisfactorily  since  its  installation. 


A  great  telegraph  case  is  before  the  Court  of  Appeals  in  Toronto. 
The  plainlifTis  George  Morrow,  a  Boston  broker,  aiul  he  is  suing 
to  set  asiile  a  transfer  of  stoi  k  in  the  Montreal  Teli-giaph  Goin- 
pany  to  the  Great  Northwestern  Telegraph  Company,  whi'i-eby 
the  Western  Union  Telegraph  Company  secured  i-ontrol  of  both 
companies.  He  failed  before  the  lower  comt.  It  is  said  that 
$20,000,000  of  securities  are  directly  and  vilalU-  involvetl  in  the 
result  of  the  action  and  appeal.  It  is  claimed,  iniMdenlallv,  by  the 
plaintiff  that  the  Gr  eat  Northwestern  Company  is  not  earning  the 
eight  pel-  cent,  tliviilend  it  pays  anrnially  to  the  Montr  eal  Telegr  aph 
sharehoklers,  and  that  the  Western  Cnion  is  making  u|5  thi-  deficit 
and  charging  it  against  the  Can.ulian  companies. 
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SPARKS. 

Hug-h  McColl,  electrical  contractor,  of  Ottawa,  is  announced  to. 
have  assig-ned. 

An  ag-itation  is  on  foot  to  have  the  streets  of  the  village  of  Embro, 
Ont.,  lighted  by  electricity.  ^ 

Mr.  John  Ganter  has  been  appointed  engineer  of  the  water- 
works and  electric  light  plants  at  Woodstock,  N.  B. 

Mr.  Simmons,  electrician  of  the  electric  light  plant  at  Hunts- 
ville,  Ont.,  has  tendered  his  resignation  to  the  council. 

The  electric  light  plant  of  the  Fraserville  Company  at  Riviere 
du  Loup,  Que.,  was  destroyed  by  fire  early  last  month. 

The  ratepayers  of  Dresden,  Ont.,  have  voted  in  favor  of  borrow- 
ing $10,000  on  debentures  to  purchase  an  electric  light  plant. 

The  Guelph  Street  Railway  Company  has  secured  a  charter  for 
an  electric  road  to  Hespeler,  via  Puslinch  lake,  and  to  Berlin. 

Hull  Bros.  &  Company  are  building  a  large  block  at  Calgary, 
N.  W.  T.,  and  purpose  installing  an  electric  light  plant  in  the  build- 
ing. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Lindsay,  Ont.,  at 
an  earh'  date  to  provide  for  installing  a  municipal  electric  light 
plant. 

It  is  reported  that  work  will  be  commenced  in  the  spring  on  the 
extension  of  the  Hamilton  Radial  Railway  from  Burlington  to 
Oakville. 

The  town  of  Yarmouth,  N.  S.,  is  seeking  authority  from  the 
provincial  legislature  to  borrow  $10,000  for  the  purposes  of  elec- 
tric lighting. 

The  city  council  of  Victoria,  B.  C,  have  recently  purchased 
some  arc  lamps  for  street  lighting  from  the  Gregory  Electric  Com- 
pany, of  Chicago. 

Mess'-s.  Breck  &  Halliday  have  secured  the  contract  for  wiring 
the  new  drill  hall  at  Kingston,  Ont.,  for  185  incandescent  and  8 
enclosed  arc  lamps. 

Mr.  Roderick  J.  Parke,  electrical  engineer,  recently  g^ave  before 
the  Engineers  Club,  of  Toronto,  an  interesting  talk  on  "  The 
Application  of  Electrical  Power  to  Manufacturing  Purposes." 

The  Nelson  Tribune  says  that  an  electric  power  and  lighting 
plant  of  a  capacity  of  1,000  h.p.  is  to  be  erected  at  Three  Forks, 
Slocan,  B.C.,  by  Mr.  J.  M.  Harris,  a  principal  owner  of  the  Rec- 
co  mine,  Sandon. 

It  is  said  that  the  village  of  Glace  Bay,  in  Cape  Breton,  will 
install  an  electric  light  plant  during  the  coming  summer.  It  is 
also  understood  that  an  electric  railway  between  Glace  Bay  and 
Sidney  is  mooted. 

The  Amherslburg  Electic  Light,  Heat  &  Power  Company  have 
re-elected  the  following  officers  :  N.  A.  Coste,  president  ;  John 
A.  Auld,  vice-president ;  W.  H.  McEvo}-,  managing  director;  F.  M. 
Falls,  secretary  treasurer. 

The  demand  for  office  accommodation  in  the  vicinity  of  the  re- 
cent great  fire  in  Montreal  has  induced  the  Great  North- Western 
Telegraph  Company  to  fit  up  for  office  renting  purposes  the  lop 
storeys  of  their  building. 

Mr.  J.  Beck  lost  his  life  recently  in  the  works  of  the  Canadian 
General  Electric  Company  at  Peterborough,  Ont.  While  interest- 
ed in  his  work  he  unthinkingly  lowered  his  head,  which  was 
caught  between  two  pieces  of  iron  which  came  tcigether,  causing 
almost  instant  death. 

Tenders  have  just  been  taken  for  the  erection  of  a  boiloi-  house 
and  for  the  steam  heating  and  electric  power  plant  for  a  central 
heating  system  for  Queen's  University  at  Kingston,  Ont.  The 
architects  of  the  work  are  Messrs.  Symons  &  Rae,  15  Toronti> 
street,  Toronto. 

The  Peterborough  Hydraulic  Power  Company  has  been  incor- 
porated, with  a  capital  of  $50,000  and  head  office  at  Peterborough, 
Ont.,  the  object  being  to  develop  a  water  power.  Hon.  George 
A.  Cox,  of  Toronto,  and  Mr.  W.  G.  Morrow,  of  Peterborough, 
are  among  the  promoters. 

The  town  of  Digby,  N.  S.,  may  ask  authority  from  the  Leg- 
islature to  borrow  $40,000  for  the  purpose  of  buying  out  the  elec- 
tric light  plants  at  Bear  River  and  Digby,  and  using  the  present 
water  power  of  the  Bear  River  Company  to  supply  the  above  named 
towns  with  electric  light  and  power. 

Mr.  Harold  Eraser,  the  new  manager  of  the  electric  light  plant 
at  Brockville,  Ont.,  made  a  verbal  report  to  the  commissioners  a 
few  weeks  ago,  in  which  he  recommended  the  installation  of  new 
generators  for  power,  arc  and  incandescent  purposes,  .and  the 


purchase  of  new  wire,  poles,  insulators,  etc.  He  estimates  the 
cost  of  the  proposed  improvements  at  $2,500. 

Mr.  W.  E.  Stevens,  barrister,  of  Aylmer,  Ont.,  has  made 
application  to  the  Ontario  Legislature  for  the  incorporation  of  the 
'London,  Aylmer  and  Port  Burwell  Electric  Railwav  Company, 
to  construct  an  electric  railway  connecting  the  points  named, 
passing  through  the  counties  of  Middlesex  and  Essex. 

The  New  York  Journal  makes  the  announcement  that  Edison 
has  invented  a  storage  battery  which  will  be  able  to  produce 
power  so  cheaply  that  coal  will  be  worth  little  more  than  sand. 
It  is  stated  that  he  has  been  working  on  the  battery  for  vears, 
and  expects  to  have  it  in  commercial  shape  by  next  fall. 

The  Electric  Lighting  Company  at  Portag-e  la  Prairie,  Man., 
are  negotiating  with  the  corporation  for  a  renewal  of  their  light- 
ing contract.  The  council  is  willing  to  pay  $1,600  for  the  present 
lighting  service  for  one  year,  while  if  a  contract  for^  longer  period 
is  given  a  number  of  improvements  to  the  plant  are  demanded  bv  the 
town. 

The  village  of  Carleton,  a  suburb  of  St.  John.  X.  B.,  has  been 
lighted  electrically  by  D.  W.  Clark  &  Sons,  who  have  in  addition 
supplied  houses  and  stores  in  Carleton  and  Lancaster.  The  ctiv 
now  proposes  to  acquire  the  franchise  of  this  firm  and  will  likelv 
purchase  their  plant.  The  project  of  building  an  electric  railwav 
in  Caleton  may  also  be  taken  up  by  the  city. 

Mr.  T.  A.  Stephen,  on  behalf  of  a  company,  has  applied  to  the 
town  of  Edmonton,  N.  W.  T..  for  the  charter 'of  the  Edmonton 
Street  Railway  Company,  now  held  by  the  town.  This  charter 
was  obtained  in  1894  and  was  for  a  street  railway,  with  power 
to  build  from  Strathcona  to  Edmonton.  The  intention  of  the 
present  company  is  to  apply  for  an  extension  of  the  charter  so  as 
to  take  in  the  municipalities  within  a  radius  of  25  miles  of  the 
town. 

The  Canadian  General  Electric  Company  have  purchased  a 
a  tract  of  30  acres  of  land  at  the  crossing  of  the  Northern  and 
C.P.R.  railwav  lines,  Toronto,  on  which  it  is  the  intention  to  erect 
an  extensive  foundry.  The  first  building  to  be  erected  will  be 
a  large  general  foundry,  to  be  followed  by  a  pii>e  foundry,  ma- 
chine shops,  structural  iron  shops,  blacksmith's  shop,  pv>wer 
house,  store  house,  etc.  Railwaj'  tracks  will  be  nm  through 
each  building,  and  electric  cranes  will  be  provided  ^for  handling 
work  up  to  50  tons.  All  the  machinery  in  the  shops  will  be  oper- 
ated by  electric  motors.  The  equipment  will  be  of  the  most  mod- 
ern character,  as  representatives  of  the  company  have  recently 
visited  the  leading  manufacturing  centres  in  the  L'nited  States 
acquiring  infornialion  as  to  the  latest  and  best  methods  of  shop 
construction.  It  is  expected  that  the  work  of  construction  will 
begin  in  the  early  summer. 
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April,  igoi 

A  METHOD  OF  CHARGING  FOR 
ELECTRICITY. 

At  a  meetings  of  the  North-Western  Electrical  Associ- 
ation heldjanuary  i6th  at  Milwaukee,  a  paper  suggesting 
a  method  of  charging  for  electric  service  was  read  by 
Henry  L.  Doherty,  an  abstract  of  which  is  herewith  pre- 
sented. 

There  are  but  two  distinct  ways  of  charging  for  elec- 
tric service  :  First,  flat  rates  ;  second,  meter  rates. 
Abstractly,  flat  rates  are  preferable,  being  an  advantage 
to  the  station  if  properly  imposed  rates  are  given,  but 
even  then  such  rates  are  liable  to  drive  away  much  pro- 
fitable business.  Meter  rates  cannot  be  placed  so  high 
but  that  loss  may  result,  as  a  consumer's  costs  to  the 
company  will  not  equal  his  total  payment,  even  if  he  pay 
$1  per  kilowatt.  The  inequity  of  flat  rates  need  no  com- 
ment. Payment  based  on  meters  is  often  more  inequit- 
able than  flat  rate  basis,  because  of  diflficulty  of  not 
knowing  the  maximum  demand  that  the  station  must  be 
prepared  to  supply.  Charging  a  fixed  rate  per  kilowatt- 
hour  on  meter  basis  bears  no  relation  to  cost  of  service. 
Cases  may  sometimes  be  best  illustrated  by  exagger- 
ations. Suppose  you  should  receive  an  application  for 
a  2,000-light  connection  to  be  used  as  a  relay  in  case  of 
a  break-down  of  an  isolated  plant.  At  what  rate  per 
kilowatt  could  you  aflford  to  supply  the  applicant  with 
current?  This,  is  the  same  problem  which  confronts  us 
on  a  modified  scale  with  each  consumer. 

Our  costs  are  fixed  by  : 

1.  The  number  of  consumers  we  have. 

2.  Distance  from  the  station. 

3.  Capacity  they  demand. 

4.  Amount  of  their  consumption. 

The  proposed  system  is  stated  as  follows  :  There  are 
costs  such  as  bill  making,  and  meter  reading,  which 
are  fixed  by  the  number  of  consumers  or  meters,  and 
many  other  costs  that  are  fixed  by  the  number  of  con- 
sumers or  meters  we  must  care  for,  such  as  meter  test- 
ing and  maintenance,  office  rent,  complaints  and  gratuit- 
ous work,  superintendence  and  inspection.  To  cover 
such  expenses,  I  propose  to  have  a  fixed  charge  for  each 
consumer,  regardless  of  his  consumption  or  the  size  of 
his  installation,  provided  no  more  than  one  meter  is  in- 
stalled. There  are  certain  other  costs  whicli  are  fixed 
by  the  capacity  demanded,  such  as  interest- on  invest- 
ment, transformer  losses,  maintenance,  depreciation, 
etc.  To  cover  such  expenses  I  propose  to  have  a  fixed 
charge  for  each  lamp  the  consumer's  connection  will  per- 
mit him  to  demand,  without  regard  to  the  number  of 
lamps  installed  or  amount  of  current  used.  There 
are  other  charges  which  are  fixed  by  the  quantity  of  cur- 
rent generated,  such  as  boiler  fuel,  lamp  renewals,  etc. 
To  cover  such  expenses  as  these,  I  propose  to  charge  a 
fixed  and  uniform  rate  per  kilowatt-hour  consumed. 
Outside  of  boiler  fuel  and  lamp  renewals,  your  operating 
costs  would  not  be  greatly  increased  if  you  operated 
twenty-four  hours  per  day  at  yoiu^  maxinumi  load,  nor 
would  they  be  greatly  diminished  if  you  operated  but 
five  minutes  per  day,  at  your  maximum  load,  assuming, 
of  course,  that  you  stood  ready  to  servecurrent  atany  time 
throughout  the  twenty-four  hours  should  it  be  called 
for.  A  charge  for  "  readiness  to  serve"  fixed  on  this 
basis  and  a  low  kilowatt-hour  rate  will  bring  about 
many  advantages  to  the  central  stations,  and  protect 
them  from  loss,  unprofitable  patronage,  and,  I  believe, 
will  protect  them  from  uiuicsirablc  legislation.  ,\ny 
change   in    methods  of  charging  will  cause  trouble,  if 
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enforced  suddenly  on  those  consumers  whose  bills  it  will 
increase,  but  this  system  can  be  used  in  place  of  horizon- 
tal reductions  in  the  rate  now  charged,  and  can  be  reason- 
ably exacted  from  new  consumers,  and  eventually  made 
universal.  Evolution,  not  revolution,  must  be  the  policy 
of  all  quasi-public  corporations.  In  view  of  the  fact 
that  it  will  be  inadvisable  to  enforce  this  system  on  old 
consumers,  who  will  be  injured  by  its  adoption,  I  propose 
to  adopt  it  first  as  a  substitute  for  all  special  rate  con- 
sumers, and  also  for  non-consumers.  Instead  of  divid- 
ing my  expenses  as  they  exist  to-day  and  apportioning 
them  amongst  the  consumers  on  this  basis,  I  expect  to 
adopt  such  charges  as  will  benefit  long-hour,  and  there- 
fore profitable  consumers,  to  such  an  extent  as  can  be 
readily  compensated  for  by  the  additional  business 
which  can  be  secured  with  a  lower  rate  per  kilowatt- 
hour.  1  will  continue  the  rate  cutting  by  small  steps, 
so  long  as  I  can  protect  the  company's  net  earnings  from 
marked  shrinkage. 

In  one  station,  where  we  have  been  experimenting, 
we  are  convinced  that  it  is  more  profitable  to  supply  con- 
sumers on  this  rate  system,  making  a  fixed  charge  of  $6 
per  consumer  per  year,  plus  $1.80  per  lamp  demanded 
per  year,  to  which  is  added  4  cents  per  kilowatt-hour, 
for  current  used,  than  to  sell  at  a  straight  rate  of  ten 
cents  per  kilowatt-hour.  Consumers  will  be  more 
liberal  in  the  use  of  current  when  supplied  at 
4  cents  than  at  10  cents  per  kilowatt-hour.  My  plan 
is  to  make  all  contracts  for  a  year  or  more, 
allowing  the  consumer  to  contract  for  any  cap- 
acity he  may  choose  ;  the  capacity  to  be  increased  when- 
ever he  desires,  but  not  to  be  decreased  except  at  the 
expiration  of  the  period  contracted  for  ;  the  capacity  to 
be  limited  by  a  suitable  maximum  demand  cut  out  to 
prevent  him  demanding  more  capacity  than  he  contracts 
and  pays  for,  and  one-twelfth  of  the  fixed  charge  to  be 
included  in  each  monthly  bill.  This  system,  1  believe, 
can  be  rendered  absolutely  uniform,  both  for  light  and 
power,  and  will  prove  more  equitable  than  any  other 
system.  A  reduction  of  the  kilowatt  rate  should  be 
made  for  current  supplied  for  power  purposes,  to  com- 
pensate for  higher  costs  for  lighting  service,  owing  to 
the  exact  degree  of  regulation  necessary,  and  the  cost 
of  lamp  renewals,  which  is  a  more  important  item  than 
is  generally  believed.  This  system  is  free  to  be  used  as 
described,  or  can  be  modified  to  suit.  It  is  in  use  in 
one  central  station  and  has  been  partially  adopted  in  two 
other  central  stations. 


ILLUMINATING  POWER  OF  ACETYLENE 
GAS. 

Recent  experiments  have  shown,  says  the  F^lectrical 
World,  that  the  illuminating  power  of  acetylene  gas 
after  being  stored  five  months  in  a  gas  holder  over 
water  was  only  6  per  cent,  of  that  obtained  under  cor- 
responding conditions  with  freshh'  prepared  gas,  al- 
though the  color  spectrum  was  approximately  the  same. 
In  other  words,  acetylene  gas  will  not  keep  its  illumi- 
nating power.  Moreover,  the  illuminating  power  ot 
this  gas  is  shown  to  var}-  with  the  manner  in  which  the 
gas  is  obtained  from  the  same  materials  of  calcium  car- 
bide and  water.  The  gas  obtained  by  the  "  dry  pro- 
cess "  had  only  about  80  per  cent,  of  the  illuminating 
power  of  gas  obtained  by  the  "wet  process."  This 
shows  that  if  water  is  added  to  calcium  carbide  the 
effective  result  is  not  the  same  as  when  calcium  carbide 
is  added  lo  water. 
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IMPROVEMENTS  IN  THE  COLOR  OF  THE 
ARC. 

Many  attempts  have  been  made  to  improve  the  violet- 
blue  color  of  the  arc  light,  which  is  objected  to  as  much 
as  ever,  and,  if  possible,  at  the  same  time  to  increase  the 
light  capacity  of  the  lamp.  According  to  a  paper  read 
by  W.  Wedding  before  the  Union  of  German  Electricians, 
held  this  year  at  Kiel,  a  considerable  amount  of  success 
has  after  all  been  achieved  by  H.  Bremer,  of  Neheim, 
on  the  Ruhr  river,  says  Engineering.  The  carbons,  that 
is,  only  the  upper  electrodes,  are  impregnated  with  salts 
of  calcium,  silicon  and  magnesia,  up  to  50  per  cent,  of 
such  salts  being  added  to  the  carbon.  Calcium  appears 
to  be  the  chief  ingredient.  The  reddish  yellow  flame  of 
calcium  softens  the  tone  of  the  light,  which  the  inventor 
claims  can  be  varied  at  will.  The  calcium  oxide  coats 
the  inside  of  the  globe,  and  of  the  chimney  which  is  used 
in  some  lamps,  with  a  white  deposit,  which  helps  to 
diffuse  the  light  in  all  directions  ;  so  that  we  do  not  see 
a  glaring  point,  with  unsteady,  ugly  shadow  lines  on 
the  upper  half  of  the  globe  and  a  zone  of  comparative 
darkness  directly  under  the  lamp,  but  a  pretty  uniformly 
bright  globe. 

The  photometer  tests  which  form  the  chief  part  of  Wed- 
ding's paper,  illustrate  these  and  other  features.  With 
an  arc  lamp  taking  12.3  amperes  at  44. 5  volts.  Wedding 
observed  that  the  light  intensity  was  almost  constant  ; 
over  6,000  candles,  in  the  cone  between  45  degrees  and 
go  degrees  with  the  horizontal,  and  that  on  the  horizon- 
tal itself  the  intensity  was  still  1,000  candles.  The 
hemispherical  intensity  was  4,320  candles,  which  cor- 
responds to  a  mean  current  consumption  of  0.126  watt 
per  candle.  This  a  very  remarkably  low  value.  The 
lamp  was  without  a  globe  ;  with  a  globe  the  current  con- 
sumption was  o.  196  watt.  The  carbons  are  verticalh- 
arranged,  not  quite  in  alignment.  The  mechanism  is 
said  to  be  much  simplified,  but  no  real  information  was 
offered  on  this  point,  beyond  stating  the  fact  that  the 
arc  is  considerably  flattened  out  and  contributes 
materially  to  the  light  emission.  The  yellow  nature  of 
the  light  should  assist  these  lamps  in  penetrating  through 
mists.  Some  preliminary  experiments  support  this 
view,  but  the  subject  requires  further  investigation.  As 
regards  searchlights  and  light-house  lamps,  where  this 
penetrating  power  would  be  of  paramount  importance, 
the  large  arc  may  prove  awkward  ;  for  these  lamps  we 
want  a  fairly  punctiform  source  of  light.  ATBremer  arc 
lamp  with  four  arcs  has  been  suspended  at  a  height  of  95 
metres  (312  feet)  from  the  Eiffel  Tower  in  the  Paris 
Exhibition.  The  four  acres  were  arranged  in  two  series, 
and  took  together  55.8  amperes  at  89.3  volts.  Tested 
without  a  globe,  when  suspended  8  metres  (26  feet) 
above  the  ground,  light  intensities  of  80,000  candles 
resulted,  the  mean  current  consumption  being  o.  i  watt 
per  candle,  based  upon  a  hemispherical  intensity  of 
49,730  candles  ;  the  maximum  light  intensity  was  ob- 
served under  an  angle  with  the  horizontal  of  37  degrees. 
Fitted  with  a  globe,  the  hemispherical  intensity  was 
26,890  candles,  corresponding  to  a  current  consumption 
of  0.17  watt.  The  metallic  vapors  in  the  arc  diminished 
the  resistance  of  the  arc,  but  the  carbons  burn  away 
twice  as  rapidly  as  ordinary  carbons.  If,  however, 
the  ratio  of  the  carbon  section,  new  to  old,  is  1.3,  as  is 
asserted,  that  disadvantage  would  balance  itself.  No 
vapors  are  supposed  to  escape  from  the  globe.  Bremer 
uses  his  carbons  also  with  alternating-current  arc 
lamps. 


A  DETERMINATION  OF  THE  MECHANICAL 
EQUIVALENT  OF  HEAT.* 

BY  DR.   HOWARD  TLRNER  BARNES.* 

The  method  employed  is  that  proposed  three  vears 
ago  by  Prof.  Callendar  and  the  author  at  the  British 
Association  meeting  at  Toronto.  In  essence  it  consists 
in  warming  by  a  steady,  measured  supply  of  electrical 
energy,  the  volume  of  water  passing  at  a  constant  deter- 
minate rate  through  a  short  small-bore  glass  tube  con- 
taining the  current-conveying  wire.  The  small-bore 
tube  connects  two  larger  tubes  in  which  are  fixed  the 
two  members  of  a  pair  of  differential  platinum  thermo- 
meters. These  thermometers  are  used,  when  evervthing 
has  become  steady,  to  measure  the  difference  between 
the  temperatures  of  the  water  entering  and  leaving  the 
middle  small  tube. 

A  glass  vacuum  jacket,  itself  surrounded  by  a  copper 
jacket  containing  water  at  the  inflow  temperature,  em- 
braces this  middle  tube  ;  and  thus  the  heat  lost  by  radi- 
ation from  the  water  as  it  is  warmed  in  and  flows  from 
the  tube  is  reduced  to  a  small  yet  measurable  amount. 
Errors  in  the  final  results  arising  from  this  loss  of  heat 
by  radiation,  from  the  loss  of  heat  by  conduction,  from 
the  tendency  of  the  water  to  follow  unvarying  stream- 
lines, and  from  the  thermal  capacity  of  the  apparatus, 
with  others  of  smaller  import,  were  all  estimated  and 
allowed  for.  The  most  important  of  the  measurements 
involved  are  the  electrical  ;  and  the  accuracy  of  these 
depends  ultimately  upon  the  accuracy  of  an  international 
standard  resistance  and  upon  that  of  the  voltage  assigned 
to  a  Clark  cell.  The  Clark  cells  employed  in  the  present 
series  of  experiments  gave  values  agreeing  with  all  the 
best  results  obtained  in  setting  up  this  electro-chemical 
combination. 

The  results  of  the  experiments,  which  extended 
over  a  year,  are  given  in  55  tables.  From  these  the 
author  constructs  another  table  of  the  values  of  the 
specific  heat  of  water  at  temperatures  between  o  C.  and 
100  C.  differing  by  5  C.  In  terms  of  a  thermal  unit  at 
i6°C.  the  specific  heat  at  5  C.  is  1  •00530,  at  40X.  is 
o'99735,  '^^  95  C.  is  i '00370.     It  is  a  minimum 

.37 '5  C.  In  terms  of  thie  thermal  unit  at  16  C.  the 
mechanical  equivalent  is  4M8S76  joules — about  o"  132 
per  cent,  higher  than  that  obtained  by  Reynolds  and 
Moorby  in  their  direct  mechanical  method.  This  dis- 
crepancy is  due,  the  author  concludes,  to  the  fact  that  the 
E.M.F.  of  this  standard  Clark  cell  should  be  taken  as 
I  "43325  int.  volts,  and  not  as  1  43420  volts,  as  used  in 
his  calculations.  With  this  new  value  tor  the  E.M.F. 
of  the  Clark  cell,  tiie  author's  results  come  into  most 
excellent  accord  with  those  obtained  by  Prof.  Rowland. 
The  author,  however,  ascribes  the  slight  differences  still 
existing  between  his  results  and  the  results  obtained  by 
the  electrical  methods  of  Griffiths  and  of  Schuster  and 
Gannon  to  the  radical  difference  in  the  methods  of 
calorimotrv. 


Engineeis  are  imu-li  more  willinjr  to  help  e.^oli  other  than  they 
were  twenty  vears  aifo.  Much  of  the  credit  for  this  desirable 
state  of  affairs  is  due  to  the  enjjineer's  associations  that  may  be 
found  in  nearly  every  state  in  the  Union.  This  is  a  move  all 
along:  the  line  in  the  rigfht  direction,  for  the  more  we  help  our 
brother  eng-ineers  the  better  posted  we  become,  for  a  principle 
that  was  laid  down  several  hundred  years  apo  tells  us  that  when 
we  improve  our  talents  they  will  multiply. 

*  Abstract  r>f  k  paper,  "  On  the  Capacity  f Ar  Heat  and  Water  tietween  the  Fre«rin< 
and  Boiling  Points,  together  with  a  Determination  of  the  Mechanic*!  Equivalent  c»f 
Heat  in  Terms  of  the  International  Electrical  Units,  read  hefore  the  Royal  Society, 
being  an  account  of  experiments  by  the  continuous  flow  meth<xl  of  c«lorimeir\-.  per- 
formed in  the  Macdonald  Phj-$ical  Laboratory  of  McOill  V«i»*r5iiy.  Mc>ntre«V 
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SPARKS. 

The  town  of  Lunenburg;,  N.  S.,  has  been 
granted  permission  by  the  Legislature  to 
borrow  money  for  electric  lig'hting  pur- 
poses. 

A  syndicate  is  negoitating  for  the  pur- 
chase of  the  property  and  franchise  of  the 
Sydney  Gas  and  Electric  Company,  of 
Sydney,  N.  S. 

Voting  on  the  by-law  to  provide  $7,000 
for  installing  an  electric  plant  for  lighting 
the  streets  of  Thessalon,  Ont.,  takes  place 
on  the  17th  inst. 

The  new  lighting  company  which  has 
been  formed  in  Montreal  will  be  known  as 
the  Montreal  Light,  Heat  &  Power  Com- 
pany. Mr.  H.  S.  Holt  has  been  elected 
president,   Mr.  Jas.    Ross  first  vice-presi- 
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FEATURES  worth  remembering  £ 

High  Speed,  Close  Hegulation, 
Great  Capacity,  High  Efficien- 
cy, Perfect  Cylindet  Gate, 
Steady  Motion. 

RECENT  PLANTS  INSTALLED 

Lachine  Rapids    Hydraulic  &  Land  Q 
Co.,  Montreal,  Que.,  12,000  h.p. ;  |; 
Chambly  Manufacturing  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  "ower  &  Light  Co.,  Ross- 
land,    B.C.,  3,000  h.p.;  Dolgeville 
Electric  Light  &  Power  Co.,  Dolge-  IH 
vilic,  N.Y.;  Honk  Falls  Power  Co.,  |[j 
EUenville,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,    N.  Y. ;    Quebec  Railway, 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE  SOLICITED 

THE 


Stilwell-Bierce  & 
Smith- Vaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.  S.  A. 
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dent,  Mr.  Rudolphe  Forget  second  vice- 
president,  and  Mr.  H.  H.  Henshaw  sec- 
retary. The  new  company  absorbs  the 
Montreal  Gas  Company,  Royal  Electric 
Company,  and  Chambly  Manufacturing 
Company,  and  has  a  capital  of  $1 7,000,000. 
Four  of  the  directors  are  also  directors  of 
the  Montreal  Street  Railway  Company. 

The  power  at  the  head  of  Shiek's  Island 
dam  at  Cornwall,  Ont.,  is  being  developed 
by  Mr.  H.  P.  Davis,  from  plans  prepared 
by  T.  Pringle  &  Son,  of  Montreal.  The 
power  is  to  be  utilized  for  operating  the 
canal  locks.  It  is  understood  that  the 
Bullock  Electric  Manufacturing  Company, 
of  Cincinnati,  Ohio,  have  secured  the  con- 
tract for  the  building  of  the  first  of  four 
three-phase  generators  to  be  installed.  In 
our  next  issue  we  hope  to  publish  a  descrip- 
tion of  the  proposed  development. 

At  a  recent  discussion   in   the  Ontario 


Legislature  on  the  bill  introduced  by  Mr. 
Carscallen,  of  Hamilton,  for  the  protection 
of  life  and  property  in  the  use  of  stationery 
boilers  and  engines,  and  the  examination 
and  licensing  of  persons  in  charge  of  them, 
Mr.  Whitney,  leader  of  the  Opposition,  ob- 
jected to  the  bill  because  hardship  would 
result  in  compelling  every  person  who  had 
charge  of  such  machinery  to  take  a  course 
of  study  which  would  entitle  him  to  a  cer- 
tificate ;  that  the  owners  of  many  saw-mills 
and  factories  could  not  afford  to  employ  a 
certificated  engineer. 


"  Effective  advertising  is  the  kind  that  is 
always  fresh  and  interesting.  If  there  are 
several  things  to  talk  about,  talk  about  one 
at  a  time,  and  talk  about  it  so  that  if  will 
make  an  impression.  Don't  sav  the  same 
old  things  over  and  over  in  the  same  old 
way.  " 


WANTED 


Soon  as  possible,  thoroughly  competent  Superintendent 
to  take  complete  charge  of  ihe  construction  department 
ot  a  Montreal  electrical  establishment.  Must  Understand 
indoor  wiring  in  all  its  branches  (Cleat,  Moulding, 
Skeleton-Concealed,  and  Iron  Conduit),  and  be  able  to 
take  off  quantities  from  architects'  plans  for  estimates. 

A  knowledge  also  of  Annunciator  and  Bell  Work 
will  receive  extra  attention  when  engaging. 

Address  in  confidence,  stating  references,  salary  ex- 
pected, &c.,  Wiring  Superintendent,"  care  Can- 
adian El  ECTKiCAi.  News. 


Steam  Packings 


Piston  Packing 
Lubricating  Oils  I  Greases 
Leatiier  and  Rubber  Belts 

Magnolia  Metal 
Best  A nti -friction 

Metal  in  World 


The 


William  C.  WilsoD  Co. 

Limited 
24  Front  St.  East 

TORONTO,        -  ONT. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
'I  he    rccogni/cd    medium    for  advertise- 
ments tor  Tcn<lers. 


I 


ICANADIAN  CONTRACT  record! 

K.  TORONTO./  .      ;  5 


"iVe^ot  a 
FR£t$cnoLM!$iiip: 


Technical  Education 

Bv  Mail. 
To  iiitroduof  the  \\\ii\x  Rtand- 
ardof  The  Amefican  ScIidoI 
of  ( '<n  r<'spninieno<'.  the  Ti  us- 
t.Ts  liavi-  voted  to  awai  d  a 
liiiiitt-d  nuinltt'i*  of  I-'roe 
Seliolarsliips  in  Mi-rhaniral, 
Kli-L-t]  ii-al,  or  Sti-aui 

Engineering, 

iiic  liidiiii,' :i  foinplete  oourso 
in  Mr.  li:i  nical  Di-awini;. 

An  cxc  rllcnt  oiiportunity 
loi  i)i"i\ate  instiau'tinn  in 
Matli.  njatics,  .'\IrclKi  iii,  a  1 
|ir:l«ini.'  or  tbo  scii-nrrs, 
nnd<  r  flio  dire<'tion  of  4'<»iii- 
lU'tf'iit  instructors. 
Ap/thr(ftioii  bhwk  on  reqitest. 

American  School  of 
Correspondence 

(  ri,„rlrr,'.l  bv  the  Cniuiio 
ireitllli  of  .U<issii<  huse!ts), 

"Boston.  Mass.,  U.  S.  A 


The  Search 
for  Work 

Tim  num  whii  oiin  do  Honu'thin^ 
bi'tter  than  anyone  else  doi'sn't 
Bparch  fi»r  work.  Emjiloyers 
Ht'arch  for  him.  We  teach  the 
tluMiry  of  engineprinj;  and  the 
trades  to  men  already  at  work. 
Thousands  of  our  students  have 
secured  a 

Salary-Raising 
Educataon 

in  Mechanical,  Electrical,  Steiim, 
Civil  or  Mining  Knyineerinc, 
f/heinistry  ;  Architoctnro ;  Pluiiib- 
iiii::  Enplish  Branchefl. 

When  writinp  etato  oubject  in 
which  iiitercHted. 
InteniatioMJil  CorrpspoiMlenoff  Schools, 
IE»»\  !<M>  I.  S4'ri:iilon,  Vn. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 
Circulates  in  Every  Province. 
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NATIONAL  ELECTRIC  LIGHT  ASSOQATION. 

The. annual  convention  of  the  National  Electric  Lig-ht  Associa- 
tion of  the  United  States  will  be  held  at  Niagara  Falls,  N.Y.,  on 
May  21,  22  and  23.  On  account  of  its  situation  in  close  proximity 
to  the  Pan-American  Exposition,  a  most  successful  meeting-  is 
expected. 


SPARKS. 

The  Bell  Telephone  Company  are  building  on  Hayden  street  a 
new  exchange  for  Yorkville,  North  Toronto,  which  they  expect 
to  have  completed  about  midsummer. 

Mr.  John  Ward,  formerly  manager  of  the  Greenwood  branch  of 
the  Vernon  &  Nelson  Telephone  Company,  has  been  appointed 
manager  of  the  Kootenay  Lake  Telephone  Company  at  Nelson, 
B.  C. 

Mr.  J.  K.  Dunstan,  local  manager  of  the  Bell  Telephone  Com- 
pany at  Toronto,  states  that  there  is  probably  a  larger  proportion 
of  telephone  wires  underground  in  Toronto  than  in  any  other  city 
in  the  world.    About  half  the  system  is  now  underground. 

Mr.  E.  F.  Clarke,  M.P.,  has  given  notice  in  the  Dominion 
Parliament  of  a  bill  to  compel  the  Bell  Telephone  Company  to 
furnish  telephones  on  application  to  any  premises  fronting  upon 


or  adjacent  to  any  hlghwav  on  which  the  company  has  constructed 
one  of  its  branches.  Another  clause  provides  that  after  the  9th 
of  July,  1902,  no  higher  rates  than  those  in  force  on  that  date 
shall  be  charged  by  the  company. 

The  annual  meeting  of  the  Robb  Engineering  Compan\-,  of 
Amherst,  N.S.,  was  held  a  fortnight  ago,  when  Mr.  D.  W.  Robb 
was  elected  managing  director.  A  half-\-early  dividend  of  fou 
per  cent,  was  declared,  and  a  considerable  sum  set  aside  for 
depreciation  and  a  reserve  fund.  It  was  shown  that  the  sales  for 
the  year  1900  were  about  850,000  above  the  previous  year,  while 
the  outlook  for  1901  was  still  brighter,  orders  being  booked  for 
nearly  three  months'  work  in  advance.  During  the  year  il  is  the 
intention  to  extend  their  buildings  and  plant. 


There  is  no  more  reason  wh\-  an  advertiser  should  slick  to  anti- 
quated methods  than  there  is  wh\-  he  should  insist  upon  ser\  ing  his 
customers  with  goods  which  were  in  style  halt  a  century  ago. 
And,  furthermore,  the  merchant  or  manufacturer  who  persistently 
refuses  to  make  his  advertising  conform  to  methods  which  prevail 
to-day  will  sooner  or  later  meet  the  fate  which  would  be  his  if  he 
refused  to  keep  his  stock  up-to-date  or  make  vvhatevei  commodi- 
ties he  manufactures  comply  with  the  requirements  of  the  day 
instead  of  those  of  3'ears  ago. — Current  Advertising. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Cpaig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
f  (Ctory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with   DOUBl.F.  COIL  FII.A.MEN't) 

Canadian  Patent  applied  for.  Any  Base, 
Candle  Pcwer,  or  Efficiency.  Sample  orders 
solicited  and  the  m  st  thorough  test  invited. 
Every  I^mp  tested  and  warranted.  Packed  i 
dozen  in  a  bov,  240  Lamps  in  a  case. 

■M  ANUK.\CTL'KKD  VV 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Orose,  Montreal 

Sole  Selling  Agent. 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


11  Gi  I( 


Office : 
409  Temple  Building 


MANUFACTURERS  OF  : 

Brown  High  Speed,  Girder  Frame  Slide  Valve 
and  Marine  Engines,  Gas  and  Gasoline  Engines, 
Impulse  and  Overshot  Water  Wheels 


MANl"F.\CTURERS  OF: 

Boilers,   Steam  and  Power  Pumps.  Steam. 
Hand  Power  and  Electric  Cranes 
Shafting.  Pulleys-  Etc. 


Rogers  Patent  Shaking  and  Dumping  Grate  Bars. 


The  Smart-Eby  fflachine  Co,,  Limited,  189  Barton  St.  E,,  HamilloD,  Ont. 


Western  Office:   419  Hastings  Street,  X'ancoi  ver,  B.  C, 


April,  1 90 1 


THE  CANADIAN  ELECTRICAL  NEWS 


III. 


JOHN  STARR,  SON  &  GO.,  Limited. 

HflLIFflX,  N.  S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


ESTABLISHED  1849- 
Charles  F.  Clark,  Jared  Chittenden, 

President.  Treasurer. 

BRADSTFtEETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  ihe  civilized  world. 

Subscriptions  are  based  on  the  sei  vice  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Sfiecific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:  -Halifax  N.S.;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


WESTON  mmi  mmm  go. 

7/4-720  Waiiam  Street,  NEWARK,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 

W/^ESTON^^NDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


WHAT  is  your  Motive 
Power  to  be  in  your 
New  Plant,  Water  or 
Steam  ? 


If  water  power,  why  not  send  for  a  copy  of  our  Bulletin  No.  200 
describing  our 

CROCKER  Men!  TURBINES 

We  will  submit  an  estimate  on  the  equipment  necessary  if  you 
will  supply  us  with  data. 

Should  you  require  steam  power  remember  that  we  build 

CORLISS  STEAM  ENGINE 

Simple,  Compound,  or  Compound  Condensing,  and  supply  Cot^n- 
sers,  Heaters,  Feed  Pumps,  Boilers,  Stacks,  etc.,  and  are  prepared 
to  contract  for  complete  installations. 
Your  correspondence  is  invited. 

Jenckes  MoLchine  Co. 

32  Lansdowne  Street  -  -  SHERBROOKE,  QUE. 


JUST  PUBLISHED 


THE 

Cf\Nf\Dlf\N 
Hf\ND-BOOK 

OF 
f\ND 

ELECTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  h 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Eng'ineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 


THE 

C.  H.  MORTIMER  PUBLISHING  CO 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 
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ess,  M^aren^t  Bate 


SOLE 


Milde  Micrcphnn? 

^-E  best  TRANBMffTER 
in  t-hrWortd. 


QUEBEC  agent: 

ror  Tne 


Switcli-BoarOs  and  Annunciators  f 


FIRE  ALARM  APPARATUS  and  { 

TELEGRAPH  INSTRUMENTS  ®  ^,■ 


"  Nessphones,"  Montreal 

419  SL  James  St., 

Cor.  Craii, 

MONTR&fVL 


.ephone  No.  1 100. 


ATENTS 


IN 
ALL 

COUNTRIES 


GUARANTEED 

BEAUDRY  &  BROWN 

Civil  Engineers  and  Land  Surveyers 
r07  sr.  jAMea  St.,  Montreai 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Refill  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS.  Manager, 
617-619  Lagrauchetiere  St.  -  MONTREAL 


OUR 


E.  6.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 
Tty  ^  Case 

Munderloh  6l  Co. 


6X  St.  Sulpice  Str*eet 


MONTREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 


REIVTOVAL  JJOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

Dyrvamos,  Motors, 

Fixtures,  Svipplies. 

Electric  Light  and  Wiring  Contractors. 


TENDERS  WAKTED 


A  0A I 


LECTRICALNEWS 


3  /xrMcT'B 


NGINEERING 


fl  OllRNAUgBI 

 ^  M'  ——J :>:.>:-iTtc /:•:•.<  ■ 


OLD  SERIES,  VOL.  XV— No.  8 
NEW  SERIES,  VOL.  X.— No  5 


MAY,  1901. 


PRICE  10  CENTS, 
$1.00  Per  Year. 


TKe  Urvited  Electric  Co*y»  Limited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturing:  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 

"■treSrd«.na.in,  Director.  154   King   St.   West.  TorOntO.  CiVn. 

HEAT  =  DISCOMFORT 
ELECTRIC  FAN  =  COMFORT 


Get  one  of  these 
and  Revel  in  Luxury 
during  the 
Hottest  Weather. 


All  Kinds  in  Stock.  >. 


Do  Not  Delav 


Send  for  Bulletin 
No.  50. 


Siv'uet  and  Trunion  Frame  Alternating  Current  Fan  Motor. 


CANADIAN  GENERAL  ELECTRIC  CO 


LIMITED 


oTaSS?  electrical  apparatus  and  supplies 


Factories  : 

Peterboro,  Ont. 

Montreal,  Que. 

Toronto,  Onl. 


HEAD  OFFICE  :  ^ 

TORONTO  ONT. 


Branch  Offices  : 

Montreal  Vancouver 

Halifax  Rossland 

Winnipeg  Nelson 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Pjans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretaj-^-'Trea-urer 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing.  Reconstructing. 

127  Kino  St.  E.,  HflffllLTON.  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates    Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

HYDRSDLIC  and  MILL  EKGIMRS 


Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering .  Each  department  supervised  by  an  Engi- 
neer experienced  in  that  special  branch  .... 

Imperial  Building,  MONTREAL 


C.  JE.  SH  EDBICK 

Manufacturer  of   SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
*1  All  I  ask  is  a  trial  tJ- 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OGKS 

AND  CROSS'«KMS 


WRITE  FOR  PARTICULARS. 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap 


SYRACUSE  SMELTING  WORKS 

MONTREAL,  P.Q. 


i  F.  PilPS  Eiffilli  W 


(LiayciTEiD) 


/V\ONTR&f\U  Gf\Nf\Df\ 

[  1  \mm  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rilii!  f[[D[R  m  mm  mi 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    AMERICAN  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 

Chicago  Store  :    F.  E.  Doxohoe,  Agent,  241  Madison  Street. 


Macallen 


Insulating 
Joints 


Distributing  .\gents 
for  Canada  .  .  . 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


FENSTERER  &  RUHE 

Importers  of  Glass  and  Porcelain  for  Electric  ajBd 
Gas  Trade. 

63  Yonge  St.,  TORONTO.  ONT. 


U.  S.  A.:  47  Murray  Street.  NEW  YORK 
Germany;  123  Rittersirassc,  BERLIN. 


"ROBB-ARMSTRONG"  ENGINE 

at  McGill  University,  Montreal 


BLILT  BY 


Robb  Engineering  Co.,  Limited. 

AMHERST,  N.  S. 

I  William  McKay,  19  McKen-^ie  Crescent,  Toronto. 
)  Watson  Jack  &  Co.,  7  St.  Helen  St.,  Montreal. 
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SPARKS. 

The  city  of  Winnipeg-  is  about  to  enlarm'  tlie  civic  electric  light 
station. 

The  ratepayers  of  Ainherstburg,  Ont.,  are  considering  the  pur- 
chase of  an  incandescent  electric  lig^ht  plant. 

The  ratepayers  of  Midland,  Ont.,  have  voted  in  favor  of  operat- 
ng^  the  electric  lig^ht  plant  under  municipal  control. 

It  is  announced  that  the  General  Electric  Company  has  been 
awarded  a  contract  by  the  Manhattan  Elevated  Railroad  Com- 
pany, of  New  ^'ork,  representing-  a  consideration  of  $3,000,000. 
The  largest  item  in  the  contract  is  1,600  motors. 


The  Canadian  General  Electric  Company  is  building;  a  new 
power  house  at  Nassau,  near  Peterborough.  The  work  is  in 
charge  of  Mr.  Henry  Holgate,  C.  E. 

It  is  understood  that  the  battery  plant  installed  by  Mr.  W.E.H. 
Massey  at  his  Dentonia  Park  farm,  for  light  and  power  purposes, 
was  not  found  satisfactory,  and  has  been  taken  out. 

Messrs.  Code  &  Burritt,  barristers,  have  written  to  the  city- 
council  of  Ottawa  asking-  whether  the  council  would  be  willing  to 
/grant  a  franchise  to  the  People  s  Electric  Lig^ht  &  Power  Com- 
pany about  to  be  formed,  on  the  same  terms  as  that  given  to  the 
Consumers'  Electric  Light  Company. 


in 

CO 

CO 

> 
o 


PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WR/TE  FOR  CATALOGUE .  .  . 

S.  MorgSLn-SmitK  Company 

YORK,  Penn.,  U.  S.  A. 


Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  60MP0UND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and  I  will  quote  you  prices  on  Chemicals  which  are  certain  to  clean 

your  boilers  and  keep  them  clean. 

Engirveers'  Supplies  -:-  LvibricoLting  Oils 

DAVID  SLEETH,  ^^^SoK^^^^^  MONTREAL 


CD 
< 
CO 

CD 

o 
o 

CO 

o 

US 


seen  our  Gas  or  Gasoline  Engines? 

They  arc  admirably  adapted  to  all  small  plants.  They  do  not  need  an  experienced 
engineer  to  run  iheni.     Send  for  a  handsome  illtistraled  catalog  telling"  all  about  iheni. 

Address  Department  E. 


The 


GOLDIE  &  MCCULLOCH  CO. 


GALT,  ONT. 


Limited 


WE  MAKF.  Wl  IKK  LOCK  KNGINKS,  IDKAI.  ENCINES,  GAS  AND  GASOLINE  ENCJINKS,  BOILERS,  PlIMPS,  WATER  WHEELS,  OATMEAL 
MILL  MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACIIINKRV, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH     PULLEYS,     CHAIN    TACKLE,    SAFES,    VAULTS    AND    VAULT  DOORS. 
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ELECTRIC  RAILWAY  STATISTICS. 

From  returns  received  from  the  thirty-five  electric 
railways  of  Canada,  Mr.  Geo.  Johnson,  the  Dominion 
statistician,  makes  up  the  foUou^ing  statement  : 

At  the  end  of  December,  1900,  the  number  of  miles 
of  electric  railway  in  Canada  increased  to  681  miles,  or 
49  miles  over  the  number  in  1899. 

The  thirty-five  electric  railways  in  Canada  carried 
118,129,862  passengers  in  1900,  an  increase  of  14,097,- 
203.  This  is  equal  to  carrying  every  man,  woman  and 
child  in  the  country  twenty-one  times.  The  car  mil- 
eage run  was  30,924,355  miles,  an  increase  of  1,277,508 
miles  over  1899.  The  mileage  run  and  the  passengers 
carried  show  that  for  each  mile  run  the  electrics  carried 
3.8  passengers,  against  3.5  in  1899. 

The  amount  of  paid  up  capital  invested  in  electrics 
on  31st  December,  1900,  was  $20,633,000,  and  the 
bonded  debt  was  $12,619,422. 

The  number  of  cars  in  active  service  in  1900  was 
1,642,  an  increase  of  98  over  the  previous  year.  The 
employees  numbered  4,493,  showing-  an  increase  of  164 
over  1899.  The  total  receipts  for  the  year  were  S5,- 
422,540  and  the  expenses  $3,268,001. 

The  steam  railways  carried  17,122,193  passengers  in 
1900,  So  that  the  total  passengers  transported  by  rail 
was  1 35, 252,055.  Between  them  the  steam  and  electric 
railways  carried  the  whole  population  of  Canada  25 
times  in  the  year,  and  the  proportion  was  a  little  over 
87  by  electric  and  a  little  under  13  by  steam  in  every 
hundred  persons  carried. 

Since  1897  the  number  of  passengers  carried  by  the 
electric  railways  increased  from  83,811,000  to  118,130,- 
000,  an  increase  of  34,319,000,  which  is  equal  to  41  per 


cent.,  while  those  carried  by  steam-using  rail-wavs  in- 
creased from  13,742,454  to  17,122,193,  an  increase  of 
25  per  cent.  The  expenses  form  about  67.50  per  cent, 
of  the  gross  earnings  of  the  steam-using  railways  and 
about  60.27  cent,  of  the  gross  earnings  of  the 

electric  railwav. 


The  telephone  service  in  Winn'pegf  was  recently  lieJ  up  for  a 
couple  of  hours,  due  lo  a  strike  of  the  operators 

The  Independent  Telephone  Association  of  the  United  States 
will  hold  its  next  convention  in  Buffalo  on  June  1  1,  12  and  13. 

Mr.  E.  H.  Gladwin,  local  managei  of  the  telephone  exchange 
at  Truro,  N.S..  has  recently  returned  from  a  trip  to  British 
Columbia. 

The  Bell  Telephone  Company  have  recent  Ij-  made  some 
changes  in  connection  with  their  system  in  Toronto.  Owing  ;o 
the  large  number  of  iustruments  in  use,  annoyance  has  resulted  in 
the  central  office  in  making  connections.  To  obviate  this  diffi- 
culty the  city  has  been  divided  into  three  sections,  known  as 
"Main,"  "Park,"  and  North,"  which  are  prefixed  to  the  telephone 
numbers.  The  numbers  on  the  Main  section  run  fro.n  1  to  4,466  ; 
those  on  the  Xoi  th  section  from  1  to  2,125  '•  '^"'^  those  on  the  Park 
section  from  i  I0865. 


J.  B.  Ff\RWELL  6c  SON, 

(Successors  to  McCaffrey  &  Farvsell) 
CONTRACTORS    AND    DKALERS  IN 

Canadian  Cedar 
Telegraph,  Telephone,  Electric 
Light  and  Trolley  Poles. 

Os-we^o,  N.Y.,  ..AND..  Orillia,  Ont. 
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Direct  Current  Generators 

Up  to  400  K.  \V. 

BELTED  AND  DIRECT  CONNECTED  TYPES 
Manufactured  by  "  SPRAGUE  ELECTRIC  CO." 


Watson  Jack  dc  Co, 


MONTREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  the  Northey  Triplex  Power  Pump  we  offer  a  machine  put  togetbvr  with  skill  brought  hy  years  of 
experience  in  pump  building,  and  with  full  provision  inade  fcr  the  varied  demands  likely  to  be  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  120  degrees  apart,  thus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  economizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  :  it  can  be  conveniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  to  suit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STVLES  AND 
VARIETIES  OF  PUMPING  MACHINERY  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.     CATALOGUES  AND  SPECIFICATIONS  FURNISHED 

UPON  REQUEST. 


We  are  also  manufacturers  ol  the  Horthey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  intermittent  power 
users  in  the  market.   Suitable  for  machine  shops,  pumping  and  electric  light  plants,  etc. 
Write  for  descnptive  booklet. 


THE  NORTHEY  CO.,  um.ted.  TORONTO,  ONT. 


If  its 


Pillsfiuro  Transtornier 

TYPE,  "K" 

it  IS  without  an  equal,  and  you  can 
Save  Money  by  buying.  WHY? 

Our  Catalogue  B  tells  \vh\- — 
we  give  it  away. 

We  keep  ex'en  tiimg  electrical. 


yoS  and.  yiO  Craig  St. 


John  a\^dougall 
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A  MODERN  LIGHTING  AND  POWER 
PLANT. 

One  of  the  most  modem  and  well  cared  for  electric 
plants  in  the  country  is  that  operating  in  the  city  of 
Sherbrooke,  province  of  Quebec.     Twelve  years  ago 


near  the  center  of  the  city.  Here  the  natural  fall  of  the 
river  has  been  utilized  to  the  utmost,  and  a  magnificent 
water  power  developed  having  a  working  head  of  33 
feet.  The  dam  is  largely  composed  of  the  natural  bed 
rock    supplemented     by     massive    crib-work  where 


Intkrior  of  Gkneratinc  .Station,  .Shkrurookk  Gas,  Watkr  &  Klkctric  Comi>anv. 


the  Sherbrooke  Gas  &  Water  Company  started  to  light 
the  streets,  using  for  that  purpose  two  Ball  arc  dynamos 
having  a  capacity  of  35  lights  each,  supplying  current 
for  52  arc  lamps  of  2,000  candle  power.  During  the 
same  year  a  500  light  T.H.  Royal  alternator  was  in- 
stalled in  order  to  supply  incandescent  lamps. 

From  this  modest  beginning  has  developed  the  pre- 
sent plant,  having  a  capacity  of  840  kilowatts.  The 
phenomenal  success  of  this  plant  has  been  due  in  large 
measure,  to  the  able  engineering  of  its  superintendent, 
Mr.  A.  Sangster,  to  a  broad  policy  of  dealing  wilh 
customers,  and  keeping  llu'  (.(.luipment  always  up-iii- 
date. 

The  power-house  is  substantially  built  of  brick,  and 
and  is  situated  on  a  rocky  island  in  the  Magog  river 


necessary.  The  construction  of  the  head-race  is  such 
that  this  plant  has  ne\or  suffered  any  inconvenience 
from  frazil  or  anchor  ice,  the  bane  of  most  water-wheel 
plants  in  this  section  of  the  coimtry. 

The  location  of  power  house  and  dam  allows  of  strong, 
short  steel  flumes  being  used,  one  for  each  wheel.  The 
hydraulic  equipment  consists  of  three  units,  each 
belted  direct  to  a  two-phase  S.K.C.  alternator,  having 
an  aggregate  capacity  of  1,000  horse-power.  The 
wheels  are  supplied  with  governors  ot  the  Ripogle  tvpe, 
made  b\'  Win.  Kenned)'  &  .Sons,  of  Owen  .Souiul,  and 
lia\c  proved  \  er)' salisfactorN'.  f  here  are  two  40  inch 
C  rocker  hoiizt)nlal  luil^iines  supplied  In  the  Jenckes 
Machine  t'ompany,  of  Sherbrooke,  and  one  54  inch 
New  American  made  by  Wm.  Kennedy  &  Sons,  Each 
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is  supplied  with  a  pulley  carrying  a  38  inch  belt  driving 
the  generators  on  the  floor  above. 

The  generators  are  of  the  well  known  S.K.C.  type, 
as  manufactured  by  the  Canadian  General  Electric  Com- 
pany, Toronto.  Generating  two-phase  current  of  133 
periods  frequency  at  2,400  volts.  One  is  of  360  kilo- 
watt capacity,  the  other  two  are  each  of  240  Kilowatts 
capacity. 

Each  generator  has  belted  to  it  a  multi-polar  exciter, 
each  capable  of  supplying  sufficient  current  to  excite  all 
of  the  generators. 

A  handsome  marble  switchboard  extends  across  the 
end  of  the  power  house,  supplied  with  S.  K.  C. 
switches  and  instruments,  as  manufactured  by  the 
Canadian  General  Electric  Company.  The  switchboard 
is  supplied  with  independent  phase  regulators  for  each 
generator,  and  connections  are  so  made  that  any  of  the 
generators  may  be  operated  in  parallel  or  on  separate 
circuits,  as  desired.  To  the  left  of  the  main  switch- 
board is  situated  the  board  for  the   series  alternating 


The  neighboring  town  of  Lennoxville,  distant  seven 
miles,  is  also  supplied  with  light  and  power  from  this 
system.  Although  the  service  rendered  by  this  plant 
is  extremely  varied,  and  the  motive  power  is  water,  yet 
such  great  care  has  been  taken  to  obtain  and  maintain 
efficient  regulating  apparatus  for  wheels,  generators, 
motors  and  arc  lamps,  that  the  operation  of  the  system 
is  practically  automatic  and  no  fluctuations  of  voltage 
are  noticed  even  at  noon,  when  motors  are  stopped  and 
the  lighting  load  is  small. 

The  superintendent,  Mr.  A.  Sangster,  has  a  snug 
office  at  the  power  house,  where  is  also  fitted  up  a  small 
repair  shop  and  stock  room  for  wiring  supplies  and 
handling  of  the  arc  lamps. 

The  head  office  of  the  company  is  situated  in  the 
Art  Building,  in  the  centre  of  the  city  ;  it  is  presided 
over  by  Mr.  R.  S.  Robins,  the  genial  secretary-treasurer, 
who  is  always  glad  to  see  visitors  and  talk  over  the 
accountant's  end  of  the  business,  while  many  pointers 
on  operating  can  be  obtained  from  the  long  and  varied 


Fan-American  ExHiBrriON — Ei.ec tricitv  Bi  n. dim;. 


enclosed  arc  lamp  system  now  used  for  lighting  the 
streets.  This  system,  which  has  met  with  such  phen- 
omenal success  in  both  the  United  States  and  Canada, 
was  installed  about  two  years  ago  by  the  Canadian 
General  Electric  Company,  and  consists  of  two  fifty 
light  circuits,  each  supplied  with  an  automatic  regulat- 
ing transformer.  Although  severely  tested,  this  sys- 
tem has  proved  satisfactory  in  every  way.  At  times  it 
has  been  found  necessary  to  cut  off  14  lamps  from  one 
circuit,  and  the  regulation  is  so  perfect  that  no  difi'er- 
ence  is  noticeable  on  the  remaining  lamps  or  on  the 
incandescent  circuits  w  hich  operate  in  parallel. 

The  citizens  of  Sherbrooke  have  shown  their  appre- 
ciation of  good  electric  service  not  only  in  the  liberal 
use  of  lights,  but  also  of  electric  ciu'rent  for  power  pur- 
poses, as  there  are  now  installed  23  S.K.C.  two-phase 
motors  ranging  from  one  to  30  horse  power  capacity 
and  aggregating  a  total  of  240  horse  power.  The 
motors  are  all  of  the  S.  K.C.  design  and  are  supplied 
with  condensers.  Practically  all  of  the  current  con- 
sumed is  measLU'ed  by  Stanle}'  watt-meters,  there  being 
upwards  of  300  installed. 


experience  of  our  friend,  Mr.  Sangster. 

Taken  as  a  whole,  this  plant  is  a  striking  example 
of  what  can  be  done  in  developing  an  efficient  multi- 
phase electric  distribution  from  small  beginnings,  where 
good  sound  business  methods  are  followed. 


STEAM  ECONOMY. 

The  American  Machinist  of  Marcli  7  has  an  interest- 
ing article  regarding  the  use  of  saw  dust  mortar  as  a 
covering  for  steam  pipes.  .A  pipe  of  6  to  8  inches 
diameter  was  boxed  in  a  wooden  box  of  1 2  inches 
diameter,  which  was  filled  with  saw  dust  mortar,  one 
barrel  of  lime  to  five  of  saw  dust.  Before  covering  the 
pipe,  nearly  700  feet  in  length,  it  condensed  1,440 
pounds  of  water  hourly  ;  after  covering  it  condensed 
195  pounds  hourly.  This  may  serve  as  a  hint  to  some 
of  oiu'  saw  mill  friends  that  saw  dust  is  oven  bettor  to 
use  in  saving  steam  than  in  making  it. 


Tlio  Boll  Telephone  Company  h.Hve  ju^l  lakon  toni1or>  t'oi-  the 
erection  of  a  new  exehanjfo  in  St.  John,  X.B.,  to  l>o  v'*!"  stone  and 
bi  iek.  F.  F.  Thompson  is  local  manaijer. 
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"  R.  T."  writes  :  I  cannot  understand  the  way  in 
which  a  compound  alternator,  which  has  a  commutator, 
is  wound.  Would  you  he  kind  enough  to  give  me  a 
little  explanation  ? 

Ans. — There  are  two  separate  and  distinct  windings 
on  the  field  of  the  alternator,  one,  usually  called  the 
separately  excited  field,  being  supplied  by  direct  current 
IVom  the  exciter,  and  in  which  the  current  is  practically 
constant,  irrespective  of  the  load,  analagous  with  the 
shunt  field  of  a  direct  current  machine  ;  the  other, 
called  the  series  winding,  being  supplied  with  direct 
current  from  the  commutator  of  the  alternator,  this 
current,  and  therefore  the  field  magnetism  produced  by 
it,  rising  and  falling  in  direct  proportion  to  the  load. 
The  commutator  of  the  alternator,  which  is  exactly  the 
same  in  its  action  as  that  on  a  direct  current  machine,  is 
supplied  with  alternating  current  either  by  putting  it  in 
series  with  the  armature  winding,  and  therefore  the  line 
which  the  alternator  supplies,  or  else  by  putting  a  cur- 
rent transformer  in  series  with  the  armature  and  line, 
the  alternating  current  produced  by  its  secondary,  which 
will  be  proportional  to  the  primary  current  or  load  of 
the  alternator,  being  commutated  and  sent  through 
the  series  field  instead  of  the  primary  current. 


greater  or  less  extent  as  it  recedes  from  or  approaches 
imity,  and  the  resistance  drop,  which  varies  directly 
with  the  load. 


"Student,"  Montreal:  Would  you  please  give  me 
the  formula  by  which  to  calculate  the  power  necessary 
to  drive  a  street  car  or  pull  a  train  of  cars  ? 

.Ans. — The  simplest  formula  is  the  following,  viz.: 

,  ,  Tiactive  effort  in  pounds  X  speed  in  miles  per  hour 

Horse  power  =  

'  375 

I  he  tractive  eff"ort  varies  from  15  to  30  pounds  per  ton, 

ilepending  on   the   state  of  the   roiling  stock   and  the 

rail  ;  it  is  practically  constant  for  all  speeds  up  to,  say^ 

30  miles  per  hour. 


"  Electrician  "  :  I  cannot  get  any  information  on  the 
Mershon  compensating  voltmeter,  and  as  I  have  been 
told  that  it  will  compensate  for  any  line  loss  without 
compounding  my  generators,  1  would  be  glad  of  any 
advice  you  can  give  me  on  the  subject. 

.\ns. — You  are  apparcntl)'  laboring  under  a  mistaken 
impression  regarding  the  instrument  which  you  speak  of, 
which  is  very  general,  but  nevertheless  quite  erroneous, 
it  is  not  a  compensating  voltmeter,  in  that  it  will  change 
the  generatorvoltagetocorrespond with  the  load  changes, 
and  thus  keep  the  receiving  pressure  constant,  alter  the 
manner  of  a  compound  wound  alternator  ;  but  it  is  a 
meter  which  gives  the  true  reading  at  the  receiving  or 
load  end  of  the  line,  irrespective  of  the  power  factor  and 
amount  of  the  load,  this  result  being  accomplished 
through  the  use  of  an  instrimient  called  by  its  makers  a 
compensator,  and  containing  a  potential  transformer,  a 
resistance  and  a  reactance,  all  being  so  connected  witli 
each  other  and  the  meter  that  the  resultant  E.M.I<".  on 
the  latter  is  proportional  to  the  generator  pressure,  the 
reactance  E.  M.  I",  and  the  resistance  M.  F.  As 
the  resultant  ot  these  three  voltages  is  the  voltage  at 
the  receiving  end  of  the  line,  it  follows  that  an  instru- 
ment actuated  by  their  proportionals  will  give  a  true  in- 
dication ol'  this  \oitage,  t;iking  \u\o  acix)unt  the  power 
lai  loi  of  the  load,  whicli  afVecls  tlic  reactance  tiriip  to  a 


Engineer 


I  am  laying  out  a  new  system  of  pip- 
ing for  my  engine  and  boiler  room,  and  want  to  move 
my  pump,  which  sometimes  gives  trouble  when  the  feed 
water  gets  hot.  I  have  been  told  that  it  should  be  piped 
so  as  to  have  the  heater  between  it  and  the  boiler  ;  is 
this  right  ? 

Ans. — Any  and  all  piunps  should  if  possible  be  locat- 
ed so  that  the  supply  of  water  or  other  liquids  which 
they  may  be  handling  flows  to  them  by  gravity.  Espec- 
ially is  this  true  of  pumps  required  to  handle  hot  water, 
because  if  they  are  required  to  lift  by  suction  their  in- 
coming supply,  the  vacuum  which  this  suction  tends  to 
produce  will  often  reduce  the  pressure  of  the  water  to  a 
point  which  will  allow  the  latter  to  steam,  even  though 
its  temperature  be  considerably  below  tiie  boiling  point 
at  atmospheric  pressure.  As  soon  as  the  steam  is  form- 
ed it  breaks  the  vacuum,  and  the  pump,  relieved  sudden- 
ly of  its  load,  starts  to  jump.  The  remedy  for  this  trouble 
is  to  change  your  piping  so  that  the  heater  will  be  be- 
tween the  pump  and  the  boiler,  and  in  addition  supply- 
ing the  former  if  possible  by  water  which  flows  into  it 
bv  gra\'itv. 


"  R.  Wilson,"  Hamilton  :  1  am  trying  to  make  an 
oil  tight  joint  in  a  tank  and  want  to  get  a  composition 
which  will  expand  on  cooling  ;  can  you  give  me  the 
formula  ? 

Ans. — -You  will  probably  find  that  the  following  will 
give  you  good  results,  viz. :  Lead  9  parts.  Antimony  2 
parts.  Bismuth  1  part,  all  proportions  by  weight. 

"  F.  T.  W.,"  Dartmouth,  N.S.,  writes  :  (a)  When 
tendering  for  wiring  contracts  how  much  work  is  it 
usual  to  estimate  for  one  man  per  day  for  cleat  work 
and  concealed  work  ?  (b)  Are  the  .American  Under- 
writers' rules  for  wiring,  which  were  published  in  the 
Canadian  Elec  tricai,  News  a  short  time  ago,  the  same 
as  the  Canadian  rules  in  use  to-day  ?  (c)  In  the  above 
rules  it  was  stated  that  No.  14  B.  &  S.  guage  to  be  the 
smallest  wire  allowable  for  inside  work.  I  have  seen 
smaller  wires  used  since  that  time. 

Ans. — This  varies  very  much,  running  about  10  to 
15  lights  per  man  for  10  hoiu>  work  on  open  cleat  wir- 
ing and  from  5  to  15  for  concealed  work,  depending 
very  much  on  the  number  of  lights  per  outlet,  (b)  The 
Canadian  Hoard  of  F'ire  Underwriters  have  adtipted 
complete  the  National  (I'.S.)  rules,  anil  therefore  all 
work  done  in  buildings  whose  insurance  is  carried  b}"  a 
compau)'  which  belongs  to  the  Canadian  Hoard  must 
be  made  to  comph'  witl:  the  National  Code,  which  is 
the  one  obtaining  generally  throughout  the  States,  (c) 
No.  14  is  the  smallest  conductor  allowed  by  the  above 
rules  except  for  fixture  and  peiul.nt  wiring,  in  both  ot 
whicli  cases  as  small  as  18  is  allowoti,  tliough  for  the 
latter  work  it  must  be  stranded. 


I  lo|ikiiis  "  Ti'li-phoiio  Lines  ami  Tlu-ir  I'roporlios,"  a  wortc 
ahi'acly  woll  known  In  llioso  idontiliod  with  li-lepliony,  lias  hoi  n 
revised  and  enlarj^ed  as  Ihe  sixth  edition.  Several  chapters  have 
beee  almost  entirely  re-\vrtUen,  many  diajjrams  addeti,  and  the 
number  of  half-tone  illustrations  largely  increased.  An  aecounl 
of  the  latest  developments  in  Ihe  desig-n  of  loiijf  lines  and  a  short 
chapter  on  composite  workinjc  and  wireless  telephony,  have  heen 
added.    The  bool{  is  iine  which  eonnneiuls  ilself  to  tlie  fraternity. 

I'\d)lishers  :    l.onymons,    ("uccii  it   C'oinp.iin  ,   i).}   I'illh  Am-ihii', 

New  N'oi  k  ;  prii-i'  ,'iii.5o. 
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TURBINE  BUILDING  IN  SWITZERLAND. 

Prot.  Franz  Prazil,  of  the  Federal  Polytechnic  Insti- 
tute in  Zurich,  contributes  an  interesting  and  instruc- 
tive article  to  the  Engineering-  Magazine  under  the 
heading  of  "Turbine  Building  and  Turbo-Electric 
Stations  in  Switzerland."  In  that  country  the  manu- 
facture of  turbines  has  developed  to  a  marked  degree, 
and  is  now  carried  on  by  twelve  companies,  whose 
machines  are  sold  all  over  the  world.  Five  of  these 
companies  have  made  turbine  building  the  main  branch 


Fig.  I. — A  130  Horse  Power  Turbine  Designed  for  the 
Electrical  Works  at  Hagnek,  Switzerland,  as 
it  appears  mounted  in  the  Shops  of  The 
Theodore  Bell  Company,  of  Kriens. 

of  their  business,  and  the  total  production  of  these  five 
companies  from  1844  to  the  end  of  i8gg  was  5,850 
machines,  with  a  total  capacity  of  638,000  horse  power. 

In  the  second  ha'f  of  the  eighties  the  production  of 
turbines  began  to  make  a  striking  though  somewhat 
spasmodic  advance.  This  was  the  period  in  which  the 
first  large  hydro-electric  stations  were  designed  and 
built,  thereby  making  vital  a  series  of  problems  whose 
solutions  demanded  the  best  efforts  of  the  engineer. 
Among  these  problems  wete  the  construction  of  exactly 
working  automatic  governors,  and  an  increase  in  the 
number  of  revolutions  with  even  small  heads,  so  that 
wheels  could  be  directly  coupled  t?o  electric  generators. 
The  first  large  hydro-electric  stations,  which  were  built 
in  1889,  were  the  SchaflFhausen  central  station  and  the 
power  station  of  the  Neuhausen   Aluminum  Company. 

In  the  Shafl'hausen  station,  two-ring  reaction  lurbines 
drive  the  horizontal  shafts  of  the  generators  through 
bevel  gearing.  Each  turbine  is  constructed  for  a  capa- 
city of  300  horse  power,  with  15  foot  head.  The  tur- 
bines of  the  Aluminum  Companv,  which  are  directly 
connected  to  dynamos,  have  a  novel  feature  designed  to 
lessen  the  pressure  on  the  bearings  of  the  vertical 
shafts.  These  otherwise  nominally  constructed  reaction 
turbines,  each  having  a  capacity  of  600  horse  power 
with  66  foot  head,  are  so  arranged  in  their  casings  that 
the  water  flows  through  them  from  below  upward,  and 
thus  causes  an  upward  pressure  in  the  direction  of  the 
axis  which  counterbalances  the  downward  pressure  due 
to  the  weight  of  the  various  parts.  Besides  this,  as  the 
cn^r^y  recjuired  varies  rapidly,  there  is  p  c vick-ficli- 


throttle-valve  in  the  siphon-shaped  delivery  pipe  which 
satisfies  the  requirement  for  prompt  regulation. 

In  1890  the  hydro-electric  station  at  Berne  was  built. 
On  account  of  the  considerable  variations  in  head,  from 
1 1.5  to  6  feet,  the  three  150  horse  power  reaction  tur- 
bines are  constructed  with  three  rings,  the  middle  ring 
having  an  automatic  governor  and  the  other  two  being 
regulated  by  hand. 

In  1891  was  begun  the  installation  of  the  Zurich 
electric  station  at  Letten,  the  hydraulic  plant  of  which 
is  remarkable  in  several  respects.  The  dynamos  can 
be  driven  by  two  sets  of  turbines.  One  set  is  fed  by 
the  main  reservoir  of  the  water-works,  while  the  second 
set,  consisting  of  high  pressure  turbines,  obtains  its 
water  from  an  auxiliary  reservoir,  which  is  filled  by 
pumps  at  the  waterworks  whenever  there  is  a  surplus 
of  power.  The  300  horse  power  high  pressure  turbmes 
have  spoon-shaped  buckets  and  are  provided  with 
hydraulic  governors.  The  construction  of  turbines  and 
governors  was  not  first  made  in  1891,  but  this  plant 
gave  an  opportunity  for  a  series  of  experiments  in 
regulation  which  were  of  importance  for  the  develop- 
ment of  such  arrangements  of  water  wheels. 

In  the  years  1892  to  1896  a  number  of  great  works 
were  undertaken,  each  one  of  which  showed  an  advance 
in  hydraulic  construction.  The  turbines  of  the  plant  at 
Interlaken,  on  the  .\ar,  are  double  ring  reaction  tur- 
bines with  patent  aspirators  ;  the  Schaad  automatic 
governor  was  used  for  the  first  time  with  them.  The 
turbines  in  01ten-.\arburg  are  three  ring  reaction 
turbines  of  large  dimensions,  and  are  characterized  by  a 
very  thorough  equalization  of  the  blade  angles  in  each 
ring.  The  employment  of  a  torged  shaft,  hollow 
throughout,  is  also  worthy  of  mention.  In  these  instal- 
lations we  find  already  a  stiiving  towards  the  mo.st 
exact  regulation  possible,  as  the  use  of  the  above  named 
governors  led  to  satisfactory  results.  Hut  it  is  undeni- 
able that  there  was  found  no  adequate  solution  of  the 
difficulty  encountered  if  high  speeds  were  to  be  used, 
although  this  would  have  been  desirable  on  account  of 
the  comparatively  small  and  very  variable  heads  which 


Fig.  2. — Sluice  Gate  at  Entrance  to  Heap  Race  Ti  nsel, 
Zufikon-Bre.mgarten  Electro  Hydraulic 
Installation. 

are  characteristic  of  the  conditiims  of  the  plants  re- 
ferred to. 

During  tlio  poriot.1  from  1892  to  181)6.  the  electric 
stations  at  Ratliauscn,  near  Luzern,  and  in  Zufikon- 
Bremgarten,  were  erected  vmi  the  Ruess.  The  hydraulic 
machinery  of  the  Rathauson  install.ition  is  of  the  low 
pressure  typo.  \\'ith  .i  hoaii  \  ai  ying  tVom  13.5  to  15.S 
teet,  this  station  has  a  capacity  of  from  1,200  to  i.^oo 
horse  power,  which  is  converted  into  electric  energy 
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by  means  of  direct-coupled,  two-phase  g-enerators  with 
a  voltage  of  3,300,  and  thus  supplies  Luzern  and  the 
vicinity  with  power  and  light. 

The  plant  in  Zufikon-Bremgarten  is  of  high  interest, 
because  it  shows  a  decisive  attempt  to  increase  the 
number  ot  revolutions.  A  view  of  the  sluice  gate  at 
the  entrance  to  the  head-race  tunnel  is  shown  in  Figure 
2.  The  plant  is  situated  near  the  town  of  Bremgarten, 
where  the  Ruess  makes  a  bend  of  nearly  180  degrees. 
By  building  a  dam  230  teet  long  at  this  point,  a  head  of 
from  16.4  to  21.3  feet  was  secured,  and  the  water  is  led 


CANADIAN  ELECTRICAL  ASSOCIATION. 

Reports  received  from  the  various  committees  which 
have  in  hand  the  perfecting  of  the  arrangements  for  the 
annual  convention  of  the  Association  at  Ottawa,  are 
most  satisfactory. 

A  splendid  list  of  papers  has  been  secured.  Interest- 
ing reports  will  be  presented  by  special  committees 
appointed  at  iast  year's  meeting  to  consider  certain 
matters  affecting  the  welfare  of  the  electrical  companies. 
The  constitution  has  been  carefully  revised,  im- 
proved in  many   points,  and  rendered   more  workable. 


View        ,   •'  , 


Gi,.\s(;ow  Exiin^rriON  Brii.niNCs  -Vn;w  tir  Main  Hi  ii  dinh;  i  ko.m  rnic  Xoki  ii 


through  a  tunnel  1,150  feet  long,  the  maximum  tlow 
being  883  cubic  feet  per  second,  directly  to  the  turbine 
house.  In  order  to  secure  a  higher  speed  the  turbines 
are  double  ones  in  concrete  casing.  There  are  foiu- 
units,  each  of  325  horse  power  at  1  15  revolutions  per 
minute,  and  each  directly  coupled  to  a  5,000  volt  poly- 
phase generator. 

Al.l.MINUM  .Soi.DKR. — (1)  1.55  paits  till,  2T,  /iiic,  5  silver,  and  2 
parts  aluminum.  (2)  S9.5  zinc,  4.5  copper,  and  6  parts  tin.  (3) 
94  parts  of  till  and  (>  of  bismulli. 

An  extract  is  stronger  than  the  original  substance.  A  concen- 
trated campaign  in  a  few  good  papers  is  more  effective  than  small 
space  in  a  great  many.    Current  Advertising. 


The  local  conimiltee  are  exerting  lliemsolves  [o  the  ut- 
most io  gi\e  \isitors  to  the  coiixentioii  an  interesting, 
etijoyablc  and  profitable  time. 

The  last  word  recei\ed  from  the  capital  states  that  a 
satisfactorx  turn-out  of  the  members  is  now  (he  otil)- 
requirement  for  the  success  of  the  tiieeting. 

'{"he  dates  selected  for  the  con\ention  are  the  K)lh, 
2otli  and  21  si  of  June,  the  most  enjoyable  season  of  the 
Near,  when  nnist  persons  are  looking  forwartl  to  ati 
outing.  All  the  conditiotis  are  therefore  faxorable  to  a 
large  attetidance  and  a  successful  meeting. 

Mr.  K.  \V.  llolst  h.is  i\'sii;ned  his  position  with  the  L'an.ulian 
CVeiUM'al  IClei  trie  C  ompany  al  I'elerborough,  Ou[. 
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Th6  Committee  on  Light  of  the  Board 

Electric  Lighting        ,    ,       •  1   ^-  l    r^-     •        .■  .1 

Leads  Legislation   or  Cincmnati  recently 

visited  a  number  of  the  leading  cities 
of  ihe  United  States  to  enquire  into  street  lighting 
methods.  Their  report  shows  that  electric  lighting, 
especially  by  means  of  enclosed  arc  lamps,  has  given 
the  most  satisfactory  results  for  business  streets.  In 
Boston  Welsbach  lamps  are  to  some  extent  being  re- 
placed by  arc  lamps,  while  in  no  instance  have  arc 
lamps  been  replaced  by  Welsbachs. 


Electric  Railway 
Consolidation. 


There  is  said  to  be  a  marked  tendency 
in  the  United  States  towards  the  con- 


solidation of  electric  railways  now 
operated  independently.  The  prophesy  is  made  that 
the  electric  railway  lines  when  thus  consolidated  will 
become  strong  competitors  as  passenger  and  freight 
carriers  of  the  steam  roads.  Perhaps  so,  but  such  has 
not  been  the  outcome  of  consolidations  in  this  country. 
As  independent  .systems  the  electric  railways  act  as  an 
effectual  check  on  the  steam  roads  as  regards  their 
charges  for  local  passenger  and  light  freight  service. 
If  amalgamated  and  operated  as  a  single  system,  one 
of  two  results  might  be  expected  to  follow,  neither  of 
which  would  benefit  the  public.  Either  the  electric 
consolidation  would  sell  out  to  the  steam  road  con- 
solidation, or  a  cast  iron  agreement  as  to  rates  would 
be  entered  into  between  the  two.  As  between  a  situ- 
ation of  that  kind  and  the  one  now  existing,  the  public 
would  seem  to  be  infinitely  better  off  with  things  as 
the\'  are. 


When  the  changes  now  under  way  on 
The  Manhattan     .1x11  ,  ,        ■,        '.  , 

Raiiro.d  Equipment.  Manhattan    elevated    railroad  of 

New  York  city  are  completed,  another 
example  of  the  advantages  of  electric  traction  will  have 
been  provided.  W  ith  a  view  to  adopting  the  best  pos- 
sible system,  the  company  built  a  short  experimental 
line  on  which  experiments  and  tests  were  made.  .About 
a  year  ago  the  contract  lor  the  electrical  equipment  of 
the  power  house  was  awarded  to  the  Westinghouse 
Company.  Within  the  past  month  a  contrart  has  been 
closed  with  the  General  Eleciric  Company  for  the  rolling 
stock  equipment,  involving  apparatus  and  supplies  ap- 
proximating $3,000,000,  said  to  be  the  largest  contract 
ever  awarded  to  an  electrical  company.  It  specifies 
the  multiple  unit  train  control,  with  motors  for  800 
main  cars  and  half  that  number  of  trailers.  .As  each 
motor  car  will  have  two  m.itors,  there  will  be  1,600 
motors  for  these  cars  alone.  .A  provision  of  the  con- 
tract is  that  the  motors  shall  be  delivered  within  ninety 
days. 


steel  Rail  Manufac- 
ture in  Canada. 


Apart  altogether  from  the  question 
which  has  been  recently  under  discus- 
sion in  the  Dominion  Parliament  re- 
garding the  advantages  or  disadvantaijes  of  the  terms 
of  agreement  made  by  the  Minister  of  Rail- 
ways and  Canals  with  the  Clergue  Syndicate  for  the 
manufacture  of  steel  rails  at  Sault  Ste.  Marie,  Ont.,  for 
use  on  the  Intercolonial  Railway,  it  must  be  gratifying 
to  every  Canadian  to  learn  that  the  manufacture  of  steel 
rails  is  to  be  commenced  in  Canada.  It  is  a  natural 
al  outcome  of  the  rapid  development  of  the  iron  and 
stool  industry  which  is  now  taking  place  in  this  coun- 
tiy,  and  wo  hope  that  the  enterprise  m.iy  prove  sucoess- 
tul.  I'^xporimont  is  to  bo  made  with  the  manufacture 
of  a  nickol   stool    rail,    which    it    is   holiovod  will  pro\  0 
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very  much  superior   to  the  ordinary   steel  rail  now  m 
use.      Should  expectations  in  this  direction  be  realized, 
^this  country  would  enjoy  a  very  distinct  advantage  in 
this  line  of  manufacture,  seeing  that  we  have  probably 
he  most  extensive  deposits  of  nickel  in  the  world. 


Mr.  Edward  Atkinson,  the  well  known 

Exit  the  Tall      insurance  authoritv,  of  Boston,  recent- 
Chimney.  ■        _       .         .  . 

ly  took  part   in  a  public  discussion  in 

that  city  relative  to  the  means  which  might  be  adopted 
to  abate  the  smoke  nuisance.  He  held  that  the  days 
of  the  tail  factory  chimney  were  numbered,  and  that  the 
chimney  of  the  future  would  be  a  low  stack  ot  large 
area,  the  draft  for  which  would  be  supplied  by  me- 
chanical means.  But  what  substitute  shall  be  found 
for  the  tail  chimney  as  an  evidence  ol  our  prosperity  as 
a  manulacturing  nation  ? 


Electrical  development  in  Great  Brit- 

Electricai  Develop-     ■        proceeding  at  a  much  faster  rate 
ment  in  Great  Britain.  & 

than    ever    before.       This  statement 

speciallv  applies  to  electric  traction,  which  branch  has 
absorbed  nearly  half  the  total  investment  in  electrical 
undertakings,  estimated  at  ;^Ji  23,000,000.  There  are 
470  miles  of  electric  railways  in  operation  and  500  more 
in  course  of  construction.  In  London  alone  there  are 
in  operation  14  miles  ot  underground  electric  railway 
and  40  miles  under  construction,  while  the  future  de- 
velopment can  be  gauged  by  the  fact  that  seventeen 
new  lines  are  now  being  promoted.  The  great  success 
of  the  electric  street  railway  at  Liverpool  has  had  much 
to  do  with  the  introduction  ot  electric  traction  in  other 
provincial  towns.  The  establishing  of  large  works  in 
K^ngland  by  the  Westinghouse  Electric  Manufacturing 
Co.  is  a  practical  evidence  that  in  the  opinion  of  that 
shrewed  concern  there  is  to  be  a  large  growth  in 
electrical  undertakings  in  the  mother  country  in  the 
near  future.  The  average  return  on  the  capital  already 
invested  in  such  undertakings  is  given  as  5  V2  per  cent, 
which  to  the  British  investor  will  probably  be  satisfac- 
tory. 

1  r  was  announced  last  week  that  work 

Niagara  Falls      j^^j   j^^^,,^  commenced   looking  to  the 
Power. 

development  of  the  power  on  the  Can- 
adian side  of  Niagara  Falls,  under  the  charter  held  by 
the  Canadian  Niagara  Power  Company.  It  was  even 
stated  that  a  well  known  Canadian  firm  had  secured  the 
contract  for  the  electrical  apparatus.  Although  some 
work  was  no  doubt  in  progress  in  the  locality  of  the 
proposed  dsvelopment,  it  was  not  generally  believed 
that  the  company  was  about  to  proceed  immediately  to 
construct  works,  as  previous  announcements  of  a  similar 
character  had  proven  groundless.  At  the  time  of 
writing  it  has  been  found  impossible  to  confirm  the  re- 
^  ported  award  of  the  contract  for  electrical  machinery, 
and  the  intention  of  the  Canadian  Niagara  Power  Com- 
pany is  still  in  doubt.  The  agreement  with  the  Cana- 
dian Niagara  Power  Company  was  first  made  in  1892. 
It  was  revised  in  the  fall  of  1899,  and  under  the  agree- 
ment now  existing  the  company  must  pay  a  rental  ot 
$1 .50  per  horse  power  per  year  for  the  fust  10,000 
horse  power  developed,  $1  per  horse  power  for  the  next 
10,000,  75  cents  for  the  next  10,000,  and  50  cents  per 
horse  power  for  all  above  30,000  horse  power.  Since 
the  new  agreement,  what  might  be  termed  an  opposi- 
tion company  has  been   formed,    tiie   Ontario  Power 


Company,  which  proposes  to  utilize  the  waters  of  the 
Welland  river.  These  companies  have  no  doubt  learn- 
ed with  satisfaction  of  the  successful  transmission  of 
electric  power  from  the  Tuba  river  to  Oakland,  Cali- 
fornia, where  it  is  used  for  operating  the  street  railway 
system.  In  this  undertaking  the  voltage  used  is  40,- 
000.  If  it  is  found  profitable  to  transmit  current  a  dis- 
tance of  one  hundred  and  forty  miles  in  California,  the 
transmission  from  Niagara  VaWs  to  Toronto  should 
offer  no  obstacles  which  cannot  be  overcome.  Of 
course  in  California  coal  is  much  more  expensive  than 
in  Ontario,  thus  giving  a  water  power  plant  there  an 
advantage.  Granting  ihat  the  power  can  be  sold  at  a 
reasonable  price,  there  should  be  no  lack  of  demand. 
The  Toronto  Electric  Light  Company  and  the  Toronto 
Street  Railway  Company  would  doubtless  be  willing  to 
close  down  their  generating  plants  if  it  could  be  shown 
that  Niagara  power  could  be  obtained  at  a  lower  cost 
than  that  at  which  it  is  being  produced  in  their  power 
stations.  The  Montreal  Street  Railway  Company  have 
made  a  move  in  this  direction,  having  contracted  with 
the  Chambly  Power  Company  for  5,000  horse  power  at 
the  price  of  $25  per  horse  power  per  year.  The  cost  of 
coal  is  a  most  important  consideration  in  the  operation 
of  steam  power  plants.  At  the  present  time  only  two 
United  States  companies  are  shipping  soft  coal  to  To- 
ronto, and  developments  on  the  other  side  have  been 
such  that  an  amalgamation  of  these  two  companies 
might  be  expected  at  any  time.  The  result  of  this 
would  be  to  ad\ance  the  price  of  coal,  thus  in- 
creasing the  cost  of  producing  electric  power  by 
steam.  Then  a  more  favorable  opening  for  Niagara 
power  in  Toronto  and  other  places  distant  from  the 
Falls  would  be  offered. 


Electricity  at  the  "^^^  beautiful  and  interesting  decora- 
Pan-Amencan  tive  displays  at  the  Chicago  and  Paris 
Exhibition.  exhibitions  were  made  possible  by  the 
use  of  electricity.  To  this  agency  was  also  due  the 
opening  ot  the  Exhibitions  at  night  and  their  perfect 
illumination.  At  the  Pan-American  Exhibition  which 
opened  a  few  days  ago  in  Buffalo,  electricity  will  play  a 
more  important  part,  for  decorative  and  illuminating 
purposes  than  ever  before.  The  near  proximity  of  the 
immense  generating  stations  at  Niagara  Falls  puts  at 
the  disposal  of  the  management  almost  unlimited 
facilities  in  this  direction.  We  are  told  by  the  official 
magazine  that  the  number  of  lights  and  the  quantity  of 
light  will  exceed  that  of  any  other  et]ual  area  ever  arti- 
ficially illuminated,  and  it  will  be  evenly  distributed  ; 
that  unusual  spectacular  effects  will  be  produced  by  the 
many  combinations  of  light  and  water  and  these  com- 
binations are  to  be  so  graded  as  to  climax  in  keeping 
with  the  decorative  lights  at  the  electric  tower  ;  that  the 
electric  tower  basin  will  be  the  stage  of  the  display  of  a 
combination  of  1,500,000  gallons  of  water  per  hour  in 
fountains  with  the  light  of  100  large-sized  searchlights. 


Mr.  Jameb  Douglas  Reid,  known  to  telegraphers  throughout 
the  country  as  the  "Father  of  the  Telegraph,"  died  in  New  York 
on  April  28lh.  Mr.  Reid  gained  his  destinctive  title  because  he 
was  a  pioneer  in  estalilishing  the  telegraph  and  was  associated 
with  the  inventor.  Prof.  Morso.  Horn  in  Kdinliurgh  in  1819,  he 
moved  with  his  family  to  Toronto  in  1834,  becoming  jiniior  clerk 
in  a  bank.  He  removed  to  the  I'nitcd  States  in  1837  and  took  a 
contract  for  the  construction  of  a  telegraph  line  from  Philadelphia 
to  Pittsburg.  Later  appoinlmenis  were  as  superintendent  of  the 
Megantic  Telegraph  Company,  .\tlanlic  &  OWto  Telegraph  Com- 
pany, and  the  New  York,  Albany  &  Buffalo  Telegrajih  Company. 
Me  fomided  and  edited  the  National  Telegraph  Review  in  the 
early  fifties,  and  in  1877  publishetl  his  first  edition  of  "The  Tele- 
graph in  America." 
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RULES  GOVERNING  ELECTRICAL  INSTALLATIONS. 

In  tlie  new  building'  by-law  passed  by  the  city  council  on  Feb- 
ruary 4th,  1 90 1,  the  clause  governing-  the  installation  of  electric 
apparatus,  etc.,  for  electric  light,  heat  and  power  reads  as  follows  : 

Section  116. — All  the  electric  apparatus,  wires,  etc.,  for  the 
generation  or  supply  service  in  any  central  station  or  isolated 
plant,  and  all  wires,  lamps,  motors,  etc.,  used  for  light,  power  or 
heat  in  any  public  or  private  building:,  shall  be  installed  according- 
to  and  in  conformity  with  the  rules  and  regulations  of  the  Cana- 
dian Association  of  Fire  Underwriters,  and  in  order  to  secure 
conformity  to  said  rules  and  reg-ulations,  all  such  installations 
shall  be  subject  to  inspection  and  issuance  of  a  certificate  to  that 
effect  from  the  electrical  inspection  department  of  the  city  of 
Montreal.  In  order  that  proper  inspection  may  be  made,  due 
notice  shall  be  g-iven  to  the  building  inspection  office  of  any  inten- 
tion to  install  any  such  electrical  wires  or  apparatus  for  the 
purposes  herein  mentioned,  in  order  to  allow  of  inspection  of  the 
installation  as  the  work  progresses,  and  before  any  portion  of 
such  work  is  covered  or  concealed,  and  no  installation  shall  be 
considered  complete  and  in  conformity  with  said  rules  and  regfu- 
lations,  until  a  certificate  shall  issue  from  the  inspection  depart- 
ment to  that  eftect.  In  all  cases,  the  inspection  department  shall 
have  power  to  decide  and  determine  whether  such  work  has  been 
done  in  a  safe  antl  proper  manner,  and  the  issuance  of  a  certificate 
therefor  shall  be  in  evidence  thereof. 

(a)  All  materials,  switches,  wire,  or  any  other  auxiliary  appar- 
atus or  device  partaining-  to  said  installations,  shall  be  subject  to 
the  inspection  department  before  being  used  for  such  purpose. 

(b)  All  wires  ot  any  description,  either  for  telegraph,  telephone, 
electric  light,  heat  or  power,  on,  or  entering  an)-  building,  public 
or  private,  shall  be  subject  to  the  supervision  of  the  inspection  de- 
partment, and  with  power  on  the  part  of  said  department  to  com- 
pel the  placing  of  those  wires  in  a  proper  and  safe  manner. 

(c)  All  theatres  and  all  public  halls  for  scenic  display  shall  be 
subject  to  inspection  at  least  once  a  year. 

(d)  In  case  of  any  installation  already  in  operation,  either  of 
generating  plant,  motors,  wires,  or  other  electric  apparatus  lo- 
cated in  any  building  or  premises,  becoming  defective,  to  such  an 
extent  as  to  thi-eaten  immediate  danger  to  life  or  property,  the 
inspection  department,  having  notice  thereof,  shall  have  immedi- 
ate power  to  suspend  the  operation  of  such,  pending  the  neces- 
sary repairs. 

(e)  The  Inspector  and  City  Electrician  shall,  at  proper  hours, 
have  the  right  to  enter  any  building-  or  premises  where  electric 
power  or  lig-ht  is  being  used,  to  inspect  all  electrical  wires  or  ap- 
paratus, in  order  to  ascertain  it  the  proper  regulations  have  been 
complied  with,  and  no  person  shall  refuse  to  allow  such  inspec- 
tion. 

(f)  No  alteration  or  change  shall  be  made  in  the  plan  of  wiring 
any  building-,  without  notifying  the  Inspector  and  securing-  a  per- 
mit therefor,  and  subjecting  the  plan  of  wiring  to  inspection,  as 
herein  prcvided. 

MCGILL  EXAMINATIONS. 

The  results  of  the  examinations  of  McGill  Universit}'  were  an- 
nounced a  few  days  ago.  The  following  students  were  success- 
ful in  electrical  and  mechanical  engineering,  and  are  entitled  to 
the  degree  of  B.  A.  Sc.  : 

Electrical  Engineering — McLaren,  J.  H.;  Burson,  H.A.;  Glass- 
co,  A.  P.  S.;  Taylor,  C.  W.  ;  How;ird,  R.  F.,  and  Walker,  F.  W., 
B.  Sc.,  equal  ;  Coussirat,  H.  A.  ;  Neville,  T.  P.  J.,  B.  Sc.  ;  \Veng- 
er,  E.  I.,  B.A.  Sc.  ;  Sise,  P.  F.  ;  Ward,  P.  W.,  Lloyd,  H.  M., 
Scott,  H.  M.  Mechanical  Eng-ineering — Schwitzer,  T.  H.;  Bur- 
wall,  E.  V. ;  Hampson,  E.  G.;  Cameron,  H.  D. ;  Lowden,  W.  K. ; 
Wilson,  R.  C. 

In  the  third  year  the  successful  students  in  the  electrical  and 
mechanical  courses  were  : 

Electrical  Engineering — Harry  E.  Scott,  Napanee,  Out.  ;  Em- 
erson S.  Franklin,  Wolfville,  N.  S.  ;  Philip  T.  Jackson,  Toronto  ; 
Marshall  A.  Maxwell,  St.  Stephen,  N.  B.  ;  Thomas  N.  Hicks, 
Perth  ;  J.  Macd.  Smith,  Petitcodiac,  N.  B.  ;  John  C.  W.  Dun- 
field,  St.  John's,  Nfld.  ;  William  E.  Murphy,  Shelburne,  N.  S.  ; 
Eric  J.  Mackay,  .St.  Johns,  Nfld.  Mechanical  Engineering — 
Frank  E.  Stearns,  Merell,  P.  E.  I.  ;  Gerald  M.  Smith^  St.  lohn's, 
Qne.  ;  David  M.  Fry,  Bright,  Out.  ;  Thomas  H.JAddie,"  Sher- 
brooke;  Alex.  Baird,  Sherbrooke  ;  Emil  R.  Newton,  Drunimond- 
ville,  Que. 

The  results  of  the  second  year  in  the  same  blanches  were  as 
follows  : 

Electrical  Engineering — Alvah  E.  Foreman,  Vancouver  ;  Ros- 
coe  V.  Conklin,  Winnipeg  ;  Alex.  S.  J.  Peaslee,  Ohio  ;  Herbert 
F.  Rodger,  St.  John  s,  Nfld.  ;  James  F.  McDonald,  WeslvilU%  N. 
S.  ;  Franser  .S.  Keith,  Smith's  I'"alls  ;  Harry  E.  Blatch,  St. 
John's,  Nfld.  ;  Charles  L.  Trimingliam,  Baibadoes,  W.  I.  ;  C. 
Percy  Cole,  Montreal  ;  Charles  VV.  Stokes,  Woodstock  ;  K.  Mc- 
Caskill,  Vankleek  Hill  ;  Wm.  H.  Sliarpe,  Montreal ;    Hartley  M. 


Pearson,  Huntingdon  ;  Wm.  E.  Baker,  Montreal  ;  Bertram 
James,  Heart's  Content,  Nfld.  ;  Walter  R.  Brechen,  Charlotte- 
town.  Mechanical  Engineering — Fred.  R.  Brown,  Montreal  ; 
Arthur  R.  Roberts,  Montreal  ;  Fred.  A.  McKay,  Montreal  :  Chas. 
M.  McKergow,  Westmount  ;  Reginald  D.  J.  Denne,  Montreal  ; 
John  H.  Edgar,  Montreal. 


United  States  consolidations  are  going  it  ;  iho  latest  on  the 
tapis  is  a  consolidation  of  interests  of  the  nianufacturei-s  of  incan- 
descent lamps. 


It  seems  strange  that  wliile  vnuier  the  British  flag.  English  fit- 
tings of  cort.-iin  kinds  c;iniiot  be  used  if  a  clear  oorlific.-\lo  is  to  K' 
had.    The  English  Board  of  Trade  are  svnely  as  ,-»n\iv>us  tv-*  safe- 
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griiard  fire  interests  as  is  the  United  States  National  Board  of 
Fire  Underwriters,  but  because  we  have  "swallowed  "  the  Unit- 
ed States  rules,  strictly  speaking-,  no  fittings  but  those  of  United 
States  manufacture  could  be  accepted. 

Montreal  contractors  are  beginning  to  wonder  if  we  have  an 
alien  labor  act  in  Canada,  or  if  it  is  only  an  illuminated  document 
to  be  admired  ? 

The  latest  is  :  One  of  '  nos  compatriotes  '  in  Montreal  writes  a 
prominent  United  States  firm  as  follows  : — "  I  am  handling  sev- 
eral electric  goods  as  agent,  and  would  like  to  know  it  I  can  have 
the  agency  for  vour  goods  for  Montreal  and  suburbs,  that  is  Que- 
bec, Ottawa  and  Toronto  !" 

The  question  of  grounding  the  centre  of  the  secondary  ot 
transformer  is  arousing  a  little  interest  here.  One  or  two  isolated 
requests  have  been  made  by  consumers  of  both  Royal  and  La- 
chine  current  to  have  this  done.  There  is  as  competent  author- 
ity against  this  practice  as  there  is  for  it,  consequently  it  would 
be  w'ell  in  a  matter  of  this  kind,  evolving  as  it  does  a  radical 
change,  to  "  make  haste  slowly  "  and  profit  by  the  experience  of 
others.  Should  this  practice  come  into  vogue,  considerable  more 
care  will  require  to  be  taken  by  certain  manufacturers  of  trans- 
formers. 

Mr.  H.  O.  Edwards,  who  has  been  favorably  known  as  assist- 
ant to  Mr.  W.  H.  Brown,  the  general  manager  of  the  Royal 
Electric  Compan}-,  has  under  the  new  consolidation  of  interests 
been  moved  to  the  Canadian  General  Electric  Company  s  quarters 
in  Toronto.  Mr.  Edwards  was  for  a  number  of  years  with  the 
Royal,  and  is  esteemed  by  all  the  "  old  boys  "  who  will  miss  him 
here,  but  who  wish  him  luck  in  his  new  sphere. 


DEATH  OF  A  CANADIAN  ELECTRICAL 
INVENTOR. 

Canadians  generally,  and  the  electrical  fraternity  in 
particular,  have  learned  with  deep  regret  of  the  death, 


The  Late  John  C.  Henry. 


at  Denver,  Colorado,  on  May  4th,  of  Mr.  John  C. 
Henry,  to  whom  is  due  in  large  measiu'e  the  improved 
methods  and  principles  of  the  trolley  street  railway 
system  now  so  largely  in  use  throughout  the  world. 
Mr.  Henry  was  a  pioneer  in  the  electric  railway  field, 
the  inventor  of  the  principles  employed  in  the  first 
electric  railroad  ever  built  in  America. 

That  Mr.  Henry  was  a  Canadian  by  birth  is  perhaps 
not  generally  known.  He  was  a  son  of  Mr.  Thomas 
Henry,  of  Woodstock,  Ont.,  and  spent  the  early  part  of 
his  life  in  that  city.  He  was  first  employed  in  Wood- 
stock as  a  telegraph  operator  for  the  Montreal  Telegraph 
Company,  and  later  as  night  operator  at  the  (i.  T.  R. 
station.  When  twenty  years  of  age  he  went  to  tlie 
United  States,  and  after  working  as  a  telegraph  oper- 
ator in  Kansas,  occupied  prominent  positions  with  the 
General  Electric  Company,  of  Schenectady,  N.  Y. ,  and 
the  Westinghouse  Electric  Company,  of  Pittsburg,  Pa. 

When  working  as  an  operator  he  gave  much 
study  to  various  inventions  bearing  upon]  electric  [trac- 
tion, and  as  a  result  was  engaged  by  a  celebrated  authoi' 


and  lawyer,  the  late  Judge  Henry,  to  build  an  electric 
railway  out  of  the  town  of  Independence,  according  to 
certain  designs  which  the  young  operator  had  drawn  in 
his  spare  moments.  At  that  time  there  were  no  electric 
roads.  Electric  traction,  to  use  Mr.  Henry's  own 
words,  was  about  as  far  advanced  as  aerial  navigation 
is  to-day.  The  plan  of  ruiming  a  wire  above  the  car 
and  establishing  contact  with  it  by  means  of  a  pole  was 
the  product  entirely  of  Mr.  Henry's  brain.  On  the 
road-bed  below  it  was  unnecessary  to  place  anything 
but  the  rail.  So  successful  did  the  line  to  Independence 
prove  that  for  many  years  its  principal  features  were  fol- 
lowed in  electric  railway  construction  everywhere.  How 
little  was  known  throughout  the  country  at  that  time 
in  regard  to  electric  traction  may  be  judged  from  the 
fact  that  one  of  the  foremost  cable  engineers  in  the 
country  assured  the  president  of  the  Kansas  City  Rail- 
way that  it  was  impossible  to  run  cars  with  self-con- 
tained power  up  a  se\  en  per  cent,  grade,  "  because  the 
wheels  would  slip."  Yet  in  1886  the  East  Fifth  Street 
railway  in  Kansas  City  was  equipped  with  four  motor 
cars,  and  after  the  road  was  opened  sexeral  other 
electric  railways  planned  after  it  were  constructed  in 
California. 

The  first  electric  car  designed  by  Mr.  Henry  is  still 
intact  in  Kansas  City.  He  used  for  the  motor  an  old 
generator  in  which  the  current  was  reversed.  It  stood 
in  the  middle  of  the  car  and  ran  all  the  time,  the  car  be- 
ing started  and  stopped  by  connecting  and  disconnect- 
ing the  axles  from  the  motor.  When  the  first  line  was 
built  Mr.  Henry  was  assured  by  a  prominent  electrical 
engineer  that  it  would  take  copper  generators  as  large 
as  his  thigh  to  carry  current  enough  to  operate  the  ma- 
chinery. To  build  the  trolley  wires  it  was  necessary  to 
buy  copper  rods  and  solder  them  together,  as  no  wire 
was  drawn  m  continuous  lengths  of  the  necessary  size. 
The  obstructions  seeined  insuperable,  while  the  experts 
of  the  day  offered  every  discouragement.  It  was  only 
Mr.  Henry's  confidence  that  he  was  right  and  that  the 
electric  railway  was  a  possibibility  that  kept  the  experi- 
ments iTioving  until  the  trolley  was  heard  all  over  the 
country. 

Mr.  Henry  also  devised  the  carbon  brush  for  electric 
generators,  the  swinging  trolley  controlled  by  a  rope, 
the  direct  connected  motor,  and  step-up  and  step-down 
transformers  by  which  the  longdistance  transmission  of 
power  was  made  possible.  Details  of  the  latter  inven- 
tion were,  howe\'er,  worked  out  by  other  hands. 

When  Mr.  Henr\'s  failing  health  compelled  his  re- 
mo\al  to  Denver  he  cstablishetl  a  small  work-shop, 
where  he  worked  when  his  strength  pcriuitted  upon 
various  inventions  and  improvements,  from  some  of 
which,  it  is  said,  lie  recently  realized  a  considerable 
sum.  One  month  before  his  death  he  was  engaged  on 
an  automobile  motor,  said  to  embody  new  ideas  in  auto- 
mobile construction.  His  brain  was  most  acti\e  at 
night,  and  through  the  silent  hours  he  worked  out  the 
details  of  inventions  and  improvements  in  one  of  the 
most  difficult  and  technical  of  scientific  branches.  Mr. 
Henry's  son  will,  it  is  understood,  carr\'  out  the  jilans 
of  his  father  as  far  as  is  possible. 

As  is  frec|ucntly  the  case  with  inxenlois,  Mr.  Ileur\' 
apparently  did  not  realize  the  linancial  value  of  his  in\  en- 
tions.  Had  it  been  otherwise  he  might  ha\  e  been  many 
times  a  millionaire. 

Mr.  Henry  was  ainnil  lift}-  \  ears  of  age.  The  ac- 
companying portrait  is  re|n\Hluced  Irom  a  pholiigraph 
taken  some  time  ago. 
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ELECTRIC  HAULAGE  SYSTEM  FOR  SHIPS. 

In  the  February  number  reference  was  made  to  an 
electric  marine  railway  in  operation  at  Liverpool,  Nova 
Scotia.  Herewith  we  give  two  views  of  the  plant  and 
some  further  particulars  regarding  ihe  installation. 

The  plant  was  devised  for  the  purpose  of  hauling 
vessels  out  of  and  lowering  them  into  the  River  Mersey, 
a  distance  of  over  500  ft.  on  an  incline  having  a  grade 
of  half  an  inch  to  the  foot.  Some  years  ago  the  Liver- 
pool Marine  Railway  Company,  Limited,  had  a  slip  of 
this  kind  in  operation,  whose  motive  power  was  horses. 
A  framework  carried  two  horizontal  gears  attached  to 
which  was  a  beveled  gear  with  a  vertical  shaft  project- 
ing upward,  and  working  on  this  were  two  long  arms 
or  sweeps.  To  these  were  hitched  two  or  four  horses 
travelling  around  On  an  upper  platform,  which  was 
reached  by  a  runway  outside  the  building.  The  animaj 
power  was,  of  course,  limited  in  its  capacity,  and  ex- 
tremely slow,  it  taking  three  to  four  hours  to  haul  up  a 
small  vessel  in  the  cradle.  While  the  vessel  was  under- 
going repairs,  it  was  held  from  running  back  by  a  great 
dog  in  a  ratchet.  When  the  work  was  finished  it  was 
the  custom  to  knock  out  the  dog  and  let  the  cradle  go 
"  by  the  run  "  back  into  the  water.  It  is  almost  need- 
less to  say  that  this  crude  method  soon  wrecked  the 
cradle  and  the  track  as  well.  The  result  was  that  the 
whole  plant  fell  into  disuse  and  decay. 

During  the  past  year  a  new  company  was  organized 
with  the  object  of  rebuilding  and  equipping  the  slip  in 
an  up-to-date  manner,  and  when  it  came  to  the  question 
of  the  best  power  it  was  decided  to  use  an  electric 
motor,  there  being,  moreover,  a  lighting  system  in 
town  driven  by  water  power,  from  which  the  current 
could  be  obtained  very  cheaply.  A  Stanley  or  S.  K.  C. 
30  h.  p.  induction  motor  has  been  installed,  which  will 
raise  and  lower  ships  of  a  burden  up  to  400  tons,  over 
a  track  which  is  600  feet  in  length,  in  the  remarkably 
quick  time  of  25  minutes.  The  equipment  has  so  far 
proved  a  very  economical  and  highly  satisfactory  invest- 
ment. The  motor  is  geared  to  a  worm,  which  in  turn 
operates  a  further  train  of  gears,  as  illustrated  in  Figs. 
I  and  2  herewith.  On  the  shaft  of  the  large  and  last 
gear  is  a  sprocket  which  engages  an  endless  two-inch 
chain  that  hauls  the  cradle.     The   whole  thing  is  as 


Fig.  I. — Li\i Ki'ooi.  Mauink  Haulage  System. 


simple  as  possible.  It  will,  of  course,  be  understood 
that  the  gears  and  sprockets  are  within  the  frame  and 
not  outside,  and  it  may  be  added  that  the  frame  is  much 
heavier  than  shown.  It  was  found  feasible  to  use 
much  of  the  old  gearing.  The  framework  was  set  on  a 
bed  of  concrete  3  feet  deep  and  fastened  firmU-  into 
place  by  heavy  rods  running  up  through  the  concrete 
and  frames.  It  also  butts  against  the  end  of  the  slip, 
so  that  there  is  not  the  slightest  chance  for  it  to  move. 

It  has  been  arranged  to  hold  the  next  annual  meeting'  of  the 
Old  Time  Telegraphers'  Association  in  Ihe  city  of  Montreal  on 
September  nth,  121I1  and  i^tli  next. 


EXTENSION  TO  POWER  PLANT. 

The  West  Kootenay  Power  &  Light  Company,  of  Ross- 
land,  B.  C,  are  about  to  make  a  large  addition  to  their 
power  plantatBonnington  Falls.  Mr.  L.  A.  Campbell,  the 
general  manager,  advises  us  that  the  contract  has  been 
let  to  the  Canadian  General  Electric  Company  to  in- 
stall a  3,000  k.  w.  generator,  180  r.p.m.,  with  three 
1,250  k.w.  step-up  transformers  and  three   1,250  k.w. 


Fn;.  2. — IxTEKK'R  OF  LiVKRP<.H>i.  Maki.vk  Haii.age  Fl-vnt. 

step-down  transformers,  and  all  necessary  switch-board 
apparatus.  The  water  wheel  setting  will  be  composed 
of  four  45-inch  \'ictor  turbine  wheels  on  one  shaft, 
capable  of  delivering  to  the  generator  coupling  4,800 
h.p.  under3S  feet  head.  These  wheels  will  be  furnished 
by  the  Slillwell-Bierce  &  Smith-\'aile  Company,  of  Day- 
ion,  Ohio.  The  structural  iron  work  is  in  the  hands  of 
the  Jenckes  Machine  Company,  of  Sherbr.ioke,  Que. 
When  the  new  apparatus  is  in  operation  it  is  under- 
stood to  be  the  intention  to  raise  the  voltage  to  30,000 
volts.  The  company  are  developing  hydraulic  work 
for  12,000  h.  p.,  atid  when  the  installation  of  the  new 
3,000  k.  w.  unit  is  completed,  they  will  ha\e  an  output 
in  their  plant  of  8,000  h.  p.,  with  pen-stocks  installed 
to  be  iticreased  to  16,000  h.  p.  This  company,  it  is 
said,  have  been  negotiating  with  the  C.  P.  R.  for  the 
operation  of  their  road  from  Trail  to  Rossland  by 
electricity. 


It  is  announced  that  the  landing  site  for  the  Pacific  cable  in 
British  Columbia  has  been  purchased,  and  consists  of  100  acres 
of  land  on  Barclay  Sound.  The  place  is  described  as  splendidly 
adapted  for  the  station,  from  the  tact  that  it  is  surrounded  by  per- 
fectly smooth  water,  is  well  sheltered,  and  the  bottom  of  the 
harbor  is  such  as  to  furnish  good  protection  for  the  wire.  The 
site  was  selected  by  Mr.  R.  E.  Seake,  of  the  firm  of  Clark,  Forde 
&  Taylor,  who  is  now  en  route  to  Brisban,  Queensland,  to  select 
the  landing  place  there,  afterv\ards  proceeding  to  Sydney,  N.  S. 
\\'.,  to  join  the  steamship  Britannia,  which  has  been  sent  out  10  aid 
him  in  selecting  suitable  landing  places  and  in  a  survey  of  the 
route  from  Queensland  and  New  Zealand  to  a  point  about  70 
miles  north  of  Fanning  Island.  The  manufiicture  of  the  cable 
will  be  commenced  next  month,  and  the  first  expedition  in  con- 
nection with  the  laying  of  it  is  expected  to  leave  the  Thames  in 
January,  iqoz.  Tliis  will  carry  out  the  laying  of  sections  from 
Queensland  to  Norfolk  Island,  Norfolk  Island  to  New  Zealand, 
and  Norfolk  Island  to  Fiji  Islands.  The  second  exi>edition  will  lea\-e 
about  August,  190a,  and  will  lay  the  cable  Irom  \'ancouver  to 
Fanning  Island  and  Fiji.  This  long  length  of  cable,  5,834.5  nau- 
tical miles,  will  be  transported  and  laid  by  one  ship,  which  is  now 
being  specially  built  for  the  purpose.  The  contractors  undertake 
that  the  whole  of  the  cable  shall  be  laid  and  working  by  Oeccm- 
ber,  \qo2. 
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THE  STREET  RAILWAY  SYSTEM  OF 
KINGSTON,  JAMAICA. 

A  street  railway  system,  built  according'  to  the  lat- 
est improvements  in  every  detail,  is  now  in  operation  in 
Kingston,  Jamaica,  a  city  with  a  population  of  50,000. 
About  two  years  ago  the  West  India  Electric  Com- 
pany, Limited,  an  organization  composed  of  Montreal 
capitalists,  obtained  the  franchise  to  build  and  operate 
extensive  electric  street  railway  and  lighting  sys- 
tems. The  old  car  company  was  absorbed,  and  in  a 
short  time  works  involving  an  expenditure  of  upwards 
of  $1,000,000  had  been  completed. 

The  original  intention  to  operate  the  railroad  from  a 
steam  power  plant  was  abandoned  on  account  of  the 
cost  of  coal,  and  it  was  decided  to  develop  a  water 
power  on  the  Rio  Colre,  twenty-one  miles  from  Kings- 
ton. The  contract  to  design  and  install  the  power 
plant  complete  was  given  to  the  Stilwell-Bierce  & 
Smith-Vaile  Company,  of  Dayton,  Ohio,  who  furnished 


the  freshets  which  come  down,  like  all  tropical  floods, 
with  tremendous  force.  The  building  is  70  x  36  feet, 
and  is  built  with  latticed  columns  and  I  beam  gir- 
ders throughout.  The  turbines  are  regular  Stilwell- 
Bierce  &  Smith-Vaile  wheels,  designed  to  develop  400 
h.p.  at  40  r. p.m.  The  generators  were  manufactured 
by  the  General  Electric  Company.  They  are  three- 
phase,  stationary  field,  12-pole,  300  k.w.,  500  volt  ma- 
chines, designed  to  be  used  with  step-up  transformers, 
which  are  of  the  air  blast  type.  Each  generator  feeds 
three  transformers,  which  are  connected  with  both  sec- 
ondary and  primary  in  delta.  The  foundations  for  these 
transformers  consist  of  concrete  walls,  12  inches  thick 
and  30  inches  high,  with  a  row  of  concrete  piers  down 
the  centre.  The  air  chamber  is  made  by  flooring  the 
top  of  this  foundation  with  2  in.  x  12  in.  pitch  pine 
plank.  The  low  tension  connections  are  made  in  the 
air  chamber  and  are  led  through  porcelain  tubes  into 
conduits  in  which  they  are  carried  to  the  switchboard. 
The  high  tension  connections  are   made  over-head  and 


their  own  designs  and  turned  over  to  the  company  a 
finished  installation.  It  happens  that  the  Government 
road  runs  along  the  river  bank  at  a  height  just  sufficient 
to  keep  it  above  ordinary  high  water,  but  a  location 
was  finally  found  where  a  dam  nine  feet  high  could  be 
built  which  would  cause  no  inundation  of  the  highway 
except  at  extremely  high  water,  and  the  water  could  be 
piped  to  a  lower  point  down  stream,  where  a  head  of 
54  feet  is  obtained. 

The  dam  is  built  of  concrete,  and  is  90  feet  wide, 
with  cross  section.  The  intake  ol  the  pipe  is  ten  feet  in 
diameter,  narrowing  to  eight  feet.  It  is  6,240  feet  in 
length  and  ^-inch  wheel  riveted  in  six  feet  sections.  It 
is  one  of  the  largest  pipe  lines  in  the  world,  and  was 
constructed  with  untrained  native  labor,  there  being 
only  two  white  men  superintending  the  construction. 
The  general  superintendent  was  Mr.  Henry  ilolgate,  of 
Montreal. 

The  power  Infuse  is  built  entirely  ol  steel  and  con- 
crete, and  is  carried  on  foundations  from  ten  to  sixteen 
feet  deep.  The  building  stands  directly  in  the  bed  of 
the  ri\er  and  must  needs  be  sullicienti\  strong  not  onlv 
to  satislactoriU  hoiil  tlu-    niacliinor\  ,    Init  also  {o  resist 


are  let  out  of  the  building  through  12  in.  x  36  in.  open- 
ings in  the  wall  to  cross  arms,  on  which  they  are  carried 
around  the  building  to  another  set  of  openings,  througii 
which  they  are  brought  to  the  switchboard.  The  blow- 
ers are  set  on  the  floor  directly  at  the  west  end  of  the 
air  chamber,  the  motors  being  raised  on  concrete  piers 
I  2  inches  high. 

The  switch-board  consists  of  eight  blue  \'ermont 
marble  panels,  two  blank  ones  being  left  for  the  third 
unit.  The  high  tension  panels  for  each  set  of  trans- 
formers contain  only  the  high  tension  switches,  which 
are  of  triple-pole,  double  throw,  oil  break  form,  the 
handle  alone  being  on  the  front  of  the  board.  An 
auxiliary  panel  carries  a  triple-pole,  single  throw,  oil 
break  switch  for  paralleling  the  two  transmission  lines. 
All  these  switches  are  placed. on  the  back  of  the  board. 
The  auxiliary  panel  is  provided  also  with  two  astatic 
ground  detectors  and  six  ammeters  connected  to  show 
the  current  in  each  phase.  These  ammeters  are  directly 
across  the  secondary  of  cmrenl  transformers,  thus 
avoiding  all  high  tension  in  the  front  of  the  board. 
The  generator  panels  are  each  equipped  with  three 
single-pole,  quick   break   switches  and   the  necessary 
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meters,  field  switches  and  synchronizing  lamps.  The 
exciter  panels  are  equipped  with  the  necessary  switches 
and  meters  for  two  exciters,  which  operate  at  no  volts. 
These  exciters  are  four-pole,  moderate  speed  machines 
of  25  k.  w.  capacity,  each  coupled  directly  to  a  single 
turbine  9  inches  in  diameter. 

The  low  tension  wires  are  all  carried  in  conduits  be- 
neath the  floor  and  rise  only  at  the  machines,  switch- 
board and  transformers.  The  high  tension  wires  are 
carried  on  porcelain  line  insulators  on  wooden  cross 
arms.  From  the  transformer  primaries  they  are  run 
outside  and  are  carried  on  long  pitch  pine  cross-arms 
around  to  the  middle  of  the  west  wall,  through  which 
they  are  carried  directly  to  the  high  tension  switches. 
There  are  two  sets  of  bus-bars  to  which  the  two 
transmission  lines  are  connected. 

The  transmission  line  is  carried  on  two  cross  arms 
on  tubular  steel  poles,  four  wires  being  on  the  upper, 
and  two  on  the  outer  ends  of  the  lower  arm.  Two 
telephone  wires  are  carried  on  the  lower  cross  arms  next 
to  the  pole.  There  are  six  transpositions  on  the  line, 
making  two  complete  turns  in  the  entire  length,  the 
transpositions  being  so  made  that  the  sets  of  three 
wires  each  spiral  in  opposite  directions. 

In  the  sub-station,  which  is  of  brick,  there  are  two 
rotary  converters,  six  pole,  200  k.w.  capacity  each. 
They  are  designed  to  run  at  550  volts  on  the  direct  cur- 
rent end.  The  system  being  torty-cycle  and  the  rotar- 
ies  six-pole,  they  operate  at  800  r.p.m.  They  are  self- 
excited,  compound  wound,  the  compounding  being  done 
exactly  as  with  a  similar  direct  current  generator,  with 
the  German  silver  shunt  across  the  series  field.  When 
starting  as  a.c.  motors  there  is,  of  course,  a  trans- 
former action  tending  to  induce  a  considerable  poten- 
tial difference  across  the  field  terminals.  In  order  to 
avoid  extremely  high  voltage  across  the  shunt  winding, 
the  field  coils  are  split  up  into  three  pairs  of  two  inch 
series  and  are  not  connected  until  the  machine  is  run- 
ning synchronously.  A  switch  is  placed  in  series  with 
the  shunt  to  avoid  a  short  circuited  secondary  effect 
through  the  series  coils  and  the  German  silver  shunt. 

The  step-down  transformers  are  placed  on  a  wooden 
air  chamber,  which  in  turn  is  placed  over  a  duct  or  pit, 
through  which  the  high  tension  wires  run.  The  low 
tension  cables  run  directly  through  a  conduit  to  the 
switch-board.  The  primary  leads  are  carried  to  a  set 
of  bus  wires  carried  on  short  circuit  cross  arms  on 
posts  set  between  the  two  rows  of  transformers.  These 
bus  wires  lead  through  the  current  transformers  for  the 
high  tension  meters  to  the  oil  break  switches.  The 
wires  leading  to  the  transmission  line  are  connected  di- 
rectly to  the  high  tension  bus  wire  on  the  boards  and 
pass  directly  down  into  the  pit.  Through  the  pit  they 
are  supported  on  line  insulators  on  cross  arms  set  in 
concrete  on  each  end.  At  the  opposite  end  of  the  pit 
they  rise  and  pass  up  the  wall  behind  the  lightning  ar- 
resters to  two  sets  of  cross  arms,  on  which  they  are 
carried  to  the  openings,  through  which  the  line  enters. 

The  blowers  and  their  motors  stand  on  a  wooden 
platform  beyond  the  end  of  the  air  chamber,  and  are 
carried  on  the  steel  rails  which  cross  the  high-tension 
wire  pit. 

The  switchboard  in  the  sub-station  is  of  blue  Vermont 
marble  and  consists  of  nine  panels,  there  being  three 
for  high-tension  connections  similar  to  those  in  the 
power  house,  one  blank  panel,  two  low-tension  panels 
for  the  a.  c.  end  of  the  rotaries,   two  standard  railway 


panels  for  the  direct-current  side,  and  one  feeder-panel 
for  four  feeders. 

The  step-up  transformers  step  up  to  14,000  volts,  at 
w^hich  pressure  the  power  is  transmitted  to  Kingston, 
where  it  is  stepped  down  to  345  volts  for  the  rotaries. 
The  relative  field  excitations  are  adjusted  so  that  at 
about  ^  load  the  rotaries  will  operate  non-inductively. 
The  rotaries  may  be  started  from  rest,  from  either  the 
a.  c.  or  the  d.  c.  side.  The  usual  custom  is,  however, 
to  start  the  generator  and  rotary  from  no  cjxles.  and 
with  a  full  field  on  the  generator.  It  was  found  that 
with  weak  fields  on  the  generator  and  rapid  acceleration 
of  speed  the  rotary  will  pulsate  in  and  out  of  step,  fre- 
quently reversing  the  polarity  of  the  d.  c.  voltage. 
This  is  avoided  by  bringing  the  generator  up  to  speed 
slowly,  and  keeping  a  strong  field  on  the  same.  The 
normal  non-inductive,  full  load  alternating  current  for 
the  rotary  is  340  amperes,  but  only  200  amperes  are 
necessary  to  start  it  from  rest,  and  bring  it  up  to 
speed  as  an  induction  motor. 

The  switch-boards  are  provided  with  switches  and  a 
starting  rheostat,  so  that  either  rotary  may  be  brought 
up  to  speed  as  a  direct-current  motor,  and.  after  syn- 
chronizing, be  thrown  in  parallel  on  the  a.  c.  end  with 
the  other  rotary. 

The  general  design  of  the  plant  is  such  that  either 
generator  unit  can  be  operated  on  either  transmission 
hne,  and  either  rotary  unit  the  same.  For  its  size  it  is 
one  of  the  best  equipped  and  best  finished  plants  in  ex- 
istence ;  in  fact,  the  entire  system,  including  the  dam. 
power  plants,  car  sheds,  track,  and  overhead  work,  is 
of  the  most  substantial  construction. 

The  accompanying  illustration  of  the  interior  of  the 
power  house  and  much  of  the  above  information  are 
taken  from  the  .\merican  Electrician. 


SCHOOL  OF  SCIENCE  EXAMINATIONS. 

In  the  ;.print;f  examination  in  the  Faculty  of  .\pplied  Science 
and  Engineering  of  the  University  of  Toronto,  the  following  ob- 
tained the  degree  of  B.  .\.  Sc.  : 

E.  C.  R.  Ardagh,  J.  H.  Barley.  J.  A.  Craig,  J.  K.  navistm. 
C.  \V.  Dickson,  \V.  E.  Foreman,  F.  E.  Guy,  W.  Hemphill,  H,  S. 
Holcroft,  R.  Latham,  J.  G.  McMillan,  E.  V.  Neelands,  A.  S.  H. 
l\-.pe,  J.  R.  Roaf,  H.  W".  Saunders,  \V.  C.  Tennant,  S.  M. 
Thorne,  S.  W.  Thorold,  H.  M.  Weir,  H.  A.  Dixon. 

The  successful  students  in  the  mechanical  and  electrical  engi- 
neering course  were  : 

Third  Year:  Honors— W.  G.  Chace,  A.  Laidlaw.  H.  V.  Mc. 
\'ean,  H.  W.  Price.  Pass  -W.  G.  Beatty,  C.  M.  Bertram,  \V.  J. 
Bowers,  E.  T.  Brandon,  W.  P.  Brereton,  J.  T.  Broughton,  C.  .\. 
Carmichael,  A.  G.  Christie,  J.  R.  Cockbum.  \.  R.  Gibson,  W. 
C.  Lumbers,  A.  C.  McDougall,  A.  T.  C.  McMaster.  H.  T. 
Middleton,  M.  V.  Sauer,  \V.  H.  Stevenson. 

Second  Vear  :  Honors — H.  G.  Barber,  J.  Breslove,  C.  Hen- 
wood,  C.  H.  Marts,  P.  Mathison,  D.  Sinclair.  T.  Taylor.  Pass— 
J.  .^L  Brown,  H.  \".  O'Connor,  R.  J.  Dunlop.  \V.  Elwell,  R.  E. 
George,  A.  C.  Goodwin,  D.  M.  Johnston,  A.  H.  McBride,  J.  T. 
Mac  Kay,  F.  G.  Mace,  J.  F.  S.  Madden,  R.  S.  Mennie,  H.  D. 
Robertson,  \V.  H.  Sutherland,  .\.  .A.  Wanless.  H.  Zahn. 

First  Vear:  Honors — H.  H.  Angus,  F.  A.  Caby,  A.  J.  l^tor- 
nell,  M.  L.  Miller,  B.  B.  Patten,  D.  H.  Pinkney,  H.  M.  Shijie. 
S.  B.  Wass.  Pass— H.  G.  .\cres,  J.  A.  Beatty,  M.  B.  Bonnell. 
A.  E.  Davison,  H.  H.  Depew,  S.  \V.  Eakins,  C.  J.  Fensom.  .\. 
Gray,  J.  G.  Jackson.  C.  K.  Johnston.  W.  J.  Larkworthy,  J.  .\. 
MoFailane,  C.  A.  Maus,  \V.  G.  Milne,  P.  H.  Mitchell.  E.  E. 
Mullins,  L  H.  Xevitt.  J.  P.  Oliver,  J.  D.  Pace,  R.  B.  Ross,  H.  S. 
Small,  H.  G.  Smith.  S.  I..  Tixh-.  H.  F.  While. 


In  a  car  a  small  boy  was  observed  to  be  suddenly  agitated. 
Soon  the  conductor  asked  for  fares.  When  he  stood  before  the 
small  boy  there  was  a  slight  pause,  and  the  passengers  were  sur- 
prised to  hear  the  following  :  "Pleaihe  charge  it  to  my  |va}\a  ; 
Fve  swallowed  the  money." 
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CURVES  OF  WEIGHT  AND  SPECIFICATIONS 
FOR  ELECTRIC  RAILWAY  BRIDGES- 

By  H.  G.  Tvrell,  Civil  Engineer,  Boston,  Mass. 
The  curves  shown  in  the  accompanying  diagram, 
prepared  by  H.  G.  Tyrell,  C.E.,  of  Boston,  Mass.,  give 
the  weights  of  electric  railway  bridges  of  spans  from 
5  tt.  to  200  ft.  for  both  light  and  heavy  cars.  The  points 
adjoining  the  curves  are  actual  weights,  and  from  them 
the  curves  have  been  plotted.  The  weights  include  the 
steel  only,  without  safety  stringers.  The  spans  are 
proportioned  for  either  single  truck   or  double  truck 
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Diagram  Showing  Weights  of  Electic  Railway  Bridge 
Spans,  from  5  ft.  to  200  ft.  in  Length. 

cars,  and  the  load  is  considered  to  cover  the  span  from 
end  to  end.  Lighter  bridges  than  these  can,  of  course, 
be  made  by  proportioning  them  for  say  two  or  three 
cars  only  on  the  span  at  one  time.  The  units  taken  are 
12,000  lbs.  per  sq.  in.  for  tension  and  10,000  lbs.  re- 
duced by  Gordon's  formulas  for  compression.  The  de- 
tails are  figured  for  riveted  joints. 

In  connection  with  these  curves  it  is  interesting  to 
note  that  the  following  specifications  for  electric  railway 
bridges  have  recently  been  adopted  by  the  Board  of 
Railroad  Commissioners  of  Massachusetts  : 

For  bridge  floors  either  a  20-ton  4-wheel  car  with 
7-ft.  wheel  base,  or  a  30-ton  7-wheel  car  with  17-ft. 
total  wheel  base  and  4-ft.  truck  wheel  base  is  assumed. 
The  fiber  stresses  to  be  used  in  the  floor  are  as  follows, 
the  material  being  medium  steel,  namely  :  For  I-beams 
12,000  lbs.  |)er  scj.  in.  properly  reduced  according  to 
the  ratio  of  width  of  flange  to  total  length,  when  this 
ratio  exceeds  20  ;  for  plates  and  shapes,  12,000  lbs.  per 
sq.  in.,  in  tension,  and  12,000  lbs.  per  sq.  in.,  reduced 
by  the  usual  formula  according  to  the  distance  unsup- 
ported ;  for  rivets  in  shearing,  10,000  lbs.  per  scj.  in. 
and  in  bearing  16,000  per  sq.  in.  for  shop-driven  rivets; 
field-driven  rivets  to  ^^be  reduced  25%  below  these 
figures.     No  rivets  less  than  ^/(in.  arc  to  be  used. 

For  trusses,  uniform  loads  shall  be  assumed,  varying 
according  to  the  length  which  is  to  be  covered  by  the 
live  load  lo  produce  maximum  stresses,  from  1,500  lbs. 
per  running  foot  per  track  for  a  loaded  length  of  100 
ft.  down  to  1,000  lbs.  per  running  foot  of  track  for  a 
loadctl  length  of  300  It.,  and  propoil  ioiiatol)'  lor  olliei' 
leiigths.  Due  account  must  he  taken  in  the  case  ol 
pieces  which   receive  concentrated  loading    from  the 


floor  loads.  The  factor  for  trusses  may  be  larger  than 
that  for  the  floor.  The  following  may  be  the  stresses 
per  square  inch  :  For  tension,  15,000  lbs.  per  sq.  in.; 
for  compression,  12,000  lbs.  reduced  by  the  Rankine 
formula  ;  for  rivets  the  same  stresses  should  be  used  as 
for  the  floor. 

ORIGINAL  FORMUL.-E  FOR  THE  WEIGHT  OF  BRIDGES. 

RAILROAD  BRIDGES. 

All  vveig-ht  are  per  lineal  foot  of  sing-le  track  bridge.  Steel 
only. 

Live  loads,  two  eng-ines,  100  tons  each,  and  4,000  lb.  per  lineal 
foot  of  track,  units  10,000  lb.  and  12,000  lb.  per  square  inch. 


Deck-plate  girder  bridg'e. 
"    lattice    "  " 


TOO 

100 


8K 


Half  throug-h  plate  girder  bridge   300 

Half  througli  plate  girder  bridge,    ties  on 

shelt  angle   200 

Halt  through  plate  girder  bridge  with  solid 

steel  floor   600  +10  1 

Riveted  through  truss  bridge.   400  +     6  1 

"        deck  "        "        ties    on  top 

chord   200   +     7  I 

Through  pin  bridge   400  +  1 

Deck  pin  bridge  with  stringers  400  +     6  i 

Deck  pin  bridfie  ties  of  top  cord   300  +     6  1 

RAILROAD  TRESTLES. 

Loads  as  abo\'e. 

Weight  of  spans  as  abo\  e. 

"        bents  and  bracing  =  9lb.  per  square  fot>t  of  side  profile, 

from  ground  to  base  of  rail. 

ELECTRIC  RAILROAD  BRIDGES. 
To  carrv  25  ton  cai^s,   or   2,000  lb.   per  lineal   foot   of  tracks, 
imits  10,000  lb.  and  12,000  Hi.  per  square  inch. 

Weight  of  steel  per  lineal   ft.  of  sint;le  track  bridge  are  for 

Beam  bridges   50    1     5  i 

Deck  plate  girder  brid^jes   50  +     4  !'2  i 

Ponv  truss  bridges   250  +  1.5  1 

Through  truss  l>ridges   250   +  1.3  1 

ELECTRIC  RAILROAD  TRESTLES. 

Weight  of  spans  as  above. 

"  bents  and  bracing  =  6  lb.  per  square  foot  i.  n  si^le  pr  ofile, 
from  ground  to  base  of  rail. 

HIGHWAY  BRIDGES,  WITH  WOOD  FlAlORS. 
Dead  weight  of  floor  =  4i>  lb.  per  squaie  foot.     Live  loads,  joo 
lb.  per  square  foot,  and  units  10,000  lb.  and  12,000  lb.   \\<^\:  square 
inch. 

Weights  are  per  square  fool   ol  floor,   and  include  steel 
without  joists. 

Girder  bridge  with  sidewalks   3  + 

"        "       without  sidewalks   3  + 

Truss      "       with  sidewalks   3  +  ^ 

"  "       without  sidewalks   5  +  \ 

HIGHWAY  BRIDGES  WITH  SOLID  FLOORS. 

Dead  weight  of  floor=  150  lb.  per  square  loot. 

Deck-plate  girder  bridges   3  +  ^^'^ 

Half  through  bridges   3  +  v.r 

Truss  bridge   3  ^  \ 

In  the  above  i  represents  the  length  of  span  in  feel, 
centre  of  bearings. 
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TESTS  OF  JOURNAL  BEARINGS. 

Professor  R.  B.  Owens,  of  the  electrical  department 
of  McGill  University,  Montreal,  and  Mr.  J.  B.  Inger- 
soll,  F.F.,  chief  inspector  of  rolling  stock  of  the  Mon- 
treal Street  Railway,  have  just  completed  some  interest- 
ing experiments  with  a  new  roller  bearing  designed  for 
all  kinds  of  vehicles,  from  railway  coaches  to  vehicles 
for  ordinary  street  traffic.  .Street  cars  on  the  St.  Cath- 
erine street  route  from  Maisonneuve  to  Westmount 
were  used,  and  the  object  was  to  show  how  much  elec- 
trical power  could  be  saved  by  the  new  device  when 
contrasted  with  the  journals  at  present  in  use  on  the 
street  railway  cars.  The  street  cars  are  at  present 
ecpiipped  with  the  standard  journal  bearing,  and  the 
journey  of  10  ()-io  miles  covered  with  a  large  number  of 
street  corner  stops  consumed  15,200  watts,  or  20.37 
horse  power,  while  the  Wright  roller  bearing  journal 
consumed  10  1-20  watts,  or  13.43  horse  power.  The 
two  cars  used  were  alike  and  were  loatleil  lo  represent 
42  passengers.  The  testing  instruments  usetl  were 
Thompson- Houston  recording  wattmeters. 
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THE  DYNAMO  IN  RECENT  TELEPHONE 
PRACTICE. 

An  inspection  of  a  modern  telephone  exchange  re- 
veals many  interesting  departures  from  the  standard 
practice  of  a  few  years  ago.  This  is  especially  true  of 
the  latest  development  in  the  telephone  field,  the  cen- 
tral energy  of  common  battery  system.  In  this  method 
of  operating  an  exchange  the  subscribers'  local  battery 
and  calling  generator  are  dispensed  with  and  the  energy 
necessary  for  the  signaling  and  talking  currents  are 
supplied  by  a  suitable  plant  of  the  central  office  and  dis- 
tributed throughout  the  system.  In  an  exchange, 
therefore,  of  any  reasonable  size  the  amount  ot  power 
to  be  continuously  taken  is  much  greater  than  is  usually 
supposed  to  be  necessary  in  telephone  work  ;  hence  it 
is  a  matter  of  considerable  importance  when  remodel- 
ing or  equipping  new  systems  to  give  the  most  careful 
consideration  to  the  generating  devices  and  to  arrange 
it  in  accordance  with  modern  engineering  practice. 

Most  of  the  generating  apparatus  required  for  mod- 
ern telephone  work  is  distinctly  special  in  character,  and 
ctyinot  be  purchased  in  the  local  market.  A  descrip- 
tion, therefore,  of  apparatus  which  may  be  considered 
standard  for  supplying  exchange  systems,  its  location 
and  the  most  desirable  arrangement  of  circuits,  will,  no 
doubt,  prove  of  interest  to  those  engaged  in  the  tele- 
phone field. 

Considering,  first,  the  source  of  direct  current  for 
transmitter  service,  the  storage  battery  has  been  and  is 
still  very  largely  employed.  Its  low  internal  resistance, 
high  e.m.f. ,  compactness  and  great  current  capacity 
render  it  particularly  well  adapted  for  common  batters- 
service. 

Fig.  2  shows  a  good  arrangement  of  circuits  using 
storage  battery  in  duplicate,  with  means  for  ciiarging 
furnished  by  a  dynamo  of  the  ordinary  description.  It 
will  be  noticed  that  one  set  of  batteries  is  continu- 
ously on  the  system  while  the  other  set  is  being 
charged  ;  all  necessary  connections  between  the  lines, 
batteries  and  the  charging  mains  being  effected  by 
means  of  double-throw,  double-pole  switches  so  ar- 
ranged that  there  is  no  danger  of  interrupting  the  ser- 
vice. 

It  is  of  vital  importance  that  storage  batteries  of 
whatever  make  or  description  have  systematic  and  in- 
telligent care.  If  properly  installed  and  attended  to 
they  give  excellent  service  at  a  moderate  expense,  but 
if  from  any  cause  deterioration  of  cells  once  sets  in, 
effective  service  will  be  impossible,  and  the  life  of  the 
batteries  will  be  greatly  shortened,  to  the  discredit  of 
the  storage  battery  rather  than  the  management, 
which  in  nine  cases  out  of  ten  is  responsible  for  such  a 
result. 

The  proper  care  of  storage  cells,  the  location  ant! 
cure  of  their  troubles  can  only  be  learned  by  practical 
experience,  and  only  men  who  have  had  the  training 
should  be  put  in  charge  of  this  important  part  of  a  mod- 
ern exchange  equipment. 

The  charging  machine  is  usually  of  the  shunt-wound 
type,  wound  for  a  maximum  pressure  of  about  thirty  - 
five  volts.  If  for  any  reason  a  compound-wound  ma- 
chine is  used,  means  should  be  proxided  tor  shunting 
the  series  winding  while  the  cells  are  being  charged. 


the  charging  pressure  being  regulated  in  the  usual 
manner  by  a  shunt  field  rheostat  as  shown. 

Both  gas  and  gasoline  engines  have  been  used  with 
success  for  operating  charging  dynamos  where  the  local 
condition  allow  of  their  use.  But  as  exchanges  are 
often  built  in  residental  districts,  it  may  be  found  neces- 
sary in  some  cases  to  drive  by  electric  motor  and  thus 
avoid  a  frequent  source  of  complaint  where  gas  engines 
are  used. 

When  only  one  set  of  storage  batteries  is  used,  or 
where  it  Is  intended  to  operate  a  system  directly  from 
the  dynamo,  the  selection  of  a  suitable  generator  for 
this  service  is  a  matter  of  great  importance,  and  tele- 
phone engineers  should  not  be  misled  by  the  idea  that 
the  ordinary  bi-polar  and  multi-polar  design,  however 
successful  it  may  be  for  lighting  and  power  purposes, 
will  be  suitable  for  telephone  work.  While  the  cur- 
rent they  generate  is  direct,  it  is  not  of  a  sufficiently 
steady  character  for  transmitter  service. 

Modern  dynamos  are  built  with  slotted  core  arma- 
tures and  a  high-field  density.  This,  with  the  high 
self-induction  and  comparativeh'  few  number  of  coil.s 
in  the  armature,  combine  to  produce  a  current  which  is 
so  noisy  in  the  telephone  circuit  as  to  make  intelligible 
conversation  impossible  ;  no  better  proof  of  this  can  be 
furnished  than  listening  on  a  telephone  circuit  subject 
to  leakag^e  and  excessive  induction  frequently  found 
on  telephone  systems.  In  these  cases  the  disagree- 
able lium  and  buzzing  of  railway  and  lighting  cir- 
cuits is  a  serious  hindrance  to  conversation,  and  il 
this  is  the  case  with  the  comparatively  feeble  currents 
induced  in  such  a  circuit,  it  can  be  reaJily  s^en  that  a 
machine  of  this  type  feeding  a  telephone  system  directly 
is  out  ot  the  question,  and  no  arrangement  of  choke 
coils  and  condensers  will  remedy  or  remove  this  defect. 

A  d\  namo  for  direct  ser\  ice  or  tor  use  in  multiple 
with  storage  batteries  must  deli\er  a  current  perfectly 
free  from  pulsation,  and  the  commutator  and  collecting 
de\  ice  must  be  of  such  a  character  as  to  eliminate  any 
possibiiit)  of  imperfect  contact  at  this  part  of  the 
machine.  These  desirable  results  can  onl\  be  reached 
bv  ha\  ing  a  machine  designed  especially  tor  telephone 
service. 

It  is  of  the  multipolar  type,  the  armature  is  smooth 
or  surface  wound  with  a  great  number  of  coils  of  only 
one  turn  each,  and  connected  to  a  commutator  having 
an  equally  large  mmiber  of  segments.  The  induction 
in  the  field  is  comparatively  low,  and  the  pole  shoes  are 
so  shaped  that  any  given  coil  enters  the  field  in  a  \ery 
gradual  manner  regardless  of  the  speed  at  which  the 
armatiu'e  is  running.  The  brushes  are  of  finely  woven 
copper  wire  so  that  perfect  contact  is  obtained  at  all 
times  with  the  commutator,  and  the  very  slight  pulsa- 
tions in  the  current  are  so  rapid  in  character  as  to  be 
inaudible. 

Witii  this  machine  a  very  slight  whistle  is  noticed  at 
times,  which  is  due  to  the  action  of  the  brushes  on  the 
commutator,  and  which  is  entirely  corrected  by  imped- 
ence  or  clioke  coils. 

The  dvnamo  has  become  practically  a  standard  with 
several  leading  telephone  companies  and  solves  quite 
serious  problem  in  the  power  equipment  ot  most  com- 
mon battery  svstems.  The  largest  size  known  to  the 
writer  is  of  ten-kilowatt  capacity,  which  is  in  use  in 
several  of  the  exchanges  of  one  of  the  leading  sub- 
companies.     .V  smaller  size  very   much  in  demand  is 
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rated  at  three-quarters  kilowatt,  delivering  a  current  ot 
twenty  amperes  at  thirty  to  thirty-five  volts. 

In  some  cases,  when  used  in  connection  with  storage 
batteries,  these  machines  are  compounded,  provision 
being  made  for  short-circuiting  the  series  coil  when 
batteries  are  being  charged  ;  at  other  times  the  dynamo 
feeds  the  circuits  directly.  A  machine  of  this  sort 
renders  unnecessary  the  use  of  a  spare  or  duplicate  set 
of  storage  cells,  or  where  power  can  be  obtained  at  all 
times,  the  cells  may  he  dispensed  with  entirely. 

Referring  again  to  Fig.  2,  the  storage  batteries  in 
two  equal  groups,  Nos.  i  and  2,  are  connected  to  inde- 
pendent double  throw  switches.  The  generator,  G,  is 
a  plain,  shunt-wound  machine,  with  a  field  regulating 
rheostat,  R  ;  the  latter  should  have  a  large  number  of 
contacts  so  as  to  give  the  closest  regulation  and  should 
have  sufficient  resistance  to  give  a  suitable  variation  of 
pressure  at  the  dynamo  terminals. 

The  dynamo  leads  are  connected  to  a  main  double- 
throw  switch,  as  shown.  This  switch  in  one  position 
will  connect  the  dynamo  to  the  battery  charging  mains, 
and  when  thrown  to  the  lower  position  will  be  connected 
directly  to  the  main  telephone  bus-bars,  so  that  if  the 
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machine  is  ot  the  noiseless  type  it  may  be  used  in  case 
of  accident  to  the  tattery  system  to  support  the  tele- 
phone circuits  directly.  As  arranged  in  tliis  diagram 
the  battery  switches  when  tlirown  to  their  upper  con- 
tacts will  connect  the  battery  to  the  charging  dynamo, 
and  when  thrown  down  will  be  connected  to  the  tele- 
phone mains. 

An  anuneter  should  invariably  be  used  on  the  dynamo 
circuit,  and  in  the  telephone  mains.  It  is  also  conven- 
ient, though  not  absolutely  necessary,  to  have  one  in 
each  of  the  batter}-  circuits. 

A  voltmeter  with  a  suitable  switch  should  be  arranged 
so  that  the  pressure  can  be  taken  from  A,  Ai,  B,  Hi, 
B2,  B3.  It  is  essential  for  good  service  that  tlie  am- 
meters and  voltmeters  should  be  standard  and  of  lirst- 
class  construction.  A  low-priced  instrument  usually 
proves  a  very  costly  investment  in  the  long  riui,  as  the 
readings,  not  any  too  accurate  at  first,  soon  show  such 
a  large  error  that  they  are  practically  worthless  and 
liable  to  lead  to  serious  results,  especi;illy  when  used 
with  storage  cells. 

Referring  to  Fig.  1,  in  which  the  details  of  the 
switchboard  are  shown,  this  arrangement  has  proved 
very  satisfactory  in  practice,  and  as  liere  illustrated, 
corresponds  to  the  system  show  n  in  l'"ig.  2  ;  the 
voltmeter  switch  being  placed  in  ilic  center  with  the 
dynamo  and  main  ciicuit  ammeters  on  each  sitie.      l  iie 


double-throw  dynamo  switch  is  in  the  center  with  the 
double-throw  battery  switches  on  either  side. 

One  of  the  two  smaller  switches  shown  at  the  outside 
of  the  board  is  used  for  the  motor  switch  when  the 
generator  is  motor-driven.  The  other  switch  at  the 
opposite  side  of  the  board  is  for  connecting  in  the  ring- 
ing or  pulsating  current  generator. 

Immediately  below  the  main  dynamo  switch  at  the 
center  of  the  board  is  the  field  regulating  rheostat  for 
the  charging  dynamo  ;  while  the  small  rheostats  at 
either  side  control  the  motor  and  ringing  generator, 
respectively. 

Circuit  breakers  at  the  lower  part  of  the  board  are 
shown,  and  it  will  be  found  in  practice  that  automatic 
circuit  breakers  of  standard  make  are  much  to  be  pre- 
ferred to  the  uncertain  and  unsightly  fuse. 

The  switchboard  should  be  made  of  the  best  quality 
of  slate,  free  from  veins,  if  possible,  and  filled  by  driving 
paraffine  into  the  pores  of  the  stone  by  means  of  a  gas 
torch  and  blow-pipe.  This  precaution  is  quite  neces- 
sary where  good  insulation  is  required,  as  in  a  switch- 
board of  this  character  500  volts  is  quite  frequently  used 
to  operate  the  motors  and  motor  generators. 

A  very  frequent  error  in  erecting  a  switch- 
board is  placing  the  board  too  close  to  the 
wall  or  partition.  It  should  stand  out  as  far  as 
possible,  with  plenty  of  room  and  light  for  making  con- 
nections, inspecting  and  cleaning  the  back  of  the  board. 
The  connections  to  the  bus-bars,  switches,  etc.,  should 
be  most  thoroughly  soldered  or  connected  by  heavy 
well-fitting  bolts. 

Considerable  energy  is  frequently  lost  by  imperfect 
contacts,  and  it  should  not  be  forgotten  that  the  small 
area  of  contact  or  conductor  necessary  to  carry  the 
currents  formerly  used  for  telephone  work  are  totally 
inadequate  for  the  proper  handling  of  large  currents 
used  in  the  common  battery  s\-stems. 

It  is  to  be  regretted  that  the  manufacturers  of  storage 
batteries  are  so  interested  at  the  present  time  with  light 
and  power  equipments  that  very  little  information  re- 
g^arding  the  storage  batter_\-  as  applied  to  telephone  ser- 
vice is  available  for  the  telcplione  engineer.  Descrip- 
tive bulletins  without  munber  of  central  station  and 
isolated  lighting  plants  ma\'  be  had  for  the  asking,  but 
so  far  as  the  writer  knows,  nothing  relative  to  tele- 
phone service  has  been  published. 

It  is  possible,  however,  that  the  fault  is  not  alto- 
gether with  storage  batterx'  manufacturers,  but  partly 
due  to  the  reluctance  of  telephone  companies  to  publish 
their  plans  of  installation.  This  antiqiuited  polic}'  on 
matters  of  general  interest  to  the  profession  is  to  be  de- 
plored. It  has  been  abandoned  to  a  great  extent  in  the 
other  branches  of  engineering,  and  there  is  no  good 
reason  for  its  continuance  in  telephone  practice. 

When  noiseless  d}'nanios  of  proper  constructit>n  are 
used  one  of  the  batteries  may  be  dispensed  with  to  ad- 
vantage, and  the  dynamo  and  central  battery  run  in 
nuiltiple,  provided  proper  arrangements  are  made  to 
take  care  of  the  increased  pressuie  required  during  the 
period  of  charging.  1).  M.  Bliss,  in  Electrical  World 
and  iMigineer. 

I'lic  bijj  telegraph  suit  of  Morrow  vs.  tlie  Great  Nort li-VVestem 
Tclegiapl)  Company  and  llie  Western  Union  Telegraph  Compan)-, 
to  annul  the  lease  of  the  Montreal  Telegraph  Company  s  lines  by 
the  G.N.W.  Company,  has  been  settled  out  of  court,  in  favor  of 
I  he  defsndanls,  after  over  a  year  of  litigation.  I'.ai  h  side,  it  is 
miderstood,  will  pay  its  own  costs. 
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SPARKS. 

The  villag-e  of  Strathcoiia,   N.W.T.,  will  probably  install  an 
electric  light  plant. 

A  by-law  has  been  carried  to  have  the  streets  of  Embro,  Ont., 
lighted  by  electricity. 

McArel  Bros.,  of  Glace  Bay,   C.  B.,  are  installing  an  electric 
light  plant  of  their  own. 

Cruise  &  Cummings,  electricians,  Sydney,   N.S.,  have  been 
succeeded  by  A.  W.  Cruise. 

The  Kootenay  Electric  Supply  &  Construction  Company,  Nel- 
son, B.C.,  has  been  dissolved. 

The  ratepayers  of  Thessalon,  Ont.,  have  voted  in  favor  of  in- 
stalling a  municipal  electric  light  plant. 

The  town  of  Blenheim,  Ont.,  has  just  taken  tenders  on  the  in- 
stallation ol  a  municipal  electric  light  plant. 

A  movement  is  on  foot  in  Victoria,  B.  C,  to  have  the  telephone 
and  electric  light  wires  placed  underground. 

The  capital  stock  of  the  Plessisville  Electric  Company,  of  Ples- 
sisville,  Que.,  has  been  increased  to  $60,000. 

The  Sarnia  Electric  Street  Railway  Company  are  still  consider- 
ing the  extension  of  their  road  to  Point  Edward. 

A  by-law  to  purchase  the  electric  light  plant  for  $27,000  was 
carried  by  the  ratepayers  of  Parry  Sound  on  May  6th. 

The  Kay  Electric  Dynamo  &  Motor  Company,  Limited,  of  To- 
ronto, has  been  incorporated,  with  a  capital  of  $40,000. 

A  by-law  to  raise  $8,000  for  electric  lighting  purposes  was  de- 
feated by  the  ratepayers  of  Stiathcona,  N.W.T.,  recently  by  one 
vote. 

Stayner,  Ont.,  is  looking  into  the  question  of  developing  the 
water  power  of  the  Nottawasaga  river  for  the  production  of  elec- 
tricity. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Brockville, 
Ont.,  to  provide  money  with  which  to  improve  the  electric  light 
and  gas  plants. 

The  municipal  power  plant  for  the  town  of  Orillia,  Ont.,  is  at 
last  nearing  completion.  According  to  report,  the  work  will  be 
finished  within  a  month. 

Midland,  Ont.,  is  considering  municipal  control  of  electric 
lighting.  A  by-law  to  take  over  the  present  plant  will  be  sub- 
mitted to  the  ratepayers. 

The  Slade  Electric  Company,  of  Quebec,  have  been  awarded 
the  contract  for  wiring  for  electric  light  the  grain  elevator  of  the 
Quebec  Terminal  Company. 

It  is  stated  that  a  rival  concern  is  preparing  to  submit  figures 
for  lighting  the  streets  of  Portage  la  Prairie,  Man.,  in  opposition 
to  the  Central  Electric  Company. 

The  ratepayers  of  St.  Mary's,  Ont.,  will  \  oli'  on  a  by-law  on 
July  8th  to  provide  $15,000  for  the  extension  anil  impi  ovemcnl  of 
the  waterworks  and  electric  light  plants. 

The  Peterboro  Hy  draulic  I'ower  Company  are  about  to  buiki  a 
dam  and  develop  electric  power  to  be  supplied  to  the  Ameri- 
can Cereal  Cotnpany  and  other  concerns. 

The  Emerson  Incandescent  Light  Company,  of  Ottawa,  has 
been  incorporated,  with  a  capital  of  stock  of  $800,000,  to  manu- 
facture light,  heat  and  power  apparatus,  etc.  The  provisional 
directors  include  V.  L.  Emerson,  S.  R.  Poulin  and  Leopold 
Meyer,  all  of  Ottawa. 

Members  of  the  Vancouver  city  council  recently  visited  Seattle, 
Wash.,  in  search  of  information  upon  the  subject  of  municipal 
electric  lighting.  Tlu'  British  Columbia  Electric  Company,  by 
whom  the  lighting  is  now  done,  charges  $1.78)^  per  arc  light  per 
week,  while  the  Stave  Lake  Power  Company,  a  concern  just  or- 
ganized, have  inade  an  offer  of  90  cents  per  arc  light. 

The  town  council  of  Goderich,  Ont.,  have  accepted  a  proposi- 
tion made  by  the  Maitland  River  Power  Company  to  deliver  to 
the  town  for  ten  years  from  the  date  of  installation  of  their  plant 
the  power  necessary  to  run  the  arc  and  incandescent  lighting  sys- 
tems and  for  pumping  water  suppl)'  at  the  following  rates  :  The 
first  200  h.p.,  24  hour  day,  at  $30  per  h.p.  annually,  used  or  un- 
used ;  the  next  hundred  h.p.,  24  hour  day  at  $25  per  h.p.  per  an- 
num ;  the  next  hundred,  24  lunir  day,  at  $23  per  h.p.  per  .innum  ; 
price  per  h.p.  over  that  .unnnnt  to  be  regulated  by  arbitr.ilots 
chosen  by  the  council  and  company.  The  council  to  gr.int  the 
right  ot  carrying  line  of  transmission  alone  the  municipal  thor- 
oughfares. 


A  bill  regarding  the  inspection  of  steam  boilers  is  now  before 
the  British  Columbia  legislature. 

The  Gait  Gas  &  Light  Company  have  been  awarded  a  five 
'  year  contract  tor  lighting  the  streets  of  Gait,  Ont. 

The  Chambers  Electric  Light  &  Power  Company,  of  Truro, 
N.S.,  have  installed  two  new  dynamos  of  1,200  capacity  each. 

The  town  council  of  Pat  Portage,  Ont.,  have  made  the  Citizen 
/Telephone  &  Electric  Company  an  offer  of  $30,000  for  their 
plant. 

The  contract  with  the  Lachine  Rapids  Hydraulic  &  Land  Com- 
pany, by  which  Westmount,  Que.,  is  lig'hted,  will  expire  in  De- 
cember next,  and  the  citizens  are  discussing  the  advisability  of 
installing  a  municipal  plant. 

Although  the  contract  for  electric  lighting  the  streets  of  Mon- 
treal does  not  expire  for  about  two  years,  the  city  council  are 
now  inviting  tenders  for  a  renewal  of  the  contract.  The  tenders 
are  to  be  received  by-  June  15th,  and  to  be  accompanied  hy  a 
cheque  for  $50,000. 

A  meeting  of  delegates  representing  the  Electrical  Worker's 
Union,  of  London,  Hamilton,  Brantford,  Montreal,  Toronto  and 
St.  John,  X.B.,  was  held  in  Toronto  a  fortnig'ht  ago.  Two  dele- 
gates were  appointed  to  attend  the  annual  convention  of  the  In- 
ternational Union  in  St.  Louis,  Mo.,  next  October,  and  it  is  un- 
derstood that  the  question  of  shorter  working  hours  was  discuss- 
ed. 

The  Applied  Science  Society  of  McGill  L'niversity,  Montreal, 
have  elected  the  following  officers  for  the  session  of  1901-02  : 
President,  C.  .M.  Campbell,  02  ;  vice-presidents,  J.  X.  Hicks, 
'02,  and  H.  P.  Borden.  02  ;  secretary,  Jas.  C.  Ross,  '03  ;  treasur- 
er, O.  Hall,  '03  ;  second  year  representatives,  E.  J.  Carlyle,  '04. 
and  G.  O.  .McMurtry,  '03;  reporters,  H.  Bigg-ar,  '02;  F.  E. 
Sterns,  02  ;  C.  Rowlands,  03,  and  J.  Egleson. 

Mr.  William  .M.  DouU,  secretary  of  the  Cuban  Electric  Com- 
pany, returned  to  .Montreal  last  month  from  Havana,  where  Can- 
adian capitalists  are  building  an  electric  railway.  Mr.  Doull  was 
in  Havana  when  the  first  section  of  the  road  was  opened  for  traf- 
fic. The  first  start  made  was  on  ten  miles,  and  the  company 
found  their  cars  insufficient  to  accommodate  the  crowds  which 
wished  to  avail  themselves  of  the  new  system  of  travel. 

The  ^Imonte  Electric  Light  Company  have  refusi-d  the  offer  of 
$10,000  made  by  the  town  for  the  purchase  of  iheir  electric  light 
^  plant.  At  a  recent  joint  meeting  of  the  council  .ind  members  of 
the  company,  the  company  agreed  to  withdraw  the  suit  to  qu.ish 
the  electric  light  by-law,  each  party  to  pay  its  own  costs.  .An 
attempt  will  now  be  made  to  arrange  a  price  for  the  plant,  and  in 
case  of  failure  within  thirty  days,  arbitration  will  be  resorted  to. 

Recently  the  city  council  of  Belleville,  Ont.,  invited  lender>  for 
lighting  the  streets  and  public  buildings  of  the  city.  The  com- 
petitors were  the  Trenton  Electric  Company  and  the  Beliovillc 
^Gas  Company.  The  tender  of  the  former  company  was  accepted. 
They  agree  to  furnish  30  arc  lamps  of  2,000  candle  |K>wer,  and 
as  many  more  as  may  be  required  during  the  contract,  at  $58 
per  year  ;  also  not  less  than  200  incandescent  lamps  of  32  candle 
power  at  $10  each  per  annum.  Private  consumers  to  be  supplied 
at  rates  varying  from  $".25  per  lamp  up  to  five  lamps,  down  to 
$2.50  for  30  1,-inips  or  over.    The  contract  is  for  five  years. 

The  Bridgetown  Electi  ic  Light,  Heat  &  Power  Comiviny  have 
secured  a  contract  with  the  town  for  lighting  the  streets  for  five 
years.  The  contract  calls  for  thirty-five  32  candle  power  lig'hts, 
and  for  an  all  night  service  at  the  price  of  S20  per  light  per  year. 
The  contract  also  fixes  a  schedule  (or  private  lighting  within  the 
town  :  16  c.p.  house  lights  up  to  five  lights,  are  rated  at  1  '-iC. ; 
five  to  ten  lights,  i^c.;  and  over  ten,  i  cent  per  light.  12  c.p. 
lights  will  cost  1  up  to  five,  and  over  tint,  i  cent  per 
night.  Store  lights,  16  c.p.  will  be  chai-g-ed  at  2C.  y>cr  light  up  to 
ten  lights,  and  1 c.  for  more  than  ten.  Church  lights  are  to  co^t 
not  more  than  $1.50  per  light  per  year.  The  all  nig-ht  service  is 
to  go  into  effect  not  later  than  Aug-ust  ist,  1901. 

At  a  recent  ses.sion  of  the  Nova  Scotia  legislature  the  following 
acts  were  assented  to  :  To  enable  the  town  of  Lunenburg  lv>  bor- 
row money  for  water,  electric  light  a.nd  seworago  piii-jv<scs  ;  ^ow^1 
of  .Annapolis  Royal,  to  borrow  money  for  electric  light  purjx>ses  ; 
town  of  P.irrsboro,  to  borrow  money  tc>  extend  their  electric  VighX 
plant  ;  town  of  New  Glasgow,  to  boiTOW  money  to  pn->vide  a  fir* 
.ilarm  svstcm  ;  to  incorporate  the  Bedford  EleiMric  Comjvtnv, 
Limited,  \o\.i  Scotia  Electric  Light  Com|v>nv,  Limited,  Oxford 
Electric  Companx ,  Limited,  Mahone  Bay  Electric  Light  \  IVwer 
Compan\',  Limited,  Blockhouse  Electric  Light  &  Power  Com- 
]iany.   Limited,  Eastern  Telephone    Comi>any,  Limited,  X'alley 
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Telephone  Company,  Limited  ;  and  an  act  respecting^  the  Cliani- 
bers  Electric  Light  &  Power  Company. 

Mr.  J.  H.  Jewell,  of  Toronto,  is  negotiating  tor  the  establish- 
ment of  an  automobile  factory  at  London,  Ont. 

The  ratepayers  ot  Thorold,  Ont.,  will  vote  on  a  by-law  on  May 
13th  to  provide  $6,000  for  the  extension  of  the  electric  light  plant. 

The  city  of  Winnipeg  is  about  to  invite  tenders  for  the  supply 
of  fifty  arc  lamps.  It  is  probable  that  another  dynamo  may  be 
purchased. 

Mr.  Joseph  Barrett,  who  has  the  contract  to  supply  Toronto 
Junction  with  electric  power,  is  said  to  have  sold  out  to  the 
Humber  Power  &  Light  Company. 

Last  January  Mr.  Thos.  Welsh,  of  Hensall,  Ont.,  bought  the 
electric  light  plant  from  Mr.  H.  Cook.  He  has  built  a  new  power 
house,  brick  and  stone,  36  x  40  feet,  and  installed  new  Bell  en- 
gine and  Leonard  boiler,  heater  and  steam  pump.  He  has  a  60 
k.w.  inductor  alternator  of  the  United  Electric  Company's  build, 
with  E.B.T.  exciter  and  marble  switchboard  complete.  He  has 
also  installed  300  light  capacity  in  ['ackard  transformers,  type  L, 
and  built  new  main  wires.  He  is  installing  more  lamps  right 
along  and  hopes  to  reach  1000  by  fall.  The  whole  plant  was  in- 
stalled by  and  is  now  m  charge  of  Mr.  J.  H.  Ward,  late  of 
Exeter,  and  is  giving  thorough  satisfaction. 


PERSONALS 

Mr.  M.  J.  Kennedy  has  been  appointed  superintendent  of  the 
Montreal  street  railway,  to  succeed  Mr.  Duncan  McDonald. 

Mr.  J.  W.  Marr,  of  Toronto,  has  been  appointed  superintend- 
ent of  the  power  house  of  the  Niagara  Falls  Park  and  River 
Railway. 

Mr.  Wm.  N.  Campbell,  formerly  with  Messrs.  J.  D.  McArthur 
&  Co.,  of  Toronto,  has  recently  accepted  the  position  of  travel- 
ling representative  in  Ottawa  of  the  Reeves  Pulley  Co.,  Toronto. 

Mr.  Harry  Rolfe,  of  the  International  Con  espondence  Schools, 
Scranton,  Pa.,  has  accepted  an  important  position  in  the  mechan- 
ical engineering  department  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburg,  Pa. 

Mr.  Charles  L.  Farrer,  of  Parry  Sound,  Ont.,  who  has  lately 
been  in  the  employ  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company,  of  Montreal,  has  been  appointed  superintendent  of  the 
Canadian  Electric  Light  &  Power  Company's  plant  at  Chaudiere 
Falls,  Que. 

Mr.  William  C.  Hubbard,  representative  of  the  Manhattan 
General  Construction  Company,  with  offices  at  11  Broadway,  New 
York,  recentU'  visited  Toronto,  Montreal,  Ottawa,  and  other 
Canadian  cities,  In  the  interest  of  the  Manhattan  Company,  which 
is  giving  increased  attention  to  Canadian  business. 

The  death  is  announced  of  Richard  P.  Rothwell,  one  of  the 
founders  of  the  American  Institute  of  Mining  Engineers,  and  for 
upwards  of  thirty  years  editor  of  the  Engineering  and  Mining 
Journal.  He  was  also  a  successful  inventor  on  the  line  of  mining 
apparatus  and  metallurgical  process.  Mr.  Rothwell  was  a  Can- 
adian, having  been  born  at  Ingersoll,  Ont.,  in  1837.  He  was 
educated  at  the  Rensselaer  Polytechnic  Institute,  the  National 
School  of  Mines,  Paris,  and  the  Fricberg  Mining  Academy. 

Mr.  E.  K.  M.  Wedd,  purchasing^gent  of  the  Canadian  Gener- 
al Electric  Company,  is  now  numbered  among  the  benedicts. 
On  April  26th  he  was  united  in  marriage  to  Miss  Mattie  Garvin, 
of  Brooklyn,  N.Y.  The  event  was  made  the  occasion  of  the 
presentation,  by  the  staff  of  the  Canadian  General,  of  a  hand- 
some cabinet  and  chair  and  a  gold  mounted  umbrella,  accom- 
panied by  an  address  expressing  the  esteem  and  regard  in  which 
Mr.  Wedd  is  held  by  his  confreres  in  the  office.  We  join  with 
their  numerous  friends  in  wishing  Mr.  and  Mrs.  VV'odd  manv 
years  of  happiness. 


TRADE  NOTES. 

The  Dodge  MatnilacI uring  Company,  of  Toionto,  have  in  work 
a  number  ol'  large  friction  clutch  pulleys  for  the  Smith's  Falls 
Electric  Light  &  Power  Company. 

The  Goldie  &  McCulloch  Company,  of  Gait,  Ont.,  are  supplying 
shaftings,  pulleys,  etc.,  for  the  new  works  of  (he  Grey  &  Bruce 
Cement  Company  at  Owen  Sound,  Ont. 

Mr.  Emerson  McMillan,  ot  New  York,  is  said  to  be  making 
arrangements  to  consolidate  a  number  of  gas  light,  traction  and 
water  power  com|>anies  throughout  the  United  States  and  Canada. 
The  Jacques  Carlier  Water  Power  Company,  of  (Juebcc,  is  named 


as  one  of  the  companies  to  be  included  in  the  deal.  The  com- 
bined capital  of  the  proposed  corporation  is  about  $35,000,000. 

Our  readers  are  asked  to  note  the  change  of  address  in  the 
advertisement  of  the  Weston  Electrical  Instrument  Co.,  from 
"  1 14-120  William  St.,  Newark,  N.  J.,"to  "  Waverley  Park,  Essex 
Co.,  N.  J.  " 

The  Northey  Manufacturing  Company,  of  Toronto,  are  con- 
structing what  will  be  the  largest  electrical  single  pumping  en- 
gine in  Canada.  It  is  being  built  for  the  Montreal  Water  & 
Power  Company,  will  have  a  capacity  of  5,000,000  gallons  ever}- 
24  hours,  and  will  weigh  200  tons. 

The  Dodge  Manufacturing  Company,  of  Toronto,  are  installing 
the  heavy  jack  shaft  of  hammered  steel,  floor  stands  with  ball  and 
socket,  self-oiling  pillow  blocks,  large  split  pulleys,  couplings, 
etc.,  for  the  new  power  plant  of  the  Lincoln  Electric  Light  & 
Power  Company,  of  St.  Catharines,  Ont. 

Education  has  alwaj  s  hitherto  been  regarded  as  the  peculiar 
privilege  of  youth.  If  anyone  was  compelled  to  leave  school  in- 
sufficiently trained  for  the  work  of  life,  his  case  was  commonly 
supposed  to  be  beyond  remedy.  Hence,  until  the  International 
Correspondence  Schools,  Scranton,  Pa.,  were  establislied,  no 
attempt  had  ever  been  made  to  reach  men  and  women  engaged 
in  earning  a  living,  with  an  organized  course  of  study  intended  to 
fit  them  for  higher  efficiency  in  their  chosen  pursuit,  or  to  train 
them  for  another.  The  Schools  are  now  doing  this  important 
work  for  thousands  in  middle  life  and  beyond.  Such  as  these 
value  educational  opportunities  most  highly  and  know  exactly 
what  they  want.  "  Success  that  comes  after  many  years  is  the 
best.  " 

The  Packard  Electric  Company,  of  St.  Catharines,  announce 
that,  owing  to  ill  health,  Mr.  E.  E.  Cary  has  resigned  his  position 
as  manager  of  the  company,  which  position  has  been  accepted  by 
Mr.  R.  B.  Hamilton,  who,  during  Mr.  Car3-'s  illness  of  the  past 
two  months,  has  been  acting  manager.  The  company  state  that 
Mr.  Hamilton's  technical  education  and  practical  experience  are 
a  guarantee  that  the  excellence  of  the  Packard  product  will  be 
fully  maintained  and  advanced,  and  important  improvements  have 
already  been  inaugurated,  with  most  satisfying  resulls.  Mr. 
Geo.  A.  Powell,  who  has  been  absent  for  the  past  four  months, 
has  returned,  anti  will  assume  the  management  of  the  sales 
department. 

The  S.  Morgan  Smith  Company,  of  York,  Pa.,  have  recently 
installed  the  heaviest  pair  of  water  wheels  that  has  ever  been 
built  in  America.  They  are  of  the  McCormick  type,  54  inches, 
each  in  a  separate  iron  case,  discharging  into  a  cast  iron  chest 
and  draft  tube.  The  power  is  used  for  operating  a  large  air 
compressor  and  generator  in  the  power  plant  of  the  Boston  & 
Montana  Consolidated  .Silver  &  Copper  Mining  Compan\-,  of 
Great  Falls,  Mont.  The  outfit  weighs  300,000  pounds,  not  in- 
cluding the  power  connections,  draft  tubes  or  supply  pipes.  The 
wheels  were  tested  at  the  Holyoke  testing  flume,  and  are  said  to 
have  shown  an  extraordinary  efficiency,  developing  2,800  h.  p. 
under  a  head  of  40  feet.  The  speed  is  controlled  by  type  "  B  " 
Lombard  water  wheel  governors.  The  gates  are  so  accurately 
balanced  that  one  man  can  operate  the  gates  oi'  both  wheels  with 
ease.  The  S.  Morgan  Smith  Company  have  lately  compU'tinl  atl- 
ditions  to  their  works,  and  have  the  largest  and  one  of  the  most 
complete  water  wheel  plants  in  the  world.  An  illusdation  of  the 
fm-bine  in  the  Boston  &  Montana  Mining  Compaii\  's  |)lant  is 
shown  in  their  advertisement  on  another  page. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

The  animal  convention  of  the  iValional  ICleclric  l.ighl  Associa- 
tion of  the  United  Slates  will  he  held  at  Niagara  Falls,  N.  Y., 
on  till-  2ist,  22nd  and  23111  inst.  Foi-  three  days  pre\ious  lo  and 
following  these  dates,  the  railways  on  both  sides  ol  llie  line  will 
grant  to  delegates  to  the  convention  a  tiansportalioii  rale  of  a 
fare  and  a  third  on  a  certificate  plan. 


The  Niagara,  .St.  Catharines  &  Toronto  Electric  Railway 
Comiwny  is  announceil  lo  ha\e  purchased  the  Port  Dalhousie,  .Si. 
Catharines  &  Thorold  Electric  Street  Railway  fiom  Messrs.  Daw- 
son &  Symmes,  of  St.  Catharines.  The  roail  runs  from  St. 
Catharines  to  Thorold  and  was  one  of  the  first  electric  street 
railways  built  in  Canada.  The  purchase  price  is  given  as  $f)o,ooo. 
The  road  will  be  put  in  first  class  condition,  with  iinpio\cil  road- 
bed and  new  rolling  stock. 


S6  THE  CANADIAN  ELECTRICAL  NEWS  Ma>^ 

ENGINEERING  an^  MECHfVNIGS 

 •  iltOIIU"-— 


CONDENSATION  IN  STEAM  PIPES. 

W.  H.W'akeman,  in  The  Engineer. 
As  soon  as  steam  leaves  the  boiler  in  which  it  is  g-enerated,  it 
begins  to  go  back  tci  water,  so  that  the  intelligfent  engineer  is 
constantly  watching'  for  improved  methods  for  preventing  conden- 
sation before  it  is  wanted.  It  is  not  the  object  of  this  article  to 
describe  plans  for  accomplishing  this  desirable  object,  but  to  show- 
how  much  steam  is  condensed  in  pipes  under  given  condition,  for 
there  is  not  as  much  available  literature  on  this  subject  as  there 
should  be. 

Experiments  made  by  reliable  parties  several  years  ago,  which 
are  as  valuable  now  as  when  first  made,  show  that  a  very  little 
chang-e  in  the  conditions  make  a  considerable  difference  in  the  re- 
sults obtained.  Putting  the  results  together  and  taking  the  aver- 
age of  them  shows  that  when  the  number  of  square  feet  of  pipe 
surface  exposed  to  still  air  is  multiplied  by  the  difference  in  temp- 
erature between  the  air  to  be  heated  and  the  steam  inside  of  the 
pipe,  and  the  product  divided  by  the  number  of  pounds  of  water 
obtained  per  hour  by  condensation,  the  quotient  is  practically 
420.  This  result  has  been  accepted  as  reliable  for  a  long  time, 
so  that  a  rule  foi'  determining  the  amount  of  condensation  in 
pipes,  based  on  these  results,  is  as  follows  :  Multiply  the  number 
of  square  feet  of  pipe  surface  by  the  difference  in  temperature  be- 
tween the  air  in  the  room  and  the  steam  in  the  pipe.  Divide  the 
product  by  420  and  the  quotient  will  be  the  pounds  of  steam  con- 
densed into  water  per  hour. 

For  example,  suppose  that  we  have  300  square  feet  of  pipe, 
carrying  90  pounds  pressure,  in  air  at  50  degrees  f.  The  temper- 
ature of  steam  at  90  pounds  is  331  degrees,  making  the  difference 
331-50  =  281.  Then  300  x  281 -i- 420  =  200  pounds  of  water  per 
hour. 

As  before  mentioned,  this  rule  is  based  on  favorable  conditions, 
which  means  that  the  air  was  nearly  still.  When  the  air  is  in 
motion  ihe  condensation  will  take  place  much  faster,  so  that  it 
becomes  difficult  to  determine  just  how  much  it  is  oxce]>t  by  di- 
rect experiment. 

This  fact  has  become  much  more  prominent  since  the  forceil 
blast  system  has  become  popular  for  heating  and  ventilating.  It 
is  customary  to  multiply  the  results  obtained  by  the  foregoing 
rule,  by  a  factor  which  varies  from  2  with  gentle  circulation  lo  5 
with  a  rapid  movement  of  the  air.  Which  shall  be  used  must  be 
determined  by  the  engineer  according  to  his  best  judgment. 

In  some  cases  it  is  necessary  to  carry  steam  for  a  long  dist- 
ance, and  it  is  desirable  to  know  how  much  the  loss  will  be  under 
given  conditions,  for  if  it  promises  to  be  excessive  the  necessar\- 
provision  must  be  made  for  it. 

In  a  letter  to  The  American  Machinist,  F.  A.  N^■s^rom  gives 
the  details  of  observations  made  lo  determine  the  amount  of 
water  resulting  from  condensation  of  steam  in  pipes  exposed  to 
the  outside  air  without  protection  of  any  kind  ;  217  feet  ot  8-inch 
pipe,  219  feet  of  7-inch,  and  258  feel  of  6-inch  wore  put  up  w  ith 
so  much  pitch  that  all  of  the  water  traveled  lo  the  end  of  the 
system,  where  it  was  caught  anti  weighed.  Assuming  that  all  of 
this  pipe  was  j4^-inch  thick,  there  were  483  squai'e  feet  of  the  8- 
inch,  430  of  the  7-inch  and  438  ot  fhe  6-inch,  making  a  total  of 
1,351  square  feet.  The  pressure  was  90  pounds,  the  tempeiature 
of  which  is  331  degrees  f. ,  and  the  plant  wa'--  located  where  the 
outside  temperature  did  not  var}-  much  iVorn  64  degrees  f. ,  so  that 
the  difference  was  267  degrees. 

Under  these  conditions  the  condensation  amounted  to  1,440 
pounds  per  hour,  and  as  the  test  lasted  for  twenty  days,  there  is 
much  less  chance  for  secm-ing  unreliable  results  than  if  it  was  for 
one  day,  or  perhaps  a  few  hours  only. 

Now,  when  we  proceed  as  in  the  first  i  \ilc  illustrateil  ami  I'x- 
plained,  we  have  1,351x267-^1,440  =  250,  which  shows  that  in 
order  to  determine  the  amount  ot  condensalioti  in  steam  pipes 
that  are  exposed  to  the  outer  air,  which  means  that  they  arc  not 
protected  from  the  weather,  we  ma}' proceed  as  tbilows  :  Multiply 
the  square  feet  exposed  to  the  air  by  the  difference  between  the 
temperature  of  the  steam  and  the  outer  air,  and  divide  by  250. 
The  quotient  will  be  (he  pounds  of  steam  condensed  per  hour. 

This  experiment  was  carried  further,  making  it  still  more 
valuable,  for  the  pipe  was  covered  with  a  fairly  good  nonconduc- 
tor of  heat  and  the  results  obtained  for  another  periotl  of  20  d;iys 


were  carefulh'  noted.  The  total  condensation  was  now  reduced 
to  195  pounds  per  hour,  and  when  we  multiply  1,351  by  267  as 
before  and  then  divide  by  195,  the  quotient  is  1,850.  From  this 
we  may  formulate  a  rule  for  determining  the  weight  of  steam 
condensed  in  well  covered  pipes,  as  follows  :  Multiply  the  number 
of  square  feet  on  the  surface  of  the  pipe  bj'the  difference  between 
the  temperature  of  the  steam  and  the  air,  and  divide  by  1,850. 
The  quotient  is  the  pounds  condensed  per  hour.  In  this  case  it  is 
1 ,351  X  267    1 ,850=  195  pounds  per  hour. 

Right  here  I  wish  to  insert  a  few  lines  about  rules  and  formulas. 
The  man  w'ho  believes  that  rules  which  are  printed  in  a  mechani- 
cal paper  or  in  a  book,  are  written  by  somebcidy  who  really  knows 
nothing  about  the  subject,  is  occasionally  in  evidence  even  at  this 
enlightened  period  of  the  world's  history,  therefore  he  believes  in 
nothing  but  what  is  the  direct  result  of  some  of  his  own  practical 
experiments.  This  type  of  man  is  not  wholly  useless,  because  he 
keeps  some  of  the  rest  of  us  from  becoming  too  theoretical,  but  I 
wish  to  call  his  attention  to  the  fact  that  the  rules  which  I  have 
given  are  based  directly  on  the  results  obtained  from  experiments, 
and  are  as  simple  and  as  practical  as  the  process  of  putting  a 
load  of  coal  on  the  scales  and  weighing  it.  In  a  great  majority 
of  cases  the  rules  found  in  standard  works  are  based  on  practice, 
and  where  they  do  not  seem  to  apply  lo  a  given  case,  it  is  usually 
because  some  of  the  conditions  do  not  agree  with  those  under 
which  the  rules  were  formed. 

The  saving  made  by  covering  this  pipe  is  worthy  of  a  passing 
notice.  In  the  first  case  the  condensation  was  1,440  pounds  per 
hour,  but  in  the  second  case  it  was  reduced  to  195  pounds,  a  dif- 
ference of  1,245  pounds.  If  the  hot  water  was  not  used  for  some 
good  purpose  the  heat  required  to  evaporate  it  was  lost  and  coal 
was  wasted  accordingly.  If  the  boiler  evaporated  8  pounds  of 
water  for  each  pound  of  coal  burned  under  it,  then  it  required 
1,245^8=  155  pounds  of  coal  per  hour,  or  1.550  pv^iunds  per  day 
of  10  hours,  and  this  was  a  total  loss. 


WATER  AS  A  LUBRICANT. 

Mr.  D.R.  Munro,  of  Wolfvillo,  \.S.,  at  the  request  of  a  St.  John 
engineer,  furnishes  the  following  account  of  his  experience  in 
running  an  engine  with  water  as  a  lubricant  :  I  have  been  run- 
ning our  125  h.p.  Leonard  Peerless  Compound  Engine  (self-oiling 
type)  for  over  five  months  with  nothing  but  water  to  lubricate  the 
main  working  parts.  It  came  about  partly  from  experiment  and 
partly  from  neces!sity,  being  short  of  oil  at  the  time.  The  results 
have  been  mc>st  remarkable  and  satisfactory.  Before  using  water 
1  was  obliged  to  adjust  the  engine  occasionally  j-iarticularlv  the 
wrist  pin,  quite  frequently  (which  is  a  weak  |xiint  in  any 
engine).  Xow  since  water  has  been  used  as  a  lubricant  there  has 
been  no  adjustment  whatever  for  five  months,  and  to-day  the 
engine  is  running  perfectly,  although  very  heavily  Ictaded.  I  am 
quite  sure  the  idea  is  entirely  original,  and  anyone  using  water 
instead  of  oil  in  this  type  of  engine  will  never  use  oil  again,  as 
water  is  so  much  less  trouble.  When  using  oil  I  found  thai  the 
churning  it  got  caused  it  to  djsappear  in  the  form  of  vajior.  I  sup- 
pose. This  is  how  I  began  to  use  water  to  raise  the  oil  in  the 
reservoir  after  it  had  become  so  low  that  the  crank  discs  would 
not  touch  it.  1  kept  on  adding  more  water  when  necessary,  until 
the  oil  entireh'  disappeared  add  left  nothing  but  water.  Another 
good  feature  is  that  while  oil  continues  to  grow  less,  the  water, 
on  the  other  hand,  accuinulates,  due  to  drip  from  piston  rod.  so 
there  ia  no  possibility  of  the  engine  running  dry.  I  was  some- 
what anxious  jiboul  rusting  .tt  first,  but  find  all  the  j'varts  remained 
perfectly  clear  and  bright. 


A  local  company  has  been  organized  at  Crtnbi  ooU,  B.C..  for 
the  purpose  of  installing  telephones. 

Messrs.  Ness,  McLaren  i'^  Bate,  of  Montreal,  li.4\o  made  exten- 
sive improvements  to  the  telephone  exchange  at  Pontiac,  ^ue. 

The  Bell  Telephone  Company  are  understood  to  have  made  an 
offer  to  purchase  the  interests  of  the  X'ictona  ^.'ounty  Telephone 
Company,  of  Lindsay,  Ont. 

The  Nova  Scotia  Telephone  Company  are  negotiating  tor  the 
acquisition  of  the  properly  and  franchise  of  the  Easlein  Telephone 
Compan)',  whose  lines  extend  lo  B.'\ddcck. 
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THE  BOILERS  OF  THE  PAN- 
AMERICAN  EXHIBITION. 

The  boiler  plant  of  the  Pan- 
American  Exhibition,  which  is  to  be 
held  at  Buffalo,  N.Y..  U.S.,  this 
year,  will  be  stationed  in  a  sep- 
arate building  across  the  canal 
to  the  west  of  the  machinery 
and  transportation  buildings,  the 
steam  main  being-  brought  under  the 
bridge  to  the  boiler-house.  The 
steam  will  be  furnished  by  four 
Climax  water-tube  boilers.  These 
will  be  about  13  ft.  external  diam- 
eter, will  stand  over  ^51  ft.  high  to 
the  base  of  a  48  inch  chimney  stack, 
and  will  have   a  minimum  evapor- 
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FEATURES  worth  RtMEHBERING 

High  Speed.  Close  Regulation, 
Great  Capacity,  High  Ejficien- 
cy,    Perfect    Cylindei  Gate. 
iSteady  Motion. 
RE  ENT  PLANTS  INSTALLED: 
Lacliiiie  Rapids     Hydraulic  &  Land 
Co.,   Montreal,  <i^ue.,   12,000  li.p. ; 
Charnbly  Manufacturingf  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  ''ower  &  Lij^lit  Co.,  Ross- 
land,    B.C.,  3,000  h.p.;  Dolgeville 
Electric  Lijfht  &  Power  Co.,  Dolgc- 
ville,  N.Y.;  Honk  Falls  Power  Co., 
Ellenvillc,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Meclian- 
icsville,    N.  Y.;    Quebec  Railway, 
I-ig'ht  &  Power  Co.,  Quebec,  4,000 
h.p.;     The   Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE  SOMCITED 

Stilweli-Bierce  & 
Smilli-Yaile  Co. 

78  Lehman  Stre  -t, 
DAYTON,  OHIO,  U.S.  A. 
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ative  capacity  ot  i5,ooc>  lb.- of  water 
per  hour  each.  They  will  be  fired 
with  natural  gases,  but  will  have  the 
regular  coal  grates  covered  with 
firebrick,  so  that  in  case  of  the 
failure  of  the  gas  supply  the  cover- 
ing can  be  removed,  and  the  boiler 
run  with  coal,  without  serious  inter- 
ruption of  the  service. 


SPARKS. 


A  charter  has  been  i^ranted   for  an  elec- 
tric railway  from  London  to  Port  Burwell, 
Ont. 

The  town  of  Gottingen  is  to  be  the  first 
in  which  Nei  nst  lamps  are  to  be  used  for 
lig'hting'. 

The  Von  Echa  Company,  of  Toronto, 
have  made  a  proposition  to  build  an  elec- 
tric railway  beween  Gait  and  Brantford, 
Ont. 

A  charter  for  an  electric  railway  in  the 
town  of  Amherstburg-,  Ont.,  has  been  grant- 
ed to  the  .South  Essex  Electric  Railway 
Company. 

The  electric  street  railway  at  Moncton, 
N.B.,  is  announced  to  have  been  sold  to 
an  American  syndicate,  and  it  is  said  that 
the  rails  will  be  taken  up  and  the  plant  re- 
moyed. 

y  The  Cornwall  Electric  Street  Railvyay 
Company  have  purchased  the  prcipertv  of 
(he   Cornwall   Millins,'   Company  and  pur- 


pose utilizing  the  water  power  for  the 
operation  of  their  electric  railvyay.  They 
purpose  putting:  in  modern  water  wheels 
and  dynamos.  The  present  plant  wil!  be 
retained  as  an  auxiliary. 

The  British  Columbia  Electric  Company 
have  just  completed  an  addition  to  their 
power  house  at  Coldstream,  B.C.,  by 
means  of  which  their  lig'hting-  capacity  will 
be  doubled. 

Plans  are  <-ompleted  for  the  construction 
of  an  electric  railway  in  Sydney,  Cape 
Breton.  The  Cape  Breton  Electric  Com- 
pany have  made  a  proposition  to  the  town 
to  build  five  miles  of  track  in  Sydney,  six 
at  Glace  Bay  and  seven  in  the  county. 
They  have  also  asked  for  a  franchise  to 
supply  electric  lig^ht  and  power.  Messrs. 
B.F.  Pearson,  of  Halifax,  and  a  number  of 
Boston  g-entlemen  are  interested. 

It  is  reported  that  the  Ottawa  Electric 
Company  purposes  notifv'ing-  the  cit\- 
council  that  in  the  eyent  of  a  franchise 
being-  granted  to  any  or  all  of  the  new 
companies  now  applying-,  it  will  put  back 
the  rates  to  the  old  fig^ures.  The  company 
takes  the  g-round  that  if  the  cit\-  now  ad- 
mits other  companies  to  do  business  it  will 
be  a  breach  of  the  agreement,  and  will  be 
followed  by  a  raising-  of  the  rates  to  the 
former  fig-ure.  In  view  of  the  reduction 
which  the  companj-  made  in  the  price  of 
light  to  consumers,  the  council  agreed  that 
no  charter  would  be  granted  to  an  opposi- 
tion company. 


E.  L.  LeBMUN 


21  Bleury, 
MONTREAL. 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 
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Bi-polar 
Multipolar 
Direct  Connected 


DYNA3IOS 

Power 

Lightihg 

Depositing 


Improved  Otis  Controller. 
Improved  Otis  Elevator  Bells. 
Special  Machines  Designed  and  Bi  ilt. 
Repairs  Ri  shhd. 


TENIIERS  VWtfn'ED 


A   W eekiy  J ournai  01  auvance  iniorma- 

tion  and  public  works. 
The    recognized    medium    for  advertise- 


SpANADIAN  CONTRACT  RECORDl 


If  you  want  to  

SEL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Ciri  ill  I'.vciy  Proxinrc. 


WANTED 


S_o  as  possible,  thoroughly  competent  .Superintendent 
to  tal<e  complete  charge  of  the  constructi«n  department 
of  a  Montreal  electrical  establishment.  Must  understand 
:ndoor  wiring  in  all  its  branches  (Cleat,  Moulding, 
Skeleton-Concealed,  and  Iron  Conduit),  and  he  able  to 
take  off  quantities  from  architects'  plans  for  estimates. 

A  knowledge  also  of  .Annunciator  and  Ke!l  Work 
will  receive  extra  attention  when  engaging. 

Address  in  confidence,  stating  references, 
pected,  &c.,    ''Wiring  Superintendent," 

AIMAN  lU  I  riloICA!  Nl-WS, 


salary  ex- 
care  Can- 


The  Search 
for  Work 

Till'  man  who  can  do  HomtHliiiiir 
bt^ttcr  t  liiLU  nuyoiio  elKO  doesn't 
Hnnrf  li  for  work.  Fmploycr-i 
Hi*ar  di  for  him.  Wo  tt-ach  tho 
thoory  of  RnRinooriuK  and  t  lin 
trades  to  men  nlrcudv  at  work. 
Thounaiids  of  our  HtudentH  liavo 
BtM'iirfd  a 

Salary-RaSsing 
Education 

ii)  Moeliatiii  al,  I'^Jr.-t  rical,  Stc'ini, 
(yivil  or  iMiiiiiit:  lOi^riuecrin},') 
(UitMiiist  ry  ;  A  rrliitcrt-irn  ;  Phitnh- 
iiiir:  Knyi irth  iiriiiudu'H. 

when  wriiinn  Htato  niihjoct  in 
which  iiitereHted. 
IntcrniitioHiiI  CnrmpoiuhMiofl  Sclinols, 

Uo.\  1(»0  I,  Ncruiitoiu  1*11. 
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A  NEW  CORD  ADJUSTER. 

The  Canadian  General  Electric 
Company  have  recently  introduced 
a  novel  cord  adjuster,  of  which 
two  illustrations  are  herewith  given, 
one  showing  the  spool  without  cord 
and  the  other  cut  with  the  cord  taken 
up,  so  that  the  usual  unsightly  loops 
are  done  away  with.  Amongf  its  many 
other  features  a  few  may  be  briefly 
stated — quickly  attached,  cannot  slip, 
self  locking,  etc.  The  cord  adjuster  is 
known  at  the  Universal  cord  spool, 
and  the  above  company  report  a  ready 
sale  of  this  useful  little  device. 


SPARKS. 

The  report  comes  from  Pittsburg  that  representatives  of  the 
larger  manufacturers  of  glass  lamps  and  electric  glass  ware, 
whose  combined  sales  reach  $6,000,000  per  year,  have  agreed  to 
enter  a  "combine"  with  a  capital  of  $5,000,000  or  more,  under  a 
New  Jersey  charter. 


The  Universalist  Club  of  Xew  York  city  recently  gave  a  ban- 
quet at  the  Hotel  St.  Denis.  Among  the  addresses  was  one  by  a 
principal  of  the  International  Correspondence  Schools,  Scranton, 
Pa.  The  extensive  interest  felt  b\-  intelligent  men  gener^^Uy,  by 
students  of  economics  and  by  educators  in  this  remarkable  educa- 
tional institution,  was  evidenced  by  the  close  attention  of  members 
of  the  club  to  an  address  lasting  an  hour.  The  speaker  described 
the  text  books  used  by  the  schools,  the  method  of  teaching  by 
mail,  and  answered  numerous  questions  regarding  the  schools. 
Rev.  Dr.  Rose,  Xewark,  N.J.,  is  president  of  the  club. 

The  earliest  power  development  known  to  have  been  made  at 
Niagara  Falls  was  in  1750,  when  a  small  saw  mill  was  built  on 
the  mainland  opposite  Goat  Island  by  a  party  of  French  settlers. 
They  were  the  pioneers  in  an  industry  which  has  grown  to  pro- 
portions unequalled  at  any  other  spot  in  the  world.  While  it  is 
highly  probable  that  small  amounts  of  power  were  utilized  from 
that  time  on  during  succeeding  years,  there  is  no  record  of  a  sub- 
stantial plan  for  the  ilevelopment  of  the  river's  force  being  made 
public  until  about  the  year  1840,  when  General  Peter  B.  Porter 
and  Augustus  Porter  devised  a  practical  plan  whereby  man  might 
avail  himself  of  a  portion  of  the  river's  energy.  In  I847  this  plan 
was  made  public  through  a  circular,  and  in  general  the  plan  out- 
lined was  verv  similar  to  that  now  used  by  the  Niagara  FalN  Hy- 
draulic Power  and  Manufacturing  Company. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  rarried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  st'  Ck,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with  double  coiu  fila.ment) 

Canadian  Patent  applied  for.  Any  Base, 
Candle  Power,  or  Efficiency.  Sample  orders 
solicited  and  the  m.  st  thorough  test  invited. 
Every  T..amp  tested  and  warranted.  Packed  i 
dozen  in  a  bov,  240  Lamps  in  a  case. 

MANL'F.^CTfRFl)  rS" 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Waller  Oroae,  Montreal 

Sole  Selling  Agent. 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


Office 
409  Temple  Building 


MANUFACTURERS  OF  : 

Brown  High  Speed,  Girder  Frame  Slide  Valve 
and  Marine  Engines,  Gas  and  Gasoline  Engines, 
Impulse  and  Overshot  Water  Wheels 


M.VNUl-  ACTrRl-  R.s  Ol 

Boilers,   Steam  and  Power  Pumps.  Steam. 
Hand  Power  and  Electric  Cranes 
Shafting.  Pulleys-  Etc. 


Rogers  Patent  Shaking  and  Dumping  Graie  Bars. 


The  Smart-Eby  Machine  Co.,  Limited,  189  Barton  St,  E.,  Hamilton,  Ont, 


Western  Office:   419  Hastings  Street,  \  ancoi  ver,  B.  C. 
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JOHN  STARR,  SON  &  GO.,  Limited. 

HflUlFflX,  N.  S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN.  -  MONTREAL 


ESTABLISHED  1849- 
Charles  F.  Clark,  Jared  Chittenden, 

President.  Treasurer. 

BRAlDSTFtEETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throuffhout  the  Civilised  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.-'V. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
trerilying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:  -Halifax  N.S. ;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


WESTON 


I  GO. 


WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 


w 


ESTON  STANDARD  PORTABLE 
Direct- Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


WHAT  is  your  Motive 
Power  to  be  in  your 
New  Plant,  Water  or 
Steam  ? 


If  water  power,  why  not  send  for  a  copy  of  our  Bulletin  No.  200 
describing  our 

GROGKER  B  TURBINES 

We  will  submit  an  estimate  on  the  equipment  necessary  if  you 
will  supply  us  with  data. 

Should  you  require  steam  power  remember  that  we  build 

CORLISS  STEAIVI  ENGINE 

Simple,  Compound,  or  Compound  Condensing,  and  supply  Conden- 
sers, Heaters,  Feed  Pumps,  Boilers,  Stacks,  etc.,  and  are  prepared 
to  contract  for  complete  installations. 
Your  correspondence  is  invited. 

Jenckes  MoLchine  Co. 

SHERBROOKE,  QUE. 


The 

32  Lansdowne  Street 


JUST  PUBLISHED 


THE 

Cf\NflDlf\N 
HflND-BOOK 

OF 

STEf\AA 

f\ND 

ELECTRICITY 

By 

William 
Thompson 


® 


i  > 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  « 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 
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ess, Latent  Bate 
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The  best  TRANSMrTTER 
in  the  World. 


TELEPHONES  p."' 


QUEBEC  AGENTS 
ror  rre 


SwitcH-BoarOs  and  flnnoncators  <?) 

FIRE  ALARM  APPARATUS  and  ) 
TELEGRAPH  INSTRUMENTS  ® 


' '  Nessphones, "  Montreal 

419  St  James  St, 

Cor.  Crai;, 

MONTRBflL 

Telephone  No.  iioo. 


ATENTS 


IN 
ALL 

COUNTRIES 


GUARANTEED 

BEAUDRY  &.  BROWN 

Civil  Enqineers  AND  Land  Surveyers 
107  St.  James  St.,  MONTREAt 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Refill  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS,  Manager, 
617-619  Lagauehetiere  St.  -  MONTREAL 


OUR 


A.  E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 

Tvy  a.  Case 

Munderloh  &  Go. 

61  St.  Suli>ice  Stx*eet  -  IVIOI«^XFtE:  AL^ 


*  Our  Oak  Leather  is  Tanned  and  Curried  in  the 
**good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  EXTRA" 
**  brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Electric.\L  Xews  when  corrospondini;  with  advorliscrs. 


REIVIOVAL.  JJOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

Dynamos,  Motors, 

Fixtures,  Svipplies. 

Eleetrie  Light  and  Wiring  Contractors. 


TENDERS  WANTED 


A  N^'eekly  Journal  of  advance  inlom.a 
lion  and  public  m-orks. 

The  recognired  mevlium  for  advertise 
menis  for   '  Tenders.' 


;  CANADIAN  CONTRACT  RECORD^ 

TORONTO.  c 


CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 

Ottawa.,  Ont.,  June  19,  20,  and  2X,  190X. 


o 

IJCTRICALNEWS 

|ii||3lNGINEERINGlf!JlOURNALlgll| 

OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  X.— No  6 


JUNE,  1901. 


PRICE  ID  CENTS 
$i.oo  Per  Year. 


TKe  Urvited  Electric  Co'y,  Limited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturing:  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 

W.A.JOHNSON,       .   ^.  ,       vv      134  King  St.  West.  Tr\rrfcnfo    Csx  n 

President  and  Managing  Director.  — :    AUIUIIIU*  V^OLlI* 

Why  Not  Save  Money? 

By  Installing  S.  K.  O.  Transformers 


HIGH 
EFFICIENCY 


CLOSE 
REGULATION 


tvpl:  g. 
send  for  bulletin  no.  996. 


^^ADIAN  ^^ERAL  pLECTRIC 


G 


LIMITED. 


CANADIAN  LICENCEES :  «Sl  S  S.^ 


I-'aC  TOKIIi.S  : 

Toronto,  Out. 

Peterboro,  Ont. 

Montreal,  Que. 


HEAD  OM-  ICE  : 

TORONTO,  ONT 


STANLEY  ELECTRIC  MFG.  CO. 

1>K.\N(.  II  Ol  I'K  KS  : 


Montreal  \'ancon\or 
Halifax         Rossi  1,,^^ 
W'iniiipot;" 
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ROBERT  A.  ROSS,  E.E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Pians,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 


17  ST.  JOHN  STREET 


MONTREAL 


fl. 


F.  N.  Phillips,  President. 


Geo.  H.  0-NEV  2nd,  Secretarv  .Trea-'jT-er. 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing-.  Reconstructingf. 

127  Kino  St.  E,.,  HftMlLTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E      Men^/V.a  W. 

CONSULTING  SnGINEER 

Watep  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.V. 


T.  PRINGLE  &  SON 

ETDRIUUC  and  MILL  ENGINEERS 

Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Faper'MiU  Engi- 
neering. Each  department  supei  vised  by  an  Engi- 
neer experienced  in  that  special  branch. 

Imperial  Building,  MONTREAL 


C.  E,  SUEJDRICK 


Manufacturer  of- 


,  SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patroni;^e  Home  Industries. 
•SI  All  I  ask  is  a  trial  ^ 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TOUOMTO 

MANUFACTURERS  OF 

TOFPINS, 

SIDE-BL.OGKS 

AND  OROSS-nRMS 


WRITE  FOR  PARTICULARS. 


Sole  Makers  of  Ihe  . 


Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap 


SYRACUSE  SMELTING  WORKS 

MONTREAL,  P.Q. 


(Lins,d:iTEiD) 


mm  mi 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factorj- :    American  Electrical  Works.  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 

Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


Macallen 


FINE 

BANK.OFflCE 
OOURT  HOUSE  ft 
DRUG  STORE  FITTINGS 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


Insulatnig 
Joints 


Disiribuiing  Agents 
for  Canada  .  .  . 


FEN&TERCR  bi  RUHE 

Importers  of  Glass  and  PorceUin  tor  Electr  c  AM 
Gas  Trade 

63  YongeSt  ,  TOROHTO,  ONT. 

U.S.  A.:  4'  Murray  Sir«i,  NFW  YORK 
Germany  ;  t Ritterstrasse,  BERLIN. 


"ROBB-ARMSTRONG  •  ENGINES 

at  Barcelona,  Spain 


BI  II.T  HV 


Robb  Engineering  Co.,  Limited. 

AMHERST,  N.  S. 

(  William  McKay,  19  McKenzie  Crescent,  Toronto. 
AGENTS    YVatson  Jack  &  Co.,  7  St.  Helen  St.,  Montreal. 
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PAIR  OE- 


McCormick  Turbines 

operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,  Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      ;?oo,ooo  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morg©Ln-SmitK  Company 

YORK,  Penn.,  U.  S.  A. 


SAY!  LOOK  HERE 

When  You  Want  Anything  in  the 

ELECTRICAL  LINE 


IT'S  UP  TO  YOU  ?? 


SUCH  AS 

PRIVUTE  PlIllllS,  FOTH  FOR  ARC  AND  INCfl«O^SGENI  LIGHTING,  PRIVfllE  lELEPfiONE  INSIfllLIITION,  OR 

ELECTRICAL  REPAIRS 

Drop  us  a  Line,  or  call  Phones :  Main,  1033— East,  17. 

THE  SAVER  ELECTRIC  CO.,  '°rNllEW^.'«- 


C.  h,  GODRSOLLES 


ELECTRICAL 
CONTRACTOR  .  . 


186  Rid.ea.-u.  Street, 
Fiione  926, 


OTT/VW/V. 


-dealp:r  in- 


Electric  Apparatus  and  Fittings, 


Telepiione  and  Telegraph  Supplies.  angfi  of  i  ight 

Plants   Installed  Complete 

ESTIMATES  FURNISHED. 


A  HRi;i<:zv  i:xpi;rii:nc1':. 


BLEGTRIG 
Ff\NS 


All  sizes  kept  in  stock  and  put  up  at  short  notice. 
My  stock  is  up-to-date,  and  I  am  elTicicntiy  ecjuipped  for  llie 
satisfactory  execution  of  orders,  lio\ve\'er  larg^c  or  small. 
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SPARKS. 

The  corporation  of  Chatham,  N.B.,  has  taken  over  the 
electric  light  plant. 

The  work  of  tearing  up  the  street  railway  at  Moncton, 
N.B.,  is  being  proceeded  with. 

A  .steam  plant  will  be  installed  in  the  new  round  house  of 
Jie  Intercolonial  railway  at  St.  ,Tohn,  N.B. 

The  ekftric  plant  of  the  Aylmer  Electric  Company,  of 
Aylmer,  Ont.,  will  be  purchased  by  the  town. 

An  electric  automobile  has  been  built  for  the  Chicoutimi 
Pulp  Comuany,  of  Chicoutimi,  Que.,  Prom  designs  by  Mr. 
Russell,  superintendent  of  the  Quebec  Railway,  Light  & 
I'ower  Company. 

.  A  scheme  is  on  foot  to  build  an  electric  railway  from 
Buckingham,  Que.,  to  L'Orignal  Rapids,  a  distance  of 
about  one  hundred  miles.  Mr.  TJrlic  Rouville,  of  Paris, 
France,  recently  interviewed  tlie  Dominion  Go ,  ernment 
regarding  the  project. 

Boston  and  Kingston  capitalists  are  promoting  a  scheme 
for  an  electric  railway  to  radiate  east  and  west  from 
Kingston,  Ont.,  and  ultimately  to  cover  the  territory  be- 
tween Toronto  and  Ottawa.  Mr.  J.  Carson  is  understood 
to  be  getting  information  regarding  the  available  water 
power. 

The  Lardeau  Light  &  Power  Company,  Limited,  has 
submitted  the  details  of  its  undertaking  to  the  British 
Columbia  Government.  It  is  proposed  to  construct  a 
dam  across  the  south  fork  of  the  Lardeau  river,  and  to 
erect  a  power  station  for  the  purpose  of  furnishing  electric 
light  and  power  to  the  towns  of  Ferguson  and  Trout  Lake, 
B.C. 

A  new  American  incandescent  electric  lamji  is  made  bv 
tlie  Phelps  Company,  Indianapolis.  It  has  two  filaments, 
and  when  the  lamp  is  pushed  well  into  the  soctet,  the 
larger  filament  comes  into  action  and  gives  a  light  of  16 
candles  ;  whereas,  when  the  lamp  is  turned  slightly,  the 
smaller  filaments  light  up  and  gives  a  light  of  only  one 
candle. 


The  new  plant  of  the  Amherstburg  Electric  Light,  Heat 
&  Power  Company,  of  Amherstburg,  Ont.,  will  again  be 
in  operation  at  an  early  date.  The  contract  was  let  to 
y  Thomas  Muir  &  Son  to  erect  the  power  house,  a  brick 
structure  36x36  feet,  with  a  brick  chimney  72  feet  hi- 
they  getting  the  Goldie  &  McCuUoch  Company,  of  Gait, 
to  overhaul  the  engine  and  machinery.  The  old  boiler  was 
replaced  by  a  new  one  of  100  h.p.,  supplied  by  E.  Leonard 
&  Sons,  of  London,  Ont.,  and  a  new  1,300  light,  Warren 
alternator  is  being  installed.  The  entire  reconstruction 
v,  ill  cost  about  $4,200. 


mm  MM  cipoui  CO. 

LI  \\ITE,D 

Guelph.    -  Ontario. 

Manufacturers  ^(  ... 

WALKER'S  ELECTRIC  BOILER  COMPOUND 

and  Sole  Agents  for  Canada  of  the  Brooks  Oil  Com^^any,  Cleveland 

We  have  made  a  special  and  scientific  study  of  the  waters  ard 
conditions  existing  in  the  d  fferent  localities  in  Ontario,  and  can 
cope  with  conditions  existing  anywhere.  We  don't  care  how  bard 
or  troublesome  your  scale  is,  we  can  clean  your  boi'ers  without 
injury  to  boi'er,  packings  or  connections.  BROOK'S  OILS  are 
perfect  lubricants — give  them  a  trial.    Note  the  address — 

The  Electric  Boiler  Compound  Co.,  Limited.  Guelph,  Ont. 


J.  B.  Ff\RWELL  6c  SON. 

(Successors  to  McCaffrey  &  Farwell) 
CONTR.ACTOKS    .AND    DE.ALERS  IX 

Canadian  Cedar 
Telegraph,  Telephone.  Electric 
Light  and  Trolley  Poles. 

Oswego,  N.Y.,  .  \NP    OK*illi£t,  Ont. 


JACK  SHAFT  EnUIPMENTS 


FLOOR  STANDS  •  QUILLS  .  CLUTCH  PULLEYS 


Thousands  of  our 
Clutches  in  successful 
use. 

Send  tor  Clutch 
Booklet  now  ready. 


Made  in  all  sizes 
—  I  to  1,000  Horse 
Power. 

Positive  Friction 
Liberal  Clearance 
All  Parts  interchangeable 


SEE  OUR  GEARED  SHIFTER. 


CLUTCH  COUPLINGS 


SEND  FOR 
ESTIMATES 


D 


ODGE  MAN  FG  CO.,  OF  TORONTO,  LIMITED 

TORONTO,  ONT. 
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LAMPS 


TUG  PacKard  eiggipIg  60..  LlmiiGd 

ST.  CATHARINES.  ONT. 


SOLE  AGENTS  FOR 
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TRANSFORMERS 
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SPRAGUE  ELECTRIC 

DYNAMOS  MOTORS  FAN  MOTORS 

Conduit,  Flexible,  Steel  Armored  Cables. 


RDBB 

ENGINES  BOILERS 

JOHN  BROWN  &  CO.,uM>TED  SHEFFIELD 

Ellis  &  Eaves"  Patent  S3'stem  of  Induced  Draft, 
as  applied  to  boilers  for  Electric  Light  Stations. 
Supplied  to  the  leading  corporations  in  England,  etc. 

Increased  Economy  in  Coal  Consumption 

Largely  Increased  Output  of  Steam 

Elimination  of  Smoke.    No  Brick  Chimney  Required 

—^^mmmmmsr 

Watson  Jack  &  Co. 

7  St.  Helen  Street,    ■  MONTREAL 
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The  town  conncil  of  L,istowel,  Ont.,  have  made  an  agree- 
/ment  with  the  I^istowel  Gas  &  Electric  Light  Company, 
V  whereby  the  corporation  grants  to  the  company  a  franchise 
[or  a  period  of  six  and  one-half  years  from  June  I,  1901. 
The  price  to  be  paid  for  light  is  $45.48  for  each  arc  lamp 
per  year,  burning  300  nights  in  the  year,  from  sunset  to 
midnight.  They  must  be  of  a  nominal  2,000  candle 
power. 


The  town  council  of  Portage  La  Prairie,  Man.,  are  look- 
ing   into    the    question    of  taking  oVi-r  the  electric  light 
plant. 


SMITH  <t  ALDIIICH, 
Consulting  Engineers, 

101-X03  Mail  and  Empire  Building,  Toronto,  Canada. 

Ph;ne  Main  i  88. 
Elect-ic  and   Steam    Railways,    Hydraulic  Electrio 
Power   Plants,    Waterworks,     Sewage,  Pavements, 
Electric  Light  Plants,  Manufacturing  Establishments, 
Bridges,   Roofs,    Buildings,    Foundations,    C  ment. 

Concrete,  Materials. 
Surveys,    Plans,   Designs,  Estimates,  Specifications, 
Reports,  Investigations,  Valuations,  Supt rintendence. 
Construction.    Special  attention  to  new  projects,  for 

companies  or  municipalities. 
Cecil  B.  Smith,  Ma.  E.  (McGill) 

Mem.  Can.  Soc.  C.  E. 
Wi\i.  S.  Aldr  ch,  M.  E.  (Stevens) 

Mem.  Am.  Soc.  M.  E.     Mem.  .'^m,  Inst.  E.  E. 


SUPPOSE  .  .  . 

\  oil   wisli   to  make  an  appointment  for  the  evening-  with  a 

friend  or  client; 
Unexpectedly  you  are  called  upon  to  entertain  g-uesls  and 

have  numerous  errands  to  run  in  a  hui  i\-; 
You  are  obliged  to  be  away  from  home  and  desire  to  g-et 

news  at  am  |)oint ; 
The  most  convenient  and  satisfactory  means  by  which  you 

may  adjust  these  conditions  is  "  Telephone  Service." 

ORDER  A  TELEPHONE 

The  Bell  Telephone  Company  of  Canada 


GROCKER-WHEELER 

MOTORS 

AND 

GENERATORS 


General  Sales  Ag^ent  for 
Quebec  and  Maritime  Provinces : 


Small  Bipolar,  Belt 
Type  and  Direct 
Connected  Motors 
and  Generators. 


WRITE  FOR  PRICES 


R.  E.T.  PRINGLE 

769  Craig  Street,    -  MONTREAL 


BRANCH : 


72  Prince  William  Street, 


ST.  JOHiN,  N.B. 


*•  Genuine  OoLk    English  Tanned 

LEATHER  BELTING 

/V\ORE  80LID  LEATHER  TO  THE  EOOT  THAN  ANY  BELT  MADE 


1 


TORONTO 


HeaLd  Office  and  Factory  :  MONTREAL 


i 
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"EMPRESS  LAMPS" 


ariCS  cF 


Un^Fo-rpTty 


Larpps  Fc)* 


WRITE  FOR  OUR  NEW  CATALOGUE 


JOHN  FORMAN 


708  and  10  Craig  St., 


Montreal 


7^ 


"  We  Keep  Everything  Electrical 
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WESTINGHOUSE 


IS  A  GUARANTEE. 


Ahearn  &  Soper 
Limited,  Ottawa 

Agents    for  CaLnaLda. 


Mechanical   Engineer  PHILIP 


General  Contractor 


Telephone  Main  3682.    48  Front  Street  East,  TORONTO. 

Heating,  Lighting,  Ventilating  Systems  eontraeted    ^  Steam  Specialties.  Cyclone  Grate  Bars. 


fcp  and  installed. 

Intricate   and    Unusual   Steam   Work   my  specialty.     J  Valves,  BeltinK,  Oils,  Packing^,  Waste  and  Ens^ineers'  Supp 


Traps,   Heaters,  Steam  and  Oil  Separators,   Exhaust  Heads, 

ies. 


Bundy  Return  Trap  System 

Don'l  U'l  your  llol  V\'alei'  iini  to 
the  Sewer,  and  llieii  [•\-etl  C'okl 
Water  to  your  Hollri-,  hul  put  on  a 

Bundy 
Return  Trap 

ami   put    youi'    llol    Water    in  llii' 
boiliM',  and  save  Coal,  savi-  liepairs, 
save  Time  and  Troul)le. 


r  undy  Stfjam 
or  Oil 
Separators 

'I'his  is  (he  onl\  (.'lean- 
able  .Separator  on  the 
market,  livery  lime  it 
is  eleaned  you  have  a 
new  Separator. 

SiMul  lor  C'alalo^^ui'. 


CYCLONE  GRATE 
BARS  . . . 

Are  Money  Savers. 


Use  this  Grate  and  Reduce 
your  Operating"  Expenses. 


Write  for  Prices  and  C  it  ilog  ies  of  any  Steam  or  Electric  Goods  you  may  require. 


vm. 
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FAN  MOTORS  FOR  1901 

.  .  .  Ceiling,  Desk  or  Bracket  .  .  . 

Send  for  Bulletin  No.  302. 

Watson  Jack  dc  Co. 


E21ecti:*ic  Supplies 


IVIONTREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  machine  put  together  with  skill  brought  Ly  years  of 
experience  in  pump  building,  and  with  fu  1  provision  oiade  f  r  the  varied  demands  likely  to  be  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  iio  degreesapart.  thus 
giving  a  practically  constant  fl  w  of  water,  minimizing  strain  on  pump  and  economizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  be  con\'eriiently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  sty'es  made  to  suit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STVLEn  ANI' 
VARIETIES  OF  PUMPING  MACHINFRV  FOR  KVERV  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS.  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.  C.XTALOGUES  AND  SPECIFICATIONS  FURNISHED 
UPON  REQUEST. 


We  are  also  manufacturers  of  the  Horthey  Gas  and  Gaeolioe  Engine,  which  has  proved 
to  be  the  handiest  and  most  conven  ent  form  ot  power  for  small  or  intermittent  power 
users  in  the  market.   Suitable  for  machine  shops,  pumping  and  electnc  Ii{;bt  plants,  etc. 
Write  for  descriptive  booklet. 


THE  NORTHEY  CO.,  u«iteo,  TORONTO,  ONT 


I 


FOR  ALL  PURPOSES 


where  economy 


i 
i 


and  even  speed  is  required  in  Steam  Power 

^/>e  WKeelock  and  Ideal  Engines 

will  give  the  best  of  satisfaction.    Send  tor  Catalog,  Dept.  li. 


The 


GOLDIE  &  MCCULLOCH  CO. 


GALT,  ONT. 


Limited 


WE  MAKE  WHEELOCK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PI  MPS,  WATER  WHEELS.  i>AT.MEAl. 
MILL  MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHI.NERV, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    CHAIN    TACKLE,    SAFES,    VAULTS   AND   VAULT  IXV<RS. 


JOHN  m'^DOUGALL    -  Caledonian  Iron  Works  MONTREiRL.  QUE. 
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Canadian  Electrical  Association  Convention 


Ottawa,  J-une  IStli  to  21st. 


The  forthcoming  convention  of  the  Canadian  Electrical 
Association,  to  be  held  in  Ottawa,  should  be  attended  bv 
every  member  and  person  interested  in  electrical  progress. 
It  promises  to  be  both  profitable  and  pleasurable,  and 
should  easily  establish  itself  as  the  banner  convention  of 
the  Association.  Nature  must  ha\e  anticiiJated  such  a 
gathering,  for  she  has  dealt  out  to  the  Capital  citv  with 
lavish  hand  that  which  will  make  it  interesting  at  once  to 
the  practical  electrician  and  pleasure  seeker.  No  where  else 
on  the  continent  can  such  a  happy  blend  1  e  found.  Elec- 
trical develojjment  in  and  about  the  city  of  Senators  has 
given  it  a  prominence  second  only  to  that  centering  on  its 
stately  Parliament  Hill,  with  its  crown  of  imposing  legis- 
lative chambers.      The  convention  should  be  attended,  no 


ol  its  interesting  features.  Beneath  the  shadows  of  Par- 
liament Hill  can  be  studied  the  passing  ages  of  Canadian 
history  arrested  as  it  were  for  the  visitor's  eye.  The  locks 
of  the  Rideau  Canal,  Col.  By's  master  piece,  massive, 
quaint  and  grey  with  age,  speak  of  the  early  days  of  the 
ninetetnth  century.  Within  view,  the  graceful  lines  of  the 
new  Interprovincial  liridge  tell  of  the  opening  days  of  the 
twentieth  century.  Contrast  pleasing  and  interesting 
meets  the  eye  on  every  side.  A  volume  could  in  short  be 
written  on  Ottawa,  and  still  the  talc  would  he  but  half 
told.  Its  University,  Normal  Scliool,  Convents  and  other 
seats  of  learning,  the  imposing  French  Catliedral,  and 
friendly  front  of  Christ  Church  Catliedral,  its  numerous 
lieautilul  churches  and  private  residences,  Rideau  Hall,  the 


Views  of  Parliament  Bi  ildings  and  Post-Office,  Ottawa. 


matter  what  the  expense  of  time  or  money,  as  it  is  1  ound 
to  be  brimful  of  jiractical  pointers  and  ])leasurable  feat- 
ures. 

To  see  is  to  appreciate,  and  cold  tyjie  and  illustrations 
can  only  give  an  odor  of  the  essence  of  education  and  en- 
joyment in  store  for  the  wi.se  electrician  who  makes  the 
professional  pilgriniage  to  his  Capital  City.  Anyone  of 
the  score  of  attractions  are  alone  worthy  of  a  visit.  The 
electric  plants  in  and  about  the  city  should  offer  sufficient 
inducement,  but  the  other  sight-seers'  magnets  are  bound 
to  make  the  visit  (;ne  of  profitable  pleasure. 

Every  effort  is  being  put  forth  by  President  Dion  and  his 
fellow  electricians  to  make  the  convention  a  book  mark  in 
the  pages  of  the  Association's  history.  To  every  visitor 
who  hies  him.self  to  the  annual  re-union,  is  extended  tlie 
freedom  of  the  Cajjital,  which  has  a  liistory  not  tlie  least 


home  of  the  Govenior-C'.eiieral,  the  stately  Parliament 
Buildings,  with  their  wealth  of  architectural  beauty,  all 
make  it  a  city  wherein  the  eye  is  pleased  and  the  mind 
elevated.  Its  quaint  and  picturesque  river  scenes,  bust- 
ling lumbering,  electrical  and  manufacturing  industries, 
the  long  lines  of  progressive,  prosjierous  business  and  resi- 
dentul  streets,  the  many  delightful  suburban  haunts,  . 
its_  natural  beauty  must  all  be  visited  and  studied  if  the 
Canadian  is  to  truthfully  say  that  he  knows  his  own 
country.  The  electrician  must  visit  the  manv  centers  of 
electrical  energy  in  aiul  about  Ottawa  if  he  is  lo  say  that 
iic  has  seen  the  very  latest  appliances  and  e(|uipmcnts  in 
his  own  sjiecial  sphere. 

The  disastrous  lire  fourteen  months  ago  made  necessary 
the  i)osti)onemenl  ol  tlie  convention,  wiiicli  was  transferred 
last  year  to  Kingston.      .Mtliongli  Otlaw;i  and  Hull  arc 
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both  building  up  well,  the  swath  of  the  fire  is  still 
easily  discerned,  furnishing  a  vista  of  ruin  seldom  equalled 
in  the  history  of  the  world's  cities.  With  the  energy 
characteristic  of  the  Ottawan,  the  city  has  recovered  it- 
self and  the  latch  key  hangs  in  an  inviting  position  for 
the  convention  visitor.  The  variety  of  attractions  offer- 
ed the  visitor  by  Ottawa  rivals  those  of  the  Old  World's 
Capitals.  A  study  of  the  accompanying  illustrations  will 
bear  out  this  assertion. 
The  member  of  the  Canadian  Electrical  Association  who 


ing  and  power  to  Ottawa  and  vicinity.  It  has  shown 
great  energy  in  the  extension  of  its  system,  and  now 
reaches  all  parts  of  the  city  and  suburbs,  covering  almost 
every  street.  In  addition  to  the  city  contract  for  street 
lighting,  which  calls  for  442  arc  lights,  the  company  sup- 
plies its  private  customers  with  225  arc  lights.  The  in- 
stallation of'  incandescent  lights  is  icq, 000,  over  one  a;nd 
a  half  lights  per  head  of  population. 

The  company  does  not  supply  power  in  very  large  units, 
but  operates  some  300  motors,  var\-ing  from  a  half  to  5r^ 


Wellington  Street,  Ott.\\\'\,  i  riim  Pari  i \mi  \ i  Hiii. 


The  New  Interprovincl\l  BRincE  .\cross  the  Ottawa  River. 


\'iE\v  OK  RinE.vr 

turns  a  deaf  ear  to  his  Capital's  invitation,  will  not  fail 
to  hear  of  his  folly  when  his  more  enterprising  friends  Ye- 
turn. 

THE  OTTAWA  ELECTRIC  COMPANY. 
The  Ottawa  Electric  Company  was  established  in  1894, 
and  is  the  fruit  of  the  amalgamation  of  the  three  electric 
companies  then  in  existence,  viz.,  Chaudiere  Electric  Light 
Power  Company,  Limited,  the  Standard  Electric  Com- 
pany, Limited,  and  the  Ottawa  Electric  I<ight  Company. 
The  present  company  supplies  incandescent  and  arc  light- 


Street,  Ottawa. 

h  p.  Before  the  fire  on  April  2hth,  19*^0,  the  company  had 
six  different  power  houses,  1  ut  four  of  them  were  destroy- 
ed on  that  memorable  day-  Since  then  the  company  has 
shown  w-ondcrful  energy  in  getting  its  service  under  way, 
bv  establishing  temporary  stations  which  will  Ic  un- 
til the  jc-construction  of  the  permanent  plants 

The  company  took  advantage  of  this  forced  rc-coustnic- 
tion  to  make  such  alterations  in  its  system  as  would 
bring  it  up  to  the  most  exactiiig  modern  requirements.  On 
the  site  of  one  of  the  old  power  houses,  the  ciimpanN-  is 


June,  1 90 1 


TME  CANADIAN  ELECTRICAL  NEWS 


89 


VIEWS  or  OTTAWA  AND  VICINITY. 


qo 


Iniilding  a  large  hydraulic  station.  The  two  stations,  one 
hydraulic  and  one  steam  reserve,  which  escaped  the  fire, 
are  to  be  remodelled.  The  current  generated  in  these 
three  stations  will  be  united  in  a  distributing  station  up 
town,  from  which  wires  for  all  services  will  radiate. 

The  new  station  under  construction  will  be  absolutely 
fire-proof,  being  built  of  concrete,  brick  and  iron.  From 
the    bulk    heads    at  the  intake,  the  water  will  be  carried 


Ottawa  Electric  Company — Exterior  Steam  Station, 
Britannia  Street. 

through  a  wooden  box  flume  for  200  feet  into  a  large 
pond,  surrounded  Ijy  heavy  concrete  walls.  From  this 
pond,  it  will  pas,s  through  an  iron  rack  into  the  flumes 
of  the  several  wheels,  to  afterwards  discharge  tlirough 
tubular  iron  draught  tubes  into  a  tail  race  cut  out  of  the 
solid  rock.  This  tail  race  will  be  alK)ut  30  feet  in  width,  ^ 
e.xtending  about  200  feet  and  discharging  into  the  Ottawa 
river  at  a  point  about  1,000  yards  below  tlie  Chaudiere 
Falls.  The  plant  in  this  station  will  consist  of  three  sets 
of  hoiizontal  water  wheels  made  by  the  Stillwell  Bierce 
iH:  Smith  Vaile  Company,  of  Dayton,  Ohio,  direct  connect- 
ed to  Westinghouse  generators.  Each  unit  will  consist  of 
three  39-inch  wheels,  two  with  central  discharge  and  one 
with  quarter  turn,  operating  at  a  speed  oi  J43  r.  p.  m. 
under  25  feet  head.  The  wheel  cases  will  be  submerged  in 
Ihe  flumes,  the  draught  tubes  being  built  in  the  floor,  riie 


Ottawa  Electric  Comp.vnv — Exterior  Olh  Hn  hk.m  lic 
Station,  Amelia  Island. 

generators  will  be  of  700  k.w.  capacity,  two  phase,  60 
cycles,  2,200  volts.  Extra  flumes,  draught  tubes,  etc., 
are  to  be  provided,  so  that  additional  units  can  be  install- 
ed any  time  wnthout  much  trouble. 

Two  Westinghouse  exciters,  each  5h  and  a  half  k.w.  and 
cajjable  of  supplying  alone  the  fields  of  all  the  generators 
in  the  station,  will  be  direct  connected,  each  to  a  pair  of 
15-inch  wheels,  running  at  475  r.  p.  m.  Provision  will  be 
made  against  the  possibility  of  such  small  wheels  choking 
with  frazil  by  means  of  pulleys  placed  on  the  adjoining 
main  wheel  shafts,  from  which  the  exciters  may  be  driven 
when  required.  The  water  wheels  will  be  goxerned  by 
T,(ni)bard  governors.  A  20  ton  ti-'avelling  crane  is  being 
provided  for  handling  machinery  in  this  station.  The 
building  will  be  150  feet  long  by  45  feet  wide. 
The  old  Indraulic  station  which  eseaiH'd  the  fire,  will  be 
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remodelled  by  discarding  a  number  of  small  generators, 
both  direct  and  alternating  current,  and  a  mass  of  shaft- 
ing, pulleys,  etc.,  and  installing  in  their  stead  two  gener- 
ators similar  to  those  in  the  new  station,  except  that 
they  will  be  belted  to  the  jack-shaft  of  the  water  wheels 
and  run  at  375  r.  p.  m.  The  latter  are  vertical  and  bevel- 
led geared.  Provision  will  also  be  made  for  the  in- 
stallation of  a  third  unit  later.  This  building  is  a  sub- 
stantial stone  structure,  145x50  feet  and  two  storeys  high, 
with  flat  gravel  roof.  The  head  of  water  at  this  station 
is  22  feet. 

The  steam  power  house,  which  contains  two  Wheelock 
engines  of  500  h.p.  each,  tandem  compound  and  condensing, 
will  be  re-arranged  by  changing  the  generators  therein  for 
two  of  the  same  type  as  in  the  other  stations,  hut  of  225 
k.w.  each.  There  is  also  in  this  station  a  500  volt  D.  C. 
generator  which  is  kept  in  reserve  to  help  the  street  rail- 
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way  company  or  liie  D.C.  motor  s\  stem  of  tins  company 
in  case  of  any  breakdown  elsewhere. 

The  sub-station  will  contain,  besides  extensive  marhli- 
switch-ln)ards  for  the  distribution  of  the  different  classes  of 
service,  a  300  k.w.  rotary  c«invcrter,  supplying  2511  and  500 
volts  D.C.  motor  service  on  a  three  wire  system  for  mo- 
tors already  installed,  elevators  and  places  where  il  may 
not  be  desirable  to  use  A.  C.  two  phase  motors.  A  .stor- 
age battery  of  400  ampere  hours  capacity  will  relieve  the 
"Rotary"  during  the  peak  af  the  biad.  There  will  also 
lie  three  units,  each  composed  of  a  350  h.p.  induction  mo- 
tor direct  connected  to  two  Western  Electric  multi-circuit 
arc  machines,  giving  a  capacity  of  300  enclosed  arc  lamps 
per  unit.     Adams  Bagnall  arc  lamps  will  be  used. 

The  sub-station  is  to  be  a  sulisiantial  brick  building, 
and  will  contain  besides  the  al)ove,  quarters  for  line  im-n 
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and  wire  men.  There  will  also  be  accommodation  fo' 
line  men's  stores,  workshop,  meter  department,  etc. 

The  company  occupies  handsome  and  commodious  offices 
on  >Sparks  Street  near  the  Russell.  The  officers  of  the 
Ottawa  Electric  Company  are  as  follows  : —President,  T 
Alicarn  ;  Vice-President,  F.  P.  Bronson  ;  General  Suivr- 
intendent,  A.  A.  Dion  ;  Secretary-Treasurer,  D  R  Street; 
Superintendent  of  Power  Houses,  .Tohn  Murphy  ;  Sui>erin- 
lendent  of  Construction,  W  G  Bradley  :  Hydraulic  En 
gineor,  \V   11   Bablwin     .'-Jleam  l^nginccr,  Ceoice  Scott. 
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Mr.  A.  A.  Dion,  General  Superintendent  ol  the  Ottawa 
Electric  Company,  is  proljably  best  known  to  his  colleag- 
nes  throughout  Canada  in  his  official  capacity  as  Presi- 
dent of  the  Canadian  Electrical  Association.  Mr.  Dion 
has  been  engaged  in  the  electrical  business  in  -various  po- 
sitions for  12  years,  having  occupied  his  present  position 
since  the  formation  of  the  conipanv  in  1S94.  He  i.s  a 
member  of  the  American  Institute  ol  Electrical  P^ngineers 
and  the  Canadian  Society  of  Civil  Engineers.     He  is  ener- 


matters  and  popularity  in  the  city  are  both  of  a  high  volt- 
age. Mr.  John  Murphy,  Superintendent  of  Power  Houses 
for  the  Ottawa  Electric  Co.,  is  a  young  man  for  the  po- 
sition, but  one  well  (pialified  il  judged  by  the  de  ree  of 
excellency  which  the  system  has  attained,  despite  the  ser- 
ious set-back  given  by  the  lire  of  April  26th,  1900.  Mr. 
Murphy  is  a  graduate  ol  the  I'liiversitv  of  Ottawa.  While 
at  that  University  he  paid  sieeial  attention  to 
the  study  of  electricity.      He  was  first  connected  with  the 
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getic,  affable  and  thoroughly  versed  in  all  the  details  of 
the  work.  Capt.  D.  R.  Street,  Secretary-Treasurer  of  the 
Ottawa  Electric  Companv,  was  treasurer  of  the  Chaudiere 
Electric  Company  for  three  years  prior  to  the  amalgama- 
tion. He  was  then  appointed  Chief  Accountant  of  the 
OttaAva  Electric  Company,  and  in  1895  entered  u\)ot\  his 
l)resent  responsible  position.  Capt.  Street  holds  a  com- 
mission in  the  Governor-General's  Foc^t  Guards,  one  of  Ot- 
tawa's crack    regiments.      His    enthusiasm    in  military 


l()i.ai  office  of  the  ]'>ell  Telephone  Company,  and  afterwards 
accepted  charge  of  an  electric  plant  at  Chelsea,  one  of 
first  installed  in  the  vicinity  of  Ottawa.  Mr.  Murphv 
was  afterwards  connected  witli  the  Cli.iudiere  Ivight  iSt 
Power  Company,  and  on  the  amalgamation  with  the  pres- 
ent company,  he  assumed  the  position  be  now  holds.  He 
was  recently  admitted  into  full  membership  in  the  Ameri- 
can Institute  of  Electrical  Engineers,  a  distinction  and  re- 
cognition of  merit. 


Ottawa],J£li-;ctkic  Comi'.snv    Inikiuok  .Sham  Si  a  i  ion,  I>ki  1  a.sni.n  Srui-;i:i, 
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Chats  Rapids  on  Ottawa  River. 


RiDKAT  Falls  at  Junction  of  Ottawa  am>  Ripkai  Ri\  kks. 
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METROPOLITAN  ELECTRICAL 

COMPANY. 
The  delegates  to  the  forthcoming 
convention  will  find  in  the  Metropol- 
itan Electric  Company's  works  a 
striking  illustration  of  the  great 
strides  made  in  the  development  of 
electrical-  power  in  the  vicinity  of 
Ottawa.  The  scene  of  operations  is 
at  Britannia,  situated  on  the  On- 
tario side  of  the  Ottawa  river  about 
five  miles  from  the  Capital.  Here 
are  the  Deschene  Rapids,  famous  as  a 
fountain  head  for  the  development  of 
electrical  energy.  This  water  power 
at  a  comparatively  small  oullay  can 
produce  20,000  horse  power.  It  is 
to  be  taken  by  canal  from  still  water 
at  the  head  of  Deschene  Rapids,  to 
still  water  at  the  foot  ;  the  fall  in 
the  water  level  being  about  ten  feet. 
For  thirty  miles  above,  the  current 
is  hardly  noticeable.  The  river  is 
from  one  and  a  half  to  four  miles 
wide,  and  very  deep.  The  present 
canal,  which  is  practically  completed, 
has  a  length  of  3,000  feet.  At  the 
mouth  where  the  water  is  thirty  feet 
in  depth,  it  has  a  width  of  240  feet. 
The  narrowest  part  is  150  feet,  and 
at  the  lower  end  the  canal  is  450  feet 
wide.  Hence  with  a  fall  of  ten  feet, 
according  to  plans,  it  will  be  easy  to 
develop  5,000  h.p.  in  this  canal.  The 
canal  is  cut  in  the  solid  rock  for 
about  one-half  the  distance  from  the 
mouth  end.  The  inside  wall  for  the 
balance  of  the  distance  is  made  from 
clay,  riff  raffed  with  rock  taken  out 
of  the  excavation.  The  outside  wall 
is  made  of  crib  work.  Work  will 
shortly  be  started  on  the  power 
house,  which  will  be  situated  at  the 
east  end  of  the  canal.  The  scene  of 
the  Metropolitan  Company's  opera- 
tions were  visited  a  year  ago  by  the 
leading  civil  and  electrical  engineers 
of  Canada,  who  were  in  attendance 
at  the  annual  convention.  They  one 
and  all  when  viewed  by  reporters, 
expressed  themselves  as  having  every 
covfidence  in  the  future  of  the  com- 
pany. The  power  developed,  they 
stated,  will  prove  constant  and  ade- 
quate under  all  circumstances  and 
conditions. 

On  this  occasjion.  Prof.  Bovey,  of 
McGill  University,  Mr.  K.  P.  Hanni- 
ford,  Mr.  Robert  Forsythe,  Mr.  C.  B. 
Leprohon,  Mr.  William  Kennedy,  of 
Montreal,  Mr.  Robert  McCall,  Pro- 
vincial Rngineer  of  Nova  Scotia,  Mr. 
C.  H.  Mitchell,  of  Niagara  Falls,  Mr. 
E.  H.  Keating,  of  Toronto,  and  other 
equally  prominent  engineers  assured 
the  peojjle  of  Ottawa  through  tlie 
local  papers,  that  there  is  no  i)robal)il- 
ity  of  this  power  being  impaired  by 
anchor  ice,  find  that  it  must  prove  an 
important  factor  in  the  industrial  de- 
velopment of  the  city. 

Prof.  1^  B.  Owens,  of  Met. ill  Uni- 
versity, and  Mr.  C.  K.  Green,  engin- 
eer of  the  Cataract  Power  Company, 
of  Hamilton,  have  made  special  re- 
ports on  this  power  to  the  same  ef- 
fect. 

Nature  assisted  by  man  has  solved 
the  vexatious  anchor  ice  problem  for 
the  Metropolitan   Company.  VVlure 
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there  is  still  water  for  thirty  miles,  as  above  the  power 
house,  it  freezes  over  and  prevents  the  formation  of  anchor 
ice.  Below  the  power  house  the  river  is  frozen  for  a  dis- 
tance of  three  miles,  and  the  water  is  very  deep. 

The  Metropolitan  Rlectrical  Company  has  an  advantage 
inasmuch  as  it  has  a  constant  supply  of  still  water  above 
the  powder  house.  It  cm  thus  be  seen  tliat  the  Metropol- 
itan Company  has  an  electrical  power  absolutely  free  from 
anchor  ice,  which  is  such  a  detriment  to  manv  electrical 
companies. 

Power  will  be  transmitted  to  Ottawa  for  lighting  and 
manufacturing  purposes,  by  means  of  transmission  wires 
five  miles  long.  The  property  at  Britannia  consists  of 
160  acres,  so  that  there  is  ample  accommodation  for  large 
manufacturers.  The  development  of  the  powc^  has  been 
a  great  work,  and  the  citizens  of  Ottawa  and  suburbs  have 
abundant  faith  in  its  ability  to  bring  increased  industrial 
prosperity.  The  city  council,  as  an  evidence  of  th's  faith, 
granted  the  company  a  franchise  which  gives  it  pow^^r  un- 
til 1923  to  deliver  and  distribute  electric  power  within  the 


his  older  competitors  and  is  looked  on  as  one  of  the 
shrewdest  and  most  successful  of  Ottawa's  merchants.  Hr- 
is  head  of  the  well  known  firms  of  T.  Lindsay  &  Company 
and  Larose  &  Company,  conducting  departmental  stores  on 
Wellington  and  Rideau  streets.  The  list  of  shareholders 
includes  many  of  Canada's  leading  financiers  and  business 
and  professional  men. 

The  Metropolitan  works  can  be  reached  from  the  heart 
of  the  city  by  the  Ottawa  Electric  Railway  surburban  line 
to  Britannia  on  the  bay. 


OTTAWA  ELECTRIC  RAILWAY. 
It  is  the  proud  boast  of  the  people  of  Ottawa  that  their 
street  railway  system  stands  second  to  none-  in  America, 
both  in  point  of  equipment  and  operation.  The  citiicns 
take  a  great  interest  in  this  road  ;  when  an  Ottawa  11  an 
goes  abroad  he  forms  his  opinion  of  a  street  car  service  by 
comparing  it  to  that  of  his  native  place  as  a  ^tanda^d  of 
excellence.      The  street  raihvav  interests  of  Ottawa  are 
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city  limits  lor  lighting  and  luaiuilacturiiig  purjioscs.  It 
Las  thus  a  wide  Held,  as  the  dciuaiul  for  and  the  use  of 
electricity  in  the  rapidly  growing  city  is  increasing  at  a 
great  rate  as  the  years  pass  by.  The  city  has  a  po;  ul.i 
lali(3ii  of  over  85,000  within  three  miles  of  the  citv  hall 
It  is  served  Iiy  eight  linos  of  railway  and  hence  should 
with  the  extra  and  effective  advantage  of  cheap  power, 
soon  become  one  of  the  leading  iiuinufacturing  centers. 

The  officers  of  the  Metropolitan  Klcctrical  Company  are 
as  follows  :  President,  Thomas  I,indsay,  merchant,  Ot- 
tawa ;  Vice-Presidents,  W.  Arnold,  Ottawa,  and  Charles 
.Icnkins,  Petrolia  ;  Secretary-Treasurer,  George  A.  Waii- 
le.ss,  Ottawa  ;  Directors,  John  Flett,  Toronto,  Arthur  B. 
Broderick,  Ottawa,  Fred  C-  Cait.s,  Monti  eal,  and  Edgar 
>S.  Reid,  Toronto. 

Mr.  Lindsay,  President  of  the  coi!i|)any,    though  a  com 
])aratively  young  man,  occupies  a  pi-omincnt  iiositiou  in 
the  liusiuc.ss  field  in  Ottawa.      Tic  Ii.is  ( ui  t  st  ri  ppcd  111. ui\  o! 


controlled    by  one    companv.      The  cars  arc  operated  en- 
tirely by  electricity  by  the  overhead  trolKy  system,  an 
the  service  is  bevond  question  a  good  one  ;  the  road-'  cd 
siiiooiii  and    the   cars    are  roomy  and  comfortable 
cars  are  pleasantly  heated  in  winter  l.y  electric  lualii.s 
ctniccaled  under  the  seats  ;  they  ride  easy,  arc  kept  neat 
and    clean,    and  the    conductors  and  m  >tornien  arc  wvH 
dressed  and  well  discijilined.     The  cars  go  everywhere  and 
everybody  rides. 

The  Ottawa  Klectric  Kailway  Companv  is  not  an  old 
corporation.  In  1890  the  city  council  granlcii  Messrs. 
Ahearn  and  Soper  a  franclii.se  for  operating  an  electric 
road.  They  organised  the  Ottawa  Electric  Street  Kail 
way  Company,  which  was  incorporate<l  early  n  iSQt  with 
an  authorized  capital  slock  of  Si,iv»o,ooo,  and  in  June  of 
that  year  the  road  was  opened  for  traffic.  The  Ottawa 
City  Passenger  Railway  Companv  incorporated  in  iSh5. 
had    been    in    <ipcration    since  1870       In  iSg<  these  t\\>i 
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companies  joined  hands,  adoi;ling  the  name  whieh  they 
now  carry  ;  they  hold  a  Dominion  charter,  and  it  is  the 
only  street  railway  company  in  Canada  having  this.  The 
present  paid  up  stock  of  the  company  is  j8i4,v/oo,  with  no 
bonds  or  other  indebtedness  standing.  The  office.,  are  : 
T.  Ahearn,  president  ;  P.  Whelen,  vice-president  ;  Z  D. 
Fraser,  secretary-treasurer,  and  J.  E.  Hutchinson,  super- 
intendent. The  directf)rs  are  T.  Ahearn,  P.  Uhe'.en,  W.  Y. 
Sopor,  A.  I/Uinsden,  G.  P.  Brophy,  Hon.  G.  A.  Cox,  and 
1  .  \s  orl;man. 

The  company  is  working  under  an  agreement  with  the 
city  of  Ottawa  for  a  term  of  tliirtv  years  iro.ii  August 
13th,  1893,  wliereby  it  pays  the  city  an  av.nual  stipuiation 
of  S450  per  mile  of  street  covered  by  its  Iracl  s  during  the 
fifteen  years  of  its  agreement,  and  S500  per  mile  during 
the  balance  of  its  term  ;  it  is  not  Required  to  pay  the  city 
a  percentage  of  its  receipts  and  is  exempt  from  all  taxes, 
exce])t  on  real  estate.  Further,  the  company  agrees  to 
remove  all  snow  from  the  streets  occupied  by  its  tracks, 
and  the  citv  keeps  the  streets  permanently  in  reiiair. 

The  motive  power  used  is  entirely  a  water  power,  tlic 
plant  being  located  on  Victoria  Island,  at  the  Chaudiere 
Falls,  where  a  head  of  nineteen  feet  is  secured.  The  pow- 
er house  is  the  most  modern  and  up-to-date  in  every  par- 
ticular in  this  part  of  Canada.  The  building  is  absolute- 
ly fire-proof,  being  built  almost  entirely  of  concrete  and 
steel.  The  water  wheels  are  all  connected  to  tlie  genera- 
tor hy  one  shaft  90  feet  long  and  about  15  inches  in  diam- 
eter.   The  draft  tubes  go  down  ten  feet  and  are  eight  and 


Mk.  J.  |-).  Fk.vskr, 
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one  -half  inches  in  diameter.  The  six  hori/ont,il  water 
wheels  being  connected  liy  one  shaft  do  away  with  all 
pinions,  bearings,  etc.  The  water  wheels  were  manufac- 
tured by  the  Still well-Bicrce  iSr  Smith-Vaile  Company,  of 
Dayton,  Ohio,  and  supply  power  for  an  1,800  horse  power 
plant.  The  dynamo  is  capable  of  generating  1,700  horse 
power.  It  was  manufactured  especially  for  Ahearn  & 
Soper  by  the  Westinghouse  ComiJany,  of  .Pittsburg,  Pa. 
Tlie  width,  wlieii  ojjcn,  or  rather  wlun  the  fields  are  part 
ed,  is  155  1-2  inches.  The  dynamo  weighs  one  lumdred 
and  five  tons  ;  the  armature  ainne  is  eight  Iret  in  diam- 
eter and  weighs  27  tons. 

Tlic  road  extends  f)ver  twenty  five  miles  of  streets, 
nearly  all  of  it  being  double-tracked.  There  are  forty-five 
miles  of  track  ;  40  lb.  T  rails  were  used  at  first,  but  in 
all  later  work  52  lb.  girder  and  72  lb.  high  T  rails  were 
jjiit  df)wn  on  tlie  main  l)usiness  titreets,  and  56  lb.  T  rails 
on  the  out  lying  districts.  Ties  arc  set  2  feet  6  inches 
between  centres  and  angle  fish  plates  are  used.  Bonding 
is  done  with  No.  00  copper  wire,  cross  lionded  everv  200 
feet  and  connected  at  intervals  to  the  water  mains  ;  wiiere 
the  tracks  pass  the  power  iiouse  six  No.  0000  copper 
wires  are  taken  from  the  raibs  to  the  negative  leads  on 
the  station  switch-board.  A  point  worthy  of  note  is  that 
trouble  with  telephone  interference  has  licen  fully  avoided 


by  putting  up  a  large  number  of  copper  aerial  return 
wires  in  addition  to  the  ordinary  returns.  These  lines 
are  distributed  to  tap  the  rails  at  differeut  points  of  tlie 
city,  and  vary  in  size  from  No.  0000  to  No,  2.  No.  01 
hard  drawn  trcdiey  wire  is  generally  used,  though  No.  vov 
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figure  8  is  being  put  up  on  new  work.  The  lines  are  well 
supplied  with  feeders  and  the  available  potential  is  prac- 
tically the  same  at  all  i)oints. 

The  rolling  stf)ck  consists  of  fifty  ..•ight  closed  vestibule 
ears,  forty-one  open  cars,  one  locomotive,  and  seseii 
sweepers.  The  first  cars  u.sed  were  built  by  Patterson  & 
Corbin,  of  St.  Catharines,  Ont.  ;  all  later  ones  arc  of  the 
Ottawa  Car  Company's  make.  Westinghouse  double 
e'quipraents  are  used  throughout.  Each  car  is  thus  I  t 
with  two  30  h  p.  motors.  The  Providence  car  fender  is 
tlie  one  in  use. 

The  company  claims  the  honor  of  successfully  getting 
rid  of  the  snow,  and  Ottawa  has  a  superabundance  of  that 
comrnodity.  When  snow  begins  to  fall,  the  sweepers  are 
jmt  out  immediately  ;  these  are  followed  by  the  "Walk- 
away" snow  ploughs  which  shove  the  snow  to  the  side  of 
the  roadway.  It  is  then  carted  away  by  horses.  vSiiue 
the  road  has  been  in  operation,  not  a  single  trip  has  lieeii 
lost  on  tliis  account.  Tlie  car  slieds,  of  which  there  are 
five,  are  located  on  Albert  street  and  New  Edinl)ui  ' 
each  building  being  66x100  feet,  built  of  brick  with  iron 
tiusscd  roofs.      The  repair  shojis  and  a  very  commodious 


Mr.  1\.  Ini;k.\.m, 

Inspector  Ottawa  l'',!ectric  Railway  Company. 


suite  of  offices  arc  situated  in  one  of  these  btiihlings,  that 
on  Albert  street. 

The  company  transports  all  mail  malter  l  elween  tlie 
post  office  and  railway  depots,  and  carries  the  letter  car- 
riers   under    agreement    with  the  Dominion  Government. 
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The  service  was  begun  in  October,  1893,  and  was  the  first 
of  its  kind  on  this  continent,  as  is  now  well  known. 

Rockliffe  Park  is  a  most  delightful  place  for  recreation, 
situated  as  it  is  among  primeval  pines  on  the  high  bank 
of  the  Ottawa  river,  on  the  Ontario  side,  about  three 
miles  below  the  main  part  of  the  city.  From  Rideau  Hall 
outward  the  railway  company  has  a  private  roadway 
winding  through  beautiful  woods  along  the  bank  of  the 
river.  The  company  has  been  running  this  park  as  a 
pleasure  ground,  and  finds  it  a  fruitful  source  of  revenue. 
The  private  roadway  and  the  park  are  brilliantly  li  1  t 


by  arc  and  incandescent  lights  siiiiplicd  with  current  from 
tlie  railway  circuit. 

Britannia-on-the-Bay,  about  five  miles  from  Ottawa,  on 
the  other  shore  of  Lake  Dcscliene,  is  an  ideal  summer  re- 
sort. The  view  along  the  Britannia  line,  running  1  cs^ 
the  highway  and  river  bank,  is  pleasing  and  picturesque. 
At  night  the  line  is  brill  antly  lighted  by  incandescent 
lights.  One  of  the  chief  attractions  is  the  stone  promen- 
ade pier  running  one  thousand  feet  out  into  the  lake,  at 
the  end  of  which  is  a  breakwater  one  hundred  feet  long 
and  twenty  feet  wide.  Here  band  concerts  are  held 
throughout  the  season.  The  beach  is  a  beautiful  sandy 
one,  suitable  for  bathing.  I<ast  summer  the  company  ex- 
tended its    double  tracks  from  Rockliffe  park  to  the  new 
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Government  Rifle  Range,  a  distance  of  two  miles.  This  is 
a  beautiful  run,  the  line  being  built  on  the  brow  of  the 
cliff.  The  scenerv  is  magnificent.  The  Dominion  Rifle 
Association  meeting  is  held  here  every  summer.  Each 
week  the  local  riflemen  also  practice  at  the  targets. 

J.  E.  Hutchison,  superintendent  <.)f  the  Ottawa  Electric 
Railway,  was  first  connected  with  the  Canadian  Pacific 
Railway,  in  various  capacities,  attaining  the  position  ol 
train-master.  He  is  a  popular  official  and  is  cred 
with  much  of  the  success  the  Ottawa  Electric  Railway 
has    attained.       Capt.    Hutchison  is  an  officer  with  3rd 


Regiment  Ottawa  and  Carlcton  Rifles  and  is  one  of  Can- 
ada's crack  shots.  Mr.  J.  D.  Fraser,  secrctary-lieasuriT, 
assumed  the  position  in  1882  of  secretary  of  the  Ottawa 
City  Passenger  Railway  Company.  He  accepted  a  .timilai 
position  with  the  Ottawa  Electric  Raihvav  Company  in 
189T,  continuing  after  the  amalgamation  of  the  two  com- 
panies in  1893  in  liis  present  responsible  position.  A  search 
of  the  continent  could  hardly  have  located  a  better  m^n 
for  the  position,  at  least  this  is  the  opinion  of  Mr 
Fra.ser's  many  friends  and  thou.sands  of  fellow  citi^cnt 
Mr.  R.  Ingram  and  Mr.  G.  W.  Lang,  Inspectors,  ho'd  ]  o 
sitions  in  which  the  exercise  of  tact  and  judgment  is  an 
hourly  requisite.  Both  gentlemen  po.'ssess  these  key- 
notes to'successful  business  management,  and  it  is  larg 
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due  to  their  untiring  efforts  that  the  Ottawa  Electric 
Railway  has  attained  its  present  favorable  position. 

THE  CAPITAL  POWER  COMPANY. 
The  Capital  Power  Company,  Limited,  is  one  of  the  lat- 
est and  most  energetic  factors  in  the  development  of  elec- 
trical energy  in  the  vicinity  of  Ottawa.  This  enterprising 
concern  secured  the  rights  to  and  possession  of  the  water 
lots  owned  by  R.  &  W.  Conroy  at  Deschenes.  The  latter- 
firm  operated  a  large  saw  mill  by  means  of  the  water 
power,  but  this  industry  was  wiped  out  by  fire  two  years 
ago.      Power  is  secured  from  the  Deschene  Rapids,  situat- 


ed on  the  Ottawa  river,  about  five  miles  above  the  Chaud- 
iere  Falls.  The  plant  is  installed  on  the  north  or  Quebec  side 
of  the  river  directly  oi)positc  tlie  Metropolitan  Power  Com- 
pany's scene  of  operations. 

There  is  9  feet  head  of  water.  In  all  n  turbines  have 
been  installed,  each  of  which  at  low  water  gives  228  h.p. 
or  a  total  of  2508  h.p.  Tne  six  wheels  at  present  in  oper- 
ation are  controlled  by  two  Woodward  governors.  The 
turbines  are  of  the  vertical  type,  measuring  61  inches.  The 
power  is  transmitted  to  tlu;  jack-shafts  l)y  I,effcl  wheels, 
the  generator  being  placed  on  its  .shaft.  Tliere  arc  two 
880  k.w.  generators,  producing  2133  h.  p.  A  second  gener- 
ator will  be  installed  shortly.      The  direct  connection  of 


the  generator  with  the  shaft  does  away  with  belting. 
This  power  is  transmitted  a  distance  of  five  miles,  by  wire 
to  Hull,  where  1,500  h.p.  is  utilized  by  the  E.  B.  Eddy 
Company,  and  200  h.p.  by  the  Matthews  Packing  Company. 
The  alternating  current  is  used  at  a  voltage  of  10,000  volts, 
which  is  transformed  to  440  volts  at  the  Eddy  Company's 
mills  and  550  volts  at  the  Matthews  Company's  factory. 
The  transmission  line  to  Hull  is  in  two  sections,  of  three 
wires  each.  The  power  will  be  used  mainly  for  manufac- 
turing purposes  in  Hull.  It  is  lea.sed  at  from  I15  to  ^25 
per  h.p.  according  to  quantity. 

Building  operations  were  commenced   in   the  spring  of 


1900.  The  flumes  are  good  examples  of  low  head  develop- 
ment in  concrete.  The  superstructure  is  entirely  fire- 
proof, it  being  probably  one  of  the  first  electrical  i  ower 
houses  in  which  the  fire  risk  has  been  reduced  to  a  mini- 
mum. As  such  it  is  worthy  of  the  inspection  of  the 
visitors. 

The  generating  liou.se  is  built  of  brick,  with  concrete  floor 
and  iron  roof  lined  with  asbestos  mill  boar(L  The  two 
hydraulic  power  houses  are  constructed  of  iron,  with  ex 
l)an(lcd  metal  cement  walls.  Tlic  roof  is  built  of  corru- 
gated iron.  The  i)lans  have  been  so  arranged  that  the  ca- 
pacity of  the  power  house  may  be  doubled. 

Mr.  1i .  J.  Devlin,  merchant  of  Ottawa,  is  i)resident  of 
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the  Capital  Power  Company  and  chairman  of  the  Board  of 
Directors.  Mr.  Louis  Simpson  is  managing  director.  Mr. 
J.  M.  Shanley  is  the  Engineer  in  Chief. 

Mr.  Louis  Simpson,  managing  director,  was  formerly 
general  manager  of  the  Montreal  Cotton  Company.  He  is 
a  gentleman  of  experience  and  energy,  and  is  thoroughly 
familiar  with  the  electrical  field.  He  states  that  he  is 
preparing  to  develop  the  immense  water  power  at  the 
Chats  Rapids,  on  the  Ottawa  river,  28  miles  above  the 
city,  and  that  work  will  he  shortly  commenced  by  an  Eng- 
lish company,  which  will  develop  the  power  for  manufac- 
turing purposes.  The  Chats  Rapids  are  reached  by  boat 
from  Aylmer.  Deschenes,  the  scene  of  the  Capital  Power 
Company's  operations,  is  situated  between  Hull  and  Ayl- 
mer, on  the  line  of  the  electric  road.  A  visit  to  the 
plant  will  in  all  probability  be  arranged  for  during  the 
convention. 

AHEARN  &  SOPER. 
The  history  of  the  above  firm  gives  the  ley-note  to  the 
history  of  electrical  development  in  Ottawa.  The  mem- 
bers of  the  firm  are  Mr.  Thomas  Ahearn  and  Mr.  Warren 
Y.  Soper,;both  prominently  identified  with  the  progress 
of  the  Capital,  as  successful  promoters  of  its  leading 
electrical  enterprises.  The  firm  is  well  known  through- 
out the    Dominion,  it  having  for  many  years  past  been 


Mr.  Lhwis  Simpson, 

Manager  Capital  Power  Company. 


Canadian  representatives  of  the  Wcstinghousc  Electric 
Manufacturing  Company  of  Pittsburg.  Ahearn  & 
Sojicr  have  installed  manv  extensive  plants  in  various 
towns  and  cities.  The  members  of  the  firm  ai'e  pioneers 
in  electrical  development  in  Ottawa.  They  eslablisiied 
the  Chaudiere  I/iglit  &  Power  Company  in  1886,  and  were 
the  first  to  introduce  incandescent  lighting  in  Ottawa.  In 
1890  they  organized  the  Ottawa  Electric  Railway  Com- 
pany, the  road  being  opened  for  traffic  in  June,  1891. 
They  were  the  first  to  demonstrate  tlie  practicability  of 
operating  an  electric  system  during  the  frigid  and  fkecy 
reign  of  Ouk  Lady  of  the  Snows.  The  mcml  ers  of  ti  e 
firm  are  also  identified  with  the  Ottawa  Electric  Com- 
pany and  Ottawa  Car  Company. 

In  addition  to  the  commodious  office  and  sliow  room  on 
Sparks  street,  near  Elgin,  the  firm  has  a  factory  on  Al- 
bert street,  adjoining  the  Ottawa  Electric  Company's  car 
sheds,  where  it  manufactures  switch-boards  and  other 
electrical  devices. 


THE  OTTAWA  POWER  COMPANY. 
Situated  on  Victoria  Island,  Chaudiere,  in  the  city  of 
Ottawa,  is  the  power  house  of  the  Ottawa  Power  Com- 
pany, Limited,  which  is  a  massive  stone  building  40x85  feet 
Avith  two  penstocks  covering  a  space  about  58x70  feet. 
The  walls  of  the  building  and  penstocks  are  frotn  2  to  6  feet 
feet  in  thickness,  depending  upon    the  strength  required  in 


the  different  locations.  The  floor  and  ceiling  are  made  oi 
expanded  metal  and  concrete,  the  roof  of  corrugated  galvau- 
ized  iron  covering  steel  rafters.  The  structure  is  therefore 
entirely  fire-ptoof .  Each  penstock  contains  two  pairs  latest 
improved  special  50-inch  Samson  double  horizontal  tur- 
Irlnes,  center  discharge,  manufactured  bv  Jas.  Leffel  &  Co., 


Mr.  T.  .Ahkarn. 


of  Springfield,  Ohio,  planned  to  develop  2,000  h  p.  under  a 
25  foot  head  of  water.  As  the  two  unil.s  are  identical 
the  capacity  of  the  power  hou.se  is,  therefore,  4,otx>  h.p. 
?;ach  set  of  water  wheels  has  direct  connection  upon  the 
same  horizontal  shaft  with  two  electrical  machines — one 
bo  cycle,  44  pole,  1,500  k.w.,  ib^  and  a  hall  r.  p.  ni.,  2,- 
300  volt  single  phase  revolting  field  alternator,  and  one  3S 
pole,  200  k.w.,  160  r.  p.  ni.,  225  \olt  direct  current  gener- 
ator. Both  units  of  electrical  machinery  of  the  above  de- 
scription were  furnislied  by  the  Canadian  General  Elec- 
tric Company  of  Peterborough,  Ontario,  and  are  used  to 
funiish  electric  current  and  power  to  the  factory  of  the 
Ottawa  Carbide  Company,  Limited,  a  few  hundred  feel 
distant.  The  alternating  current  is  used  for  the  smelling 
of  coke  and  lime  in  the  manufacture  of  calcium  carbide 
and  the  direct  current  is  utilized  in  the  running  of  motors 
which  operate  the  crushers,  elcvat(5rs,  conveyors,  etc.,  of 
the  carbide  factory. 


Mr.  Warkkn  Y.  Sopkr. 


Tho  officers  of  the  Ottawa  Power  Company  arc  Hon.  E. 
II.  Hronson,  president  ;  W.  G.  Brouson,  vice-pixsident  ; 
and  Levi  Crannell,  secretary-treasurer.  The  officers  of  tlic 
Ottawa  Carbide  Company  are  Hon.  E.  H.  Bronson.  presi- 
dent ;  T.  r<,  Willson,  vice-president  :  Ta^vI  Crannell,  secre- 
tary-treasurer :  and  F.  P.  Bronson,  managing  director. 
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HULL  ELECTRIC  RAILWAY. 
The  Hull  Electric  Railway,  running  from  Hull  along  the 
Ottawa  river  to  Aylnier,  is  possessed  of  unique  features 
bound  to  attract  the  attention  of  electrical  engineers. 
The  road  was  formerly  part  of  the  C.P.R.  system,  con- 
necting with  the  Pontiac  and  Pacific  line  at  Ayln.er,  and 
the  C.P.R.  main  line  at  Hull.  There  was  then  ten  miks 
of  single  track.  In  1896  this  was  secured  by  capitalists 
interested  in  water  powers  and  lumber  mills  at  Deschenes, 
midway  on  the  line.     The  equipment  of  the  road  lor  elec- 


inch  and  two  52-inch  American  vertical  turbines,  capable 
ci  developing  at  the  normal  head  of  10  feet,  1,300  h.p., 
the  jack-shaft  speed  being  165  r.  p.  m. 

The  railway  generators  consist  of  nvvo  slei  )  Irame  ma- 
chines of  the  Canadian  General  Jvi-c'riu  C-jini  ciuy's  stand- 
ard type,  haviing  a  capacity  of  323  k.w.  each.  i'ower  is 
also  furnished  from  the  jack-shaft  to  operate  two  150 
monocyclic  alternators  from  which  current  is  f..ruislie(l 
for  lighting  purposes.  In  a  second  power  house  is  situ- 
ated one  250  k.w.  monocyclic  alternator.      This  is  con- 


Otta\v.\  Povvkk  Co.mp.\.\'v — Power  Housh. 


trie  traction  was  planned  and  planned  succes 'fully .  A 
second  parallel  track  and  sidings  were  laid  down,  nial 
26  miles  of  track  in  all.  Tne  double  tracked  line  was 
ted  up  as  a  summer  resort.  A  summer  hotel,  the  "Vic- 
toria," was  also  built  midway  between  Aylmer  and  th  • 
extended  through  Aylmer  to  Queen's  Park,  which  was  fit- 
park  . 

The  car  sheds  and  power  house  were  built  at  Le  ch  ne, 
where    an    excellent    water  power  was  available  at  low 
cost  of  production.      The  power  house  is  built  o!  w  o 
130  feet  long  and  40  feet  wide.      In  it  there  are  six  60- 
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trolled  by  a  Woodward  mechanical  governor,  which  is 
giving  good  satisfaction.  The  first  two  mentioned  arc 
controlled  by  a  Replogle  governor.  The  current  is  trans 
mittcd  over  bare  copper  wire,  at  a  voltage  of  2,iSo  with 
no  load,  and  2,300  volts  at  full  load.  Current  is  used  for 
the  lighting  system  of  the  Hull  Company  in  Hull,  and  the 
Deschene  Electric  IJght  Company  in  Ottawa.  The  use  of 
water  wheel  governors  algne  not  having  been  found  suffi- 
cient to  give  a  reasonably  constant  speed  under  the  violent 
load  fluctuations  experienced  when  operating  the  electric 
locomotives  and  cars,  this  difficulty  was  ovircc  me  ly  a 
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simple  and  positive  method.  With  the  idea  of  keeping  the 
load  equal  on  the  machines,  despite  tlie  different  variations 
on  the  road,  an  automatic  load  is  thrown  on  at  the 
power  house.  This  is  managed  by  means  of  an  automatic 
electric  switch.  For  example,  when  a  car  is  going  down 
grade  or  brought  to  a  standstill,  the  outside  load  or  pres- 


Mr.  W.  G.  Bronson, 
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sure  is  thus  removed  from  the  machines.  It  is  then  that 
the  local  automatic  action  is  applied. 

Anchor  ice  has  been  a  great  source  of  trouble  at  power 
houses  in  the  vicinity  of  Ottawa.  This  difficulty  was 
overcome  at  the  Hull  Electric  Company's  plant,  by  the 
erection  of  a  dam.  The  water  moving  at  a  reduced  ve- 
locity, it  is  found,  does  not  carry  with  it  as  much  ice  as 
it  does  at  a  higher  speed.  A  wing  dam  300  feet  in  kn;.ith 
has  been  built,  and  the  head  of  water  thereby  raised  six 
inches.  This  company  owns  the  water  lots  extending  to 
the  middle  of  the  river,  and  it  is  estimated  that  between 
3,000  and  4,000  additional  h.p.  can  be  developed.  On  the 
opposite  shore,  the  Ontario  side,  are  the  extensive  worls 
of  the  Metropolitan  Company,  now  under  construction. 

The  Hull  Company's  power  house  narrowly  escaped  de- 
struction by  fire  when  the  Conroy  saw  mills  on  the  pres- 
ent   site    of    the  Capital  Company's  works,  were  burne ! 
two    years  ago.       The  premises  are  now  fully  protect. v 
A  rotary  pump  is  installed  with  400  revolutions  and  a  ca- 


iVlR.  Levi  CkannivI.l, 
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pacity  of  800  gallons  a  minute.  The  present  electrical 
plant  was  ilnstalled  at  a  cost  of  $35,000.  It  is  modern 
and  complete.  Mr.  James  Kobertson  has  be^n  in  eharj.e 
since  the  plant  was  installed.  He  is  an  efficient  electric- 
ian, wide  awake,  well  read  ami  in  step  in  the  matter  ol 
improvements. 


The  car  houses  located  next  the  main  line  at  Deschenes 
are  built  of  stone. 

The  rolling  stock  consists  of  19  double  truck  motor  cars, 
of  which  13  are  open  and  six  closed.  There  are  also  two 
single  truck  21  foot  cars  for  use  in  Hull  city,  a  spur  line 
running  for  a  distance  of  two  miles  along  the  Main  street 
and  northeast  to  Gilmour's  mills.  The  equipment  both 
for  the  open  and  closed  cars  consists  of  four  G.E.  1,000 
motors.  The  closed  cars  are  geared  to  run  at  35  miles 
an  hour,  and  the^pen  cars  at  25  to  30  miles.  The  orig- 
inal equipment  for  the  double  trnck  cars  was  two  50  h.p. 
motors,  but  these  were  not  equal  to  the  occasion. 

The  Hull  Electric  Company  also  operates  two  electric 
locomotives,  and  a  combination  mail  and  baggage  car. 
The  latter  is  equipped  with  2  G.E.  1,200  motors.  The  first 
locomotive  purchased  at  the  opening  of  the  electric  road, 
consists  of  a  22  foot  8-inch  body  mounted  on  heavy  Black- 
well  trucks.  It  is  equipped  with  four  G.E.  1,200  motors, 
geared  to  run  at  20  miles  an  hour.  The  second  locomo- 
tive is  a  much  more  powerful  machine.  The  body  is  26 
feet  in  length  and  the  equipment  consists  of  four  G.E.  41 
motors,  capable  of  developing  80  h.p.  each,  mounted  on 
McGuire  "I,"  trucks  with  steel  rimmed  wheels.  This  lo- 
comotive is  eqqipped  with  standard  air  brakes  and  opcr- 
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ated  by  a  motor  driven  compressor  placed  in  the  cab.  As 
many  as  33  freight  cars  have  been  handled,  but  the  ordin- 
ary load  is  twelve  loaded  freight  cars.  For  the  smaller 
locomotive  it  is  six  loaded  freight  cars.  The  cost  of  re- 
pairs is  low  as  compared  with  a  steam  locomotive.  There 
i.':  also  a  greatly  reduced  cost  for  cleaners  and  others. 

The  Hull  Company  has  also  a  Kugglcs  rotary  snow  plow 
and  a  snow  plow  manufactured  by  the  Canadian  General 
Electric  Company,  known  as  the  double  nosed  plow.  By 
it  the  snow  is  taken  from  one  side  of  the 
track,  and  lifted  to  the  other,  not  divided  in  the  centre 
as  with  the  ordinary  plow.  The  cars  arc  also  providcil 
wieh  attached  plows.  These  have  been  operated  w  « 
great  success,  as  the  road  has  Iceii  keja  ticai  i.i  storms 
that  blocked  the  steam  lines. 

The  officers  of  the  Hull  Electric  Company  are  :  Pres.. 
W  .  P.  Conroy;  vice-pres.,  Alexander  Fraser;  sec.-treas.,  \V. 
R.  Taylor;  trainmaster,  A.  E.  Latimer.  Mr.  Taylor,  who  is 
an  efficient,  energetic  official,  popular  with  all  patrons  of 
the  road,  entered  on  his  railraad  career  with  the  G.T.Ky.  in 
accept  a  position  with  the  Missouri  Pacific.  He  remained 
with  that  company  10  years,  and  assumed  his  pre-sei.t  p  < 
sition  with  the  Hull  Electric  Company  when  the  line  w.  s 
.started.  Mr.  Albert  E.  Latimer,  trainmaster,  was  I  .n. 
erlv  with  the  C.  P.  Ry  before  assuming  his  present  pi^i- 
tion.  All  convention  visitors  should  avail  them.selves  ol 
an  opportunity  to  enjoy  the  run  along  the  bank  of  the 
beautiful  Ottawa  on  the  Hull  electric  line 
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OTTAWA  CAR  COMPANY. 
A  concern  that  has  brought  no  small  measure  of  fame 
and  fortune  to  Ottawa  and  Ottawans  is  the  Ottawa  Car 
Company.  Its  extensive  works  are  situated  on  Slater 
street,  south  of  the  Ottawa  Electric  Kailway  Company's 
car  sheds  on  Albert  street.  The  company  build  trolley 
cars,  high  grade  waggons,  carriages  and  other  vehicles. 
Its  army  waggons  won  favorable  comment  during  the 
South  African  war  when  they  were  used  as  transports  by 
both  Colonial  troops  and  units  from  the  British  Isles. 
The  concern  was  established  in  1891,  when  it  employed  30 
hands.  Now  it  employs  over  loo  men,  and  its  cars  cover 
the  street  railways  of  Canada  from  St.  John's,  N.B.,  to 


Mr.  a.  E._  Latimer, 

Trainmaster,  Hull  Railway. 

Vancouver,  B.C.  The  weekly  pay  list  is  over  fi,ooo,  and 
100  cars  a  year  are  turned  out. 

Electricity  is  used  in  the  works  as  an  auxiliary  power 
to  operate  the  heating  and  lighting  systems  after  the 
steam  plant  is  shut  down  for  the  day. 

BELL  TEI  EPHOXE  COMFAW. 
In  the  last  convention  number  of  the  Canadian  Electrical 
News,  this  system  was  illustrated  and  described  at  con- 
siderable length.  It  was  modern  in  every  particular  and 
its  equipment  is  extensive  and  elaborate.  The  home  ol 
the  company  is  on  Queen  street,  near  Elgin,  in  the  busi- 
ness centre.  The  block  is  one  of  the  most  imposing  in 
the  Capital,  being  a  three-storey  solid  brick,  with  sand- 
stone trimmings.  All  lines  entering  the  l)uilding  come  in 
in  cables  through  the  basement  from  the  street  under- 
ground system.  These  cables  vary  in  size,  from  those 
containing  50  pairs  of  wires  to  larger  ones  of  200  capac- 
ity. At  present  there  are  about  3,000  miles  of  tele^:ho:ie 
wires  underground  in  the  city  of  Ottawa.  The  local  man- 
ager is  Mr.  J.  E.  McPherson. 


OTTAWA  BRANCH  G.  N.  W.  TELEGRAPH  COMPANY. 
Away  back  in  1847,  when  dots  and  dashes  played  but 
little  part  in  the  business  world,  a  class  of  young  men 


building  its  lines.  The  class  was  under  the  tuition  of  Mr. 
O.  S.  Woods,  the  first  superintendent  of  the  Montreal 
Company,  and  who  may  be  considered  the  father  of  the 
telegraph  in  Canada.  Mr.  Bethune  has  served  in  many 
offices  in  Canada.  He  spent  some  years  of  his  early  lile 
in  the  United  States,  and  in  1885  he  returned  to  the  ser- 
vice of  the  Montreal  Telegraph  Company  as  local  manager 
of  the  Montreal  office.  He  retained  that  position  until 
1893,  vvhen  he  was  sent  to  Ottawa  to  prepare  that  office 
for  the  anticipated  removal  of  the  seat  of  government  to 
Ottawa.  He  took  an  active  share  in  the  erection  of  lines 
throughout  the  Ottawa  valley,  and  he  has  remained  in 
charge  of  the  district  to  the  present  day. 

The  Ottawa  office  of  the  G.N.W.  Compan}'  is  located  in 
a  fine  three-storey  structure  of  Nepean  stone,  faced  with 
cut  Ohio  sandstone,  at  the  northwest  corner  of  Metcalfe 
and  Sparks  streets,  in  tlie  best  liusmess  section  of  tlie 
city. 

The  operating  room,  which  is  about  fifty-three  feet  long, 
is  situated  on  the  third  floor.  It  contains  five  quarter 
tables,  each  holding  four  sets  of  instruments,  with  one 
polar  duplex  and  two  setts  of  repeaters.  There  is  also  a 
range  of  side  tables  with  glass  partitions  dividing  the  dif- 
ferent setts  of  instruments,  .some  of  which  are  especially 
arranged  for  typewriters.  A  prominent  feature  of  this 
room  is  the  main  switch-board  capable  of  accommodating 
fifty  lines  and  furnished  with  electric  lamp  detectors  which 
give  immediate  warning  of  cros.sed  or  grounded  lines,  due 
to  lighting  or  other  causes.  In  rear  of  the  switch-board 
is  a  small  room  containing  the  storage  looal  batteries, 
with  the  dynamo  for  charging  tiieni  and  the  necessary 
switches.  Immediately  above  this  rt  om  is  the  batter-/ 
room  containing  the  storage  batteries  for  working  all  the 
lines  running  out  of  tlie  office.      Of  these  there    are  six 


Mr.  W.  R.  Taylor, 

Secretary-Treasurer,  Huli  Electric  Kailway. 
met  in  M,,nt,c-.,1  l,,  sUidv  telegraphy.      All  hut  one  ol  thai 

nt'.t  u;  W.  Bethune,  the  superintendent  of  the  (ireat 
North  Vye..tern  Telegraph  Company,  is  still  ,n  the  l.usiness 

by  the  G.N.-W.  Co.ni>any  as  headquarters  in  Ottawa  Mr 
Bethune  i.s  one  of  the  oldest  Canadian  telegraphers.  When 
Ksh  ."■'7'  'u^-'  '^^7,  it  was  to  learn  'the  dot  and 
with  the  Montreal  'ielcgraph  Company,  which    was  then 


Mr.  .\.  W.  Hi:Tiir\i:, 
Superiniendent  Ottawa  HraiK'ti  O,  N.  W.  Te'egraph  Company. 

to  Montreal,  six  to  Toronto,  and  also  a  do/en  way  lines 
running  in  different  directions. 

When  Mr.  Bethune  came  to  Ottawa  there  were  onlv  sixtv 
miles  of  telegraph  wire  leading  from  Ottawa.  In  lyoi 
there  are  nearly  3,000  miles  of  the  G.N.W.  wire  alone. 
In  1893  there  was  only  one  sub  office  in  the  district,  now 
there  are  150.  The  staff  in  the  Ottawa  office  numbers  50 
made  up  of  operators,  clerks,  messengers  and  linemen. 

Mr.  Bethune's  district  extends  to  the  Island  of  Mont- 
leal  on  the  east  and  to  Kingston  on  the  west,  to  Desert 
in  the  upper  Gatineau  and  up  the  Ottawa  river  to  Matta- 
wa. 

There  are  many  "old  telegraphers"  in  Ottawa,  through- 
out Canada  and  the  Tfnited  States  who  have  learned  the 
business  under  Mr.  Bethune,  and  they  have  none    but  the 
pleasantest  recollections  of  the  veteran  chief.      Time  has 
dealt  kindly  with  Mr.  Bethune,  and  although  he  has  reach 
cd  a  time  in  his  life  when  most  lucu  retire  from  active 
business,  he  sticks  to  work  and  would  pass  easily  for  a 
man  in  the  fifties.    The  photo  of  Jlr.  BeUiune,  whiih  ap- 
pears in  this  is.suc,  although  taken  .some  vears  ago,  ropre 
sents  the  veteran  as  he  is  to-day— probal)iv  tlic  oldest  Ca 
nadian  telegrapher  in  the  business.      Mr.  Belhunc    was  ; 
.superintendent  when  he  was  twenty-one  years  <> 


C.  P.  K.  I  KLEGRAPH  CtVM  P.\ \ \-. 
Ottawa  has  the  honor  of  being  the  first  place  in  Canada 
where  a  storage  batlery  has  been  installed  for  telegraph 
purposes.  This  plant  was  put  in  operation  liy  the  C.P.K. 
Telcgraj)li  Company,  in  1896,  and  gave  such  general  .satis- 
hiction  that  storage  batteries  liavc  since  hceii  installed  in 
St.  John,  N.B.,  Winnipeg,  Vancouver,  B.C.,  and  else- 
where. 

The  line  was  opened  for  business  in  tlie  fall  of  1896, 
and  the  service  has  been  so  satisfactory  to  the  general 
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inihlic  that  the  business  has  increased  largely  each  vc 
making  additional  wires  necessary.  Many  of  these  wires 
are  worked  duplex  and  quadruple.  There  are  28  wires 
radiating  from  Ottawa.  Three  of  these  are  worked  to 
Montreal  and  Toronto  on  the  quad  system,  hy  which  four 
operators  can  work  on  one  wire  simultaneously.  There 
are  branch  offices  in  Ottawa  at  several  points  besides  ti:e 
main  office  on  the  comer  of  Elgin  and  Sparks  streets. 

THE  EDDY  ESTABLISHMENT. 
Eddy's  matches  and  woodenware  have  made  Hull  fam- 
ous in  thousands  of  households.  The  establishments  are 
situated  on  the  Quebec  side  of  the  Ottawa  river,  at  the 
terminus  of  the  Ottawa  Electric  Kailway  beyond  the 
Chaudiere. 

The  electrical  equipments  of  the  Eddy  establishment  is 
board,  supplied  the  Electrical  Concstruction  Company.,  of 
a  unique  and  interesting  one.  Electrical  energy  is  used 
lor  lighting,  manufacturing  and  welding  purposes,  three 
distinct  plants  being  in  operation.  Part  of  the  fire-fight- 
ing apparatus  is  also  operated  by  the  same  means. 

The  American  generators,  motors  and  other  electrical 
machinery  imported,  were  supplied  and  installed  by 
Aliearn  &  Soper  of  Ottawa.  A  detailed  description  of 
the  electrical  equipment  of  this  establishment  was  ar- 
ranged for  but  lack  of 'space  prevents  it)s  publication. 

J.  R.  BOOTH  S  INDUSTRIES. 

No  visitor  to  the  convention  should  miss  a  view  of  Mr. 
J.  R.  Booth's  large  lumber  mill  and  extensive  yards. 
The  former  and  part  of  the  latter  are  situated  on  Bridge 
street,  at  the  Chaudiere.  Electricity  plays  an  important 
part  in  this  industry.  In  the  power  house  at  the  rear  of 
the  saw  mill,  are  two  150  k.w.  generators,  4,400  volts, 
utilized  for  the  transmission  of  power  to  the  Canada  At- 
lantic Railway  car  chops  four  miles  distant.  This  is 
known  as  the  three-phase  system.  All  the  parts  were  in- 
stalled   by  the    Canadian  General  Electric  Company,  of 


His  WoKSUii',  Mavok  Mokkis,  01  Oi  iwv  \. 

Peterborough.  Situated  at  these  shops  are  three  too 
k.w.  synchronous  motors,  one  at  the  car  shops  and  two 
at  the  machine  shops.  By  this  system  the  lighting  of 
the  shops  is  also  accomplished,  there  ))eing  installed  1,000 
incandescent  and  several  long  burning  arc  lights. 

The  saw  mill  and  adjacent  buildings  at  the  Chaudiere 
are  lighted  from  five  T.  H.  arc  machines.  There  are  140 
arc  lamps  and  600  incandescent  lights.  The  work  shop 
nearby  is  also  run  from  a  25  h.p.  motor,  operated  Irom 


the  mill  plant.  In  the  power  house  are  three  kinds  (>\ 
wheels,  the  New  American,  I/effel  and  Sampson. 

A  factor  in  the  Booth  electrical  system  worthy  of  more 
than  a  pa.ssing  note  is  one  of  the  Thomson  &  Houston 
arc  machines,  which  operates  35  lights.      It  was  installed 


Mk.  G.  F.  .\1.\cdonald.  City  Electrician. 

over  20  vears  ago  bv  ^Ir.  Fred  Thojnsoti,  of  Montreal,  and 
is  to-day  doing  effective  and  useful  work. 

FIRE  PROTECTION  EOLIPMENT 
Ottawa's  electric  fire  alarm  system  is  in  charge  ol  Mr 
George  F.  Macdonald,  who  has  his  office  and  work-shop 
in    the    city  hall.      The  city  is  served  by  lot)  loxes  con- 
nected withthe  central  office  and  fire  stations,  hy  covcu.h1 
wire,  of  which  there  is  60  miles. 

Superintendent  Macdonald  has  kept  step  in  the  march  ol 
jirogress,  and  to-day,  although  the  amount  of  outside  wire 
has  been  increased  1,000  per  cent.,  the  system  is  opcrate<l 
with  75  per  cent,  less  trouble  than  it  was  at  the  I)egin- 
ning. 

Ottawa's  fire  department  is  the  pride  of  the  Capital. 
The  head  of  the  department  is  Chief  Provost,  a  fire  fight- 
er of  18  vears  experience,  who,  previous  to  assuming  con- 
trol in  Ottawa,  was  c<innected  with  the  M.  niioal  bri- 
gade. He  has  two  deputy  chiefs  and  51  men.  There  ari 
in  the  city  nine  well  arranged  attractive  h  oking  stations. 
Tlie  fire  fighting  appliances  include  a  I.afranc  steamer  and 
,1  Waterous  steamer  recently  purchased.  There  arc  also 
two  aerial  trucks,  one  in  active  service,  l>esidcs  nine  hose 
waggons  and  two  Scagrave  hook  and  ladck-r  trucks,  the 
lirsVadopted  in  Canada.  Hlectricily  pl.M  -  in  ■mi  .u  t -im 
part  in  the  operations  of  the  brigade. 


NIGHT  LAMPS. 


For  some  iimc  the  Cana<lian  General  FKcvrK  Ci  nipany 
have  iiad  on  tlie  market  a  night  lamp  which  removes  the 
olijection  to  the  incandescent  lamp  that  il  cann«H  be 
turned  down  or  dimm«l.  •  Hy  a  simj)lc  movitiient  of  the 
milled  screw,  provided  on  this  lamp,  and  shown  in  the 
ccompanying  illustration,  the  candle  jxAvcr  is  changed 
trom  16  to  I.     The  device  is  economical  as  well  as  simple 


C.  G.  F..  Nic.HT  L  \Mr 

since  the  cuvreiil  consumed  is  reduced  w  ith  tlu  v  indU 
power  to  a  negligible  amount.  This  feature  will  apj>cal 
ta  consumers  who  find  it  necessary  to  kiep  lights  burn- 
ing all  night.  The  Canadian  tTciieral  Electric  Company 
advise  us  that  the  lamp  has  been  found  to  be  hitrhlv  sa'- 
isfactorv.  <Hhor  ad\  ;>nia"es  elaiii'od  f  >v  it  are  that  it 
fits  anv  standard  socket  like  an  ordtnarv  lamp,  niav  1e 
moved  from  one  .socket  to  another,  abd  used  with  any  kind 
a  shade  or  rcllccttir,  and  that  one  cket  is  avi»iUb'e 
giving  lights  of  two  different  intensities 
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THE  NERNS  r  LAMP  AT  THE  PAN-AMERiCAN 
EXPOSITION. 

(By  a  Corre>poniJent  )  Mbr". 

Probably  the  most  interesting  of  the  many  features  of 
the  Pan-American  Exj  osition  on  Dedication  Day,  Monday, 
May  20th,  was  tlie  illumination  of  the  central  portion  of 
the  Electricity  Building  by  means  of  Nernst  lamps — the 
first  1^ ublic  exhibition  of  Nernst  lamps  in  America.  When 
these  lamps  were  turned  on  it  was  as  if  daylight  were 
shining  from  the  interior  of  the  dome  of  the  Electricity 
Building,  and  the  arc  lamps  which  up  to  this  time  appear- 
ed to  light  the  building  thoroughly  were  outshone  com- 
pletely by  the  brilliancy  and  numbers  of  tlie  Nernst  lamps. 
The  Nernst  lamp  is  famous  for  its  efficiency,  and  those  in 
charge  of  the  display  at  Buffalo  stated  that  the  lamps  the\ 
were  exliibiting  were  rated  at  1.5  watts  per  candle,  or 
more  than  twice  as  efficient  as  the  ordinary  incandescent 
lamp.  As  is  well  known,  the  glower  in  the  Nernst  lamp 
is  made  of  rare  earths  which  are  non-conductors  until 
heated,  and  consecj^uently  the  glower  will  not  carry  current 
until  its  temperature  is  raised  by  the  application  of  a 
t(/rch  or  similar  apparatus.      A  reterence  to  the  diagram 


iio  ^ir  —  - 
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will  give  an  idea  of  how  this  arrangement  is  carried  out 
at  BuUalo,  and  it  also  shows  a  device  for  controlling  the 
amount  of  current  passing  through  the  gkjwer  anU  the 
consequent  brilliancy  of  the  lamj. . 

G — glower  which  becomes  a  conductor  when  its  temper- 
ature is  raised  sufficiently. 

H — heater  of  German  silver  supported  by  an  asbestos 
plaster  case. 

R — regulator  made  of  iron  wire  enclosed  in  glass  tulie. 
C — coil  for  operating  a  mature  which  controls  switch  in 
heater  circuit. 
S — switch. 

The  lamps  are  operated  on  a  220  volt  circuit  ;  when 
they  art  turned  on  current  flows  through  the  heater  cir- 
cuit and  its  switch,  which  is  closed  by  gravity.  As  soon 
as  the  temperature  of  the  glower  begins  to  rise,  Its  con- 
ductivity increases  and  current  flows  tlirough  it  and  its 
regulator  K,  as  well  as  through  the  coil  C,  which  latter 
is  so  arranged  that  when  the  current  reaches  a  predeter- 
mined amount  it  lifts  the  armature  which  opens  the  switch 
S,  thus  cutting  off  tlie  heater  circuit  and  allowing  the 
current  to  flow  tunu^i.  l.  c  j,i,/\ver  circuit  only.  The 
amount  of  current  in  the  glower  circuit  remains  con.stanl 
under  wide  variations  of  pressure  ;  the  iron  wire  regula 
tor's  resistance  increases  so  rapidly  with  an  increase  ul 
current  that  it  actually  prevents  the  current  from  vary- 
ing except  within  the  narrtjwest  margins. 

The  lamps  are  made  in  various  si/.es,  those  of  high 
candle  power  being  made  up  of  a  numlier  of  glowers  in 
parallel,  each  glower  being  supplied  with  automatic  heat- 
ing and  regulating  devices.  The  ghjwers  apjicared  to  be 
about  an  inch  and  three-quarters  long  and  one-eighth  of 
an  inch  in  dianieicr.  The  Westinghouse  Comininy  occuiiy 
the  central  portion  of  the  I';iectricity  Building,  and  they 
will  use  Nernst  lamps  exclusively  during  the  ICxposition, 
supplied  with  current  from  their  own  jilant.  On  Dedica- 
tion Day  the  Exposition  authorities  courteously  supplied 
them  with  current,  as  their  own  apparatus  was  rot  leady. 
Mr.  A.  .1.  Wurt/.,  of  Lightning  Arrester  fame,  has  develot- 
td  the  lamp  described,  and  he  has  been  assisted  by  Mr. 
Bert  Fleming,  formerly  ol  Ottawa,  who  graciously  de- 
scribed the  workings  of  the  lamp  to  a  party  of  Canadians 
who  visited  the  Exposition  after  the  recent  convention  ol 
the  National  Electric  I,ight  Association, 


The  I,a  I'atrie  Publishing  Company,  Montreal,  Ouc., 
have  recently  installed  a  200  light  dvliamo,  also  switch 
board,  supplied  l)y  the  IClectrical  Construction  Coiniiaiiy  ol 
I/ondon,  Limited.  The  I. a  Palrie  Co:iip;inv  had  shortly 
before  this  installed  another  dynamo,  made  bv  the  same 
company. 

Tin  IClectrical  Cfjnstructioii  Com|)any,  of  T/  iid  n,  I,imii- 
1(1,  have  recently  comi)lete(l  the  following  contiacts: 
Three  dynamos  for  John  Starr,  Son  &  Co.,"  Ihilifax,  .\ 
S.  ;  five  dynamos  for  Rennctt  &  Wright,  Toronto  ;  tlirie 
dynamos  for  Darling  Bros.,  Montreal  ;  100  liglii.  <lvnamo 
for  II.  Shaw,  St.  Catharines  ;  one  5  h.p.  dynamo  lor  Geo. 
A.  Mc(K)wan,  Kingston  ;  one  motor  lor  the  Tliorold  Pul] 
Company  ;  two  motors  for  L.  Allcocks,  S.uilt  Ste  ]\La:  )e 
three  motors  for  Stuart,  Arbuthnot  Machincrv  Company, 
Winnipeg  ;  two  motors  for  the  llh^ctnc  I^cpair  &  Coii- 
trattiiig  Comi)anv,  Montreal. 


THE  SAYER  ELECTRIC  COMPANY. 

Prominent  among  electrical  contractors  and  dealers  in 
apparatus  and  .supplies  is  the  Sayer  Electric  Company, 
situated  at  60  and  62  Victoria  Sciuare,  Montreal,  One. 
This  firm  was  establ  shed  in  1896,  E.  W.  Sayer  being  ap- 
pointed manager.  Mr.  Sayer  is  a  young  man,  25  \ears 
of  age,  who  has  had  a  wide  experience  in  electrical  mat- 
ters, having  been  associated  for  four  years  with  T.  W. 
Ness,  and  sub.sequently  for  two  years  with  the  Montreal 


iVlK.    t^.    VV.  .^AVbK, 
Manager  Sayer  Electric  Company. 

Electric  Company.  The  firm  carries  in  stock  all  the  most 
modern  appliances  known  to  the  trade,  and  make  a  spec- 
ialty of  installing  private  power  plants  for  arc  and  in- 
candescent lighting,  warehouse  teie])hones,  also  doctor's 
and  dentists'  electrical  specialties,  which,  wherever  in- 
stalled and  used,  have  given  satisfaction.  The  firm  has 
lecently  installed  plants  in  a  large  number  of  the  prom- 
inent business  establishments  of  Montreal,  among  them 
being  Jas.  .Shearer  Company,  lumber  merchants  ;  Cana- 
dian Rubber  Company,  Canada  Paint  Coinjjany,  Keiuliardt 
iS;  Company,  brewers  ;  and  the  I<aing  Manufacturing  Com- 
pany, St.  Henri. 


THOMAS  A.  FARRELL. 

Prominent  among  tlu-  \(iuiig  .i.id  favoralilv  known  11. en 
in  the  electrical  business  is  Mr.  'y'lioniHS  A.  I'arrell,  Vvho 
is  loca.ted  at  62  Victoria  Sciuare,  I'vioi-.tnal.  Mr.  l^'arrc'I 
was  associated  with  the  well  known  firm  of  R.  E.  T 
Pringle,  where  his  genial  personality  and  up-to-date  busi- 
ness methods  gained  for  him  general  esteem.  Some  time 
ago  he  decided  to  take  up  business  <m  liis  own  account, 
and  the  .success  which  he  has  ^ince  niel  with  has  {-.ill-- 
justified  the  wisdom  of  this  step.  In  the  short  time  he 
has  been  in  business  he  has  built  n.)  a  large  connection 
having  filled  orders  from  almost  every  part  of  the  coun- 
try. He  has  .several  agencies,  the  largcsl  liein:;  the  soie 
agency  for  the  Electrical  Construcri,.n  Company,  of  Lom- 
don,  Ont.,  with  whom  he  is  doi'i'r  a  i.irge  an.l  increasing 
biisiiie.'^s,  his  territory  cmb'.-x'lng  the  Piovince  of  Quebec 
and  Ontario,  as  far  west  as  Kingsion  and  north  -"iTough 
the  Ottawa  valley.  He  is  also  the  Canadian  r^preseita- 
tive  for  the  Warren  Company,  Chicago,  U.S. 


Mr.  Thos.  A.  Farrell  has  recently  installed  a  m.irble 
-switch-board  in  .Tolin  P.  Black  cSc  Comiianv's  new  I'L.nt 
Montreal,  One. 

As  a  result  of  the  recent  call  lor  lenders  for  the  few 
electric  light  plant  for  the  town  ol  Bleuhciv.i.  Out.,  the 
Electrical  Con.struction  Com])anv,  of  London,  Limited, 
have  secured  the  complete  contract  for  wiring,  both  .'^treet 
and  house,  ,supply  of  switch-board,  1 1  ,,nsiormers,  and  all 
other  sujiplics  needed. 

Messrs.  Babcock  \-  W'ilco.x,  Limited,  who.se  ad\citise- 
ment  appears  in  this  number,  will  be  jjleascd  to  smd  free 
to  any  of  our  sub.scribers  a  cojiy  of  their  valuable  trcati.se 
entieled  "Steam."  The  conii)anv  are  prepared  to  give 
estimates  for  complete  boiler  house  plants. 

The  Montmagny  Light  c1-  Pulp  Company.,  Montmagny, 
1  .y.,  who  are  now  running  their  works  bv  water  jxnver. 
are  installing  a  steam  plant  for  u.se  during  the  dry  sum 
mer  .sea.sons.  It  will  consist  of  a  200  horse  i)ower  Rob.b- 
Armstrong  engine  and  two  100  horse  jiower  IMumford  boil- 
ers, to  be  supplied  by  the  Robb-.A nnstrong  luiirineerini;- 
Company.  " 

Mr    William  S.   .Mdrich,  who  has  Iicen  connected  with 
the  teaching  staff  ,,r  the  Engineering  Department  of  Illin 
01s  Trmversity,  at  Urbana,   III.,  has  decided  to  open  an 
olliee  in    loronto  as  consulting  electrical  engineer.  Mr 
Aldrich  has  a.s.sociated  him.self  with  Mr    Cecil  R.  vSmitli 
A\'  ',,'^^''."  f'"'  ^^vcral  years  been  connected  with  the 

*.ity  luigineer's  Department  in  Toronto  and  who  will  mal,o 
a  specially  of  municipal  eligiiu'cring  work 
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stalled  C.  G.  E.  Series  Alternating  Enclosed  Arc  Syttcir. 
75    light    special    transformer,    and    is  now  engaged  in 
changing  the  old  ones. 

Mr.  W.  Wallace,  A.M.I.C.E.,  M.I.N. A.,  representing 
Messrs.  John  Brown  &  Co.,  I,imited,  Atlas  Steel  Worts. 
Sheffield,  is  at  present  on  a  visit  10  ilie  rnit.;d  Status  and 
Canada  for  the  purpose  of  introdic.ng  in  these  markets 
certain  lines  of  goods  for  which  t.'iere  is  i)e!ie.e(l  to  le  a 
demand.  Mr.  Wallace  was  formerly  a  resident  i  f  Hamil- 
ton, having  been  associated  with  l:ite  Mr.  .1.  II.  LilKy, 
and  also  with  the  development  of  '.he  water  works  ^ys- 
tem  of  that  city,  and  is  conseqtieuily  familiar  with  t^v 
conditions  in  this  country. 

Mr.  J.  G.  Bain,  traveller  for  the  Atlantic  Refining  C<  m- 
pany,  Toronto,  accompanied  by  Mrs.  Bain,  will  sail  from 
Montreal  about  the  middle  of  June  for  the  British  I;lis, 
where  they  will  spend  a  couple  of  months.  Mr.  Bain's 
health  has  of  late  been  somewhat  impaired,  hence  his  de- 
cision to  take  a  well-earned  vacation.  Mrs.  Bain  is  an 
accomplished  vocalist  and  her  Scotch  songs  will  doubtless 
be  appreciated  in  "The  Land  of  the  Heather."  Wc  wish 
them  bon  voyage. 


In  this  number  will  be  found  the  programme 
TheC.E.  A.  of  the  annual  convention  of  the  Association, 
which  will  open  in  Ottawa  on  the  19th  inst.  It 
will  be  seen  that  excellent  provision  has  been  made  for  the 
instruction  and  enjoyment  of  those  who  may  participate. 
In  the  pages  of  this  issue  will  also  be  found  descriptions 
and  numerous  illustrations  of  the  electrical  and  many  other 
features  of  interest  which  the  Capital  has  to  offer  for  the 
pleasure  and  instruction  of  the  stranger  within  her  gates. 
The  citizens  of  Ottawa  are  noted  for  their  open-handed 
hospitality  no  less  than  for  their  business  enterprise,  and 
everybody  who  attends  the  coming  convention  will  receive 
a  cordial  welcome.  If  the  attendance  should  prove  worthy 
of  the  occasion,  as  we  earnestly  hope  it  may,  the  meeting 
at  Ottawa  this  year  should  be  the  most  successful  in  the 
history  of  the  Association. 


We  are  indebted  to  a  correspondent  who 
The  Hernst  j-g^-g^tly  visited  Buffalo  for  the  particulars  and 
diagram  printed  in  this  number  of  the  Nernst 
lamps  that  are  being  used  to  illuminate  the  Electric  Tower 
at  the  Pan-American  Exhibition.  He  speaks  highly  of  the 
illuminating  power  of  these  lamps.  Regarding  their  adapt- 
ability for  commercial  lighting,  under  ordinary  conditions, 
our  correspondent  says:  "There  is  undoubtedly  a  great 
future  in  store  for  the  Nernst  lamp,  particularly  as  applied 
to  the  illumination  of  large  interiors,  such  as  departmental 
stores,  public  halls,  etc.  Its  efficiency  will  make  it  a  boon 
to  both  the  central  station  and  the  consumer,  and  its  beau- 
tiful color— nearly  approaching  daylight— places  it  in  the 
foremost  rank  of  illuminants.  The  question  on  every  elec- 
tric light  man's  lips  at  BufYalo  was,  '  When  will  you  be  in 
a  position  to  supply  us?'  " 


At  the  recent  session  of  the  Dominion 
Meter  Parliament,  an  amendment  was  made  to  the 
Inspection  Electric  Light  Inspection  Act.  It  provides 
that  no  meter,  after  it  has  been  fixed  for  use,  shall  be  veri- 
fied or  tested  by  any  person  excepting  the  Governmciit 
inspector.  In  the  event  of  an  inspected  meter  being  found 
on  re-inspection  to  vary  from  the  standard,  the  user  is  only 
to  be  entitled  to  the  gain  which  has  taken  place  during  the 
three  months  immediately  prior  to  such  re-inspection.  It 
also  provides  that  no  meter  shall  be  stamped  which  is  found 
by  the  inspector  to  register  quantities  varying  from  ;he 
legal  standard  unit  of  electricity  more  than  three  per  cent, 
in  favor  of  either  the  seller  or  consumer.  If  the  meter  is 
found  correct,  the  fee,  fifty  cents,  is  to  be  paid  by  the  con- 
sumer; if  incorrect,  by  the  electric  light  company.  A 
clause  of  the  amendment  further  provides  that  every  perst)n 
except  the  inspector  who  verifies  or  tests  any  meter  after  it 
has  been  fixed  for  use  is  rendered  liable  to  a  penalty  of 
$25  for  every  meter  verified  or  so  tested.  The  Govcrnor- 
General-in-Council  is  given  power  to  establish  regulatio'is 
for  the  testing  of  electric  light  lamps,  or  to  determine  what 
style  of  meter  shall  be  used  to  measure  the  quantity  of 
electric  energy  supplied.  The  Gas  Inspection  Act  was 
amended  in  like  manner. 


PERSONAL. 

Mr.  E.  F.  Valiquet  of  Marlbank,  Ont.,  has  recently  been 
appointed  ea,stcrn  rcin-esentative  for  the  Dodoc  Manufac- 
turing Company,  Toronto,  with  headquarters  in  Montreal. 

Mr.  K.  F.  Morkill,  formerly  of  Sherbrookc,  has  been  iip- 
j>ointed  superintendent  of  the  St.  John's  Street  Railway 
System  at  St.  John's,  Newfoundland,  which  svsi.cni  is 
owned  by  Mr.  R.  G.  Reid.     Mr.  Morkill  has  recently  in- 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

About  350  persons  were  in  attendance  at  the  twenty- 
fourth  convention  of  the  National  Electric  Light  Associa- 
tion, which  opened  in  Niagara  Falls,  N.Y.,  on  May  21st. 
The  business  proceedings  were  of  an  interesting  character, 
but  there  were  very  few  exhibits  of  electrical  apparatus,  due 
to  the  close  proximity  of  the  Pan-American  Exposition. 

Following  the  address  of  President  Gaboon,  a  paper  was 
read  by  C.  W.  Rice  of  New  York,  on  "  The  Transmission 
of  Current  at  High  Potential  in  New  York  City, "  in  the 
discussion  of  which  a  prominent  part  was  taken  by  Fred- 
eric Nichols  of  Toronto.  An  interesting  paper  on  "  The 
Practical  Side  of  the  Incandescent  Lamp'  was  read  by  Mr. 
F.  W.  Willcox,  of  the  General  Electric  Company.  It  con- 
tained many  suggestions  of  value  to  central  station  man- 
agers. A  feature  of  the  paper  was  that  Mr.  Willcox  advo- 
cated free  lamp  renewals  as  the  key  to  the  incandescent- 
lighting  system,  and  asserted  that  the  lamps  should  be  peri- 
odically replaced  at  regular  intervals.  L.  R.  Wallace,  of 
Woburn,  Alass.,  submitted  a  paper  on  "  The  Foresee  Sys- 
tem of  Charging,  '  the  discussion  on  which  was  opened  by 
Edward  Slade  of  Quebec.  A  number  of  other  valuable 
technical  papers  were  presented  and  discussed. 

In  the  absence  of  Dr.  Louis  Bell,  James  1.  Ayer  read 
the  report  of  the  committee  on  the  standard  candle  power 
of  incandescent  lamps..  It  was  stated  that  owing  to  changes 
in  the  shape  of  filaments,  it  was  found  advisable  to  take  no 
further  steps  this  year  towards  the  standardization  of  lamps. 
The  numerous  changes  were  referred  to  in  the  report, 
which  was  referred  to  the  executive  committee,  with  power 
to  act. 

An  interesting  report  was  presented  by  the  committee 
appointed  to  investigate  the  photometric  value  of  arc  lamps. 
The  report  stated  what  had  been  accomplished  during  the 
year,  and  dealt  chielly  with  the  life  and  efficiency  of  com- 
mercial brands  of  enclosed  arc  lamps.  Five  well-known 
brands  of  carbons  were  tested,  three  of  these  being  of 
American  and  two  of  European  manufacture.  It  was  shown 
that  four  of  the  five  brands  gave  approximately  the  same 
iuminous  intensity  after  seventy-five  hours'  burning.  Mid 
that  nearly  all  the  carbons  showed  a  better  performance 
after  burning  for  several  hours  than  at  first. 

The  election  of  olticers  resulted  in  bringing  distinction 
to  a  Canadian  central  station  manager,  Charles  B.  Hunt,  of 
London,  Out.,  being  chosen  as  second  vice-president  of  A\z 
association.  Honor  was  likewise  done  to  another  Cana- 
dian, in  the  preson  of  Frederic  Nichols,  vice-president  and 
managing  director  of  the  Canadian  General  Electric  Co.n- 
pany,  upon  whom  was  conferred  an  honorary  membership. 
Mr.  Nichols  is  a  past  president  of  the  association,  and  dur- 
ing his  term  of  office  gave  the  best  of  attention  to  the 
business  of  the  association.  It  is  undcrstex>d  that  this  1.- 
the  second  instance  only  in  which  an  honorary  member- 
ship has  been  given  by  the  association,  and  it  will  doubti?ss 
be  a  source  of  congratulation  that  this  distinction  has  fallen 
to  Mr.  Nichols,  by  whom  it  is  well  deserved. 

The  Canadians  present  at  the  convention  include  J: 
Frederic  Nichols,  manager  Canadian  General  Electric  Com- 
pany, Toronto;  R.  B.  Hamilton  and  G.  A.  Powell.  Packard 
Electric  Conipanv.  St.  Catharines;  C.  B.  Hunt,  London 
Electric  Company;  R.  S.  Kelsch,  L.ichinc  Rapids  Hydrauhc 
and  Land  Company,  Montreal:  Edward  Sladc.  jacqucs  Car- 
tier  Water  Power  Company,  Quebec;  E.  D.  McCormick 
and  H.  G.  Nichols,  Canadian  General  Electric  Company, 
Toronto;  John  Murphv,  Ottawa  Electric  Company,  C>t- 
tawa;  George  H.  Olney.  2nd.  Eugene  F.  Philips  Electric 
Company,  Montreal;  E.  F.  Seixas.  Niagara.  St.  Catharines 
and  Toronto  Railway  Company. 
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THE  EXPANSION  OF  STEAM.  * 

One  of  the  most  interesting  problems  connccled  with  the 
stiidv  of  the  steam  engine  is  that  of  the  laws  governing 
the  expansion  of  steam  and  their  results  as  affecting  the 
economy  and  efficiency  of  the  modern  steam  engine. 

Almost  the  first  application  of  steam  as  a  mctive  pow- 
er was  in  the  pumping  of  water  from  mines.  The  en- 
ginas  used  for  this  purpose  consisted  of  a  vertical  cylinder 
fitted  with  an  air  tight  piston,  and  having  its  upper  end 
open  to  the  atmosphere.  The  piston  was  connected  to 
one  end  of  a  walking  beam,  to  the  other  end  of  which 
was  attached  the  rods  connecting  it  to  the  pump  at  the 
bottom  of  the  mine,  the  weight  of  the  plunger  and  con- 
iiections  being  sufficient,  when  not  in  use,  to  draw  the 
piston  to  the  top  of  the  cylinder.  Steam  was  admitted 
below  the  piston  at  very  little  al)ove  atmospheric  pres- 
sure, just  sufficient  to  expel  the  air.  AVhen  this  was  done 
and  tlie  cvlinder  filled  with  steam,  the  admission  valve 
was  closed  and  a  jet  of  cold  water  was  sprayed  into  the 
cylinder,  condensing  the  steam  and  forming  a  vacuum  fce- 
fow  the  piston,  when  the  pres.sure  of  the  atmosphere  on 
the  upper  side  of  the  piston  forced  it  down,  raiding  the 
other  end  of  the  beam,  and  the  plunger  of  the  pump  with 
it,  thus  lifting  the  water.  When  the  piston  had  descend- 
ed as  far  as  it  would  go,  steam  was  again  admitted  to 
Jie  cylinder,  destroying  the  vacuum,  when  the  weight  o. 
the  plunger  and  connections  raised  the  piston  to  the  top 
of  the  cvlinder  again,  ready  to  repeat  the  operation. 

As  vou  will  see,  the  pressure  of  the  steam  played  a  very 
unimportant  part  in  this  engine,  being  only  used  to  count- 
eract the  atmospheric  pressure.  It  was  found  that  the 
'  loss  of  time  and  heat  required  in  the  alternate  heating  and 
cooling  of  the  cylinder  walls  made  this  a  slow  and  ex- 
pensive method,  and  this  suggested  the  use  of  a  separate 
vessel  for  condensing  the  steam,  which  was  called  a  con- 
denser. Gradually,  too,  the  pressure  of  the  steam  was 
increased  and  taken  advantage  of  to  assist  the  atmospher- 
ic I  ressure  ;  but  for  a  long  time  the  highest  pressure  used 
(vas  about  6  or  7  pounds  per  square  inch  above  ti  e  atmos- 
phere. 

As  the  phenomenon  of  heat  and  the  laws  governing  the 
expansion  of  steam  became  better  understood,  the  advant- 
ages of  using  still  higher  pressures  and  using  the  steam 
expansively  became  apparent,  until  to-day  we  have  en- 
gines using  steam  of  300  pounds  pressure,  and  expanding 
it  to  15  or  20  times  its  original  volume. 

To  illustrate  the  expansion  power  of  steam  I  cannot  do 
T>etter  than  to  quote  from  D.  K.  Clarke's  excellent  work 
on  the  steam  engine. 

"Let  us  assume  a  tall  vertical  cvlinder,  open  at,  the 
upper  end  into  which  a  piston  is  inserted  with  a  quantitv 
of  water  at  the  bottom  and  a  fire  applied  1  elow  to  con- 
vert the  water  into  steam.  In  this  case,  the  boiler  and 
engine  are  represented  by  one  vessel  in  which  the  piston 
and  the  water  are  brought  into  direct  contact,  and  inter- 
vening pipes  and  passages  for  the  steam  are  dispensed 
with.  I,et  the  cylinder  have  a  diameter  of  about  13  1-2 
inches,  making  one  square  foot  of  sectional  area.  In  the 
bottom  of  this  cylinder  we  will  put  one  pound  of  water, 
equal  to  a  little  less  than  one-fifth  of  an  inch  in  dejth, 
on  which  the  piston  rests.  Let  a  fire  be  lit  underneath 
the  cylinder  to  heat  the  water  and  convert  it  into  steam. 
>4incc  the  upper  end  of  the  cylinder  is  open  to  the  atmo- 
.«phcre,  atmospheric  ]Dressurc,  equal  to  14.7  11  s.  per  scpiare 
inch,  acts  upon  the  piston,  amounting  to  2,116.4  ]  ounds 
on  the  square  foot  of  surface  of  the  piston.  The  temper- 
ature of  the  water  under  atmospheric  pressure  will  be 
raised  to  212  degrees  Fah.  before  any  steam  is  generated, 
and  if  the  heat  of  the  fire  be  continued  the  temperature 
will  remain  stationarv  at  212  degrees,  but  steam  will  be 
formed  and  disengaged  under  the  piston.  To  simplify 
our  illustration,  we  will  assume  that  the  jiiston  is  with- 
out weight  and  frictionlcss.  As  stcain  is  formed,  the 
piston  will  be  raised  with  its  atmospheric  load  of  2,116.4 
pounds  thr<iugh  consecutive  stages  until  it  reaches  an  ele- 
vation of  26.36  feet  from  the  bottom  of  the  cvlinder,  when 
the  whole  of  the  pound  of  water  will  have  1  een  evaporat- 
ed, having  had  a  constant  elasticity  of  14.7  poimds  per 
square  inch  and  a  temperature  of  212  degrees  Fah.  ;  that 
is  to  say,  tlie  pound  of  water  is  evaporated  into  saturat- 
ed steam  of  atnios])lieric  pressure  and  occu]>ies  a  volume 
of  26.36  cubic  feet  for  the  sectional  area  of  the  piston, 
being  one  square  foot,  and  the  height  to  which  it  is  raised 
6eing  26.36  feet,  the  capacitv  or  volume  of  the  steam 
equals  1x26.36  equals  26.36  ctibic  feet.  The  work  done  by 
the  steam  on  tlie  piston  consists  in  having  lifted  a  weight 
of  21 16.4  pounds  through  a  height  of  26.36,  which  express- 
ed in  foot  pounds  is  21 16.4x26.36  equal  55.7R8  foot 
pounds." 

Such  an  experiment  as  the  one  described  affords  a  vivid 

•Paper  by  Mr.  O.  P.  St.  John,  read  before  Toronto  No.  r,  Canadian  Associaticn 
Stationary  Engineers 


conception  of  tlie  expansiveness  and  force  of  water  wlien 
converted  into  steam.  A  stratum  of  water  scarcely  one- 
fifth  of  an  inch  in  thickness  lies  at  the  Ijottom  of  a 
cylinder  13  1-2  inches  in  diameter.  This  thin  disc  o,'  water 
is  converted  by  the  application  of  heat  into  a  column  of 
atmospheric  steam  of  1,642  times  its  volume,  and  the 
work  that  has  been  done  in  converting  the  water  into 
steam  is  equal  to  the  lifting  of  27  tons  (  2000  pounds 
each)  and  1788  one  foot  high.  As  the  heat  unit  is  equi- 
valent to  772  foot  pounds,  the  value  of  this  performance 
expressed  in  heat  un  ts  converted  into  work  is  :  — 

55-788 

 =  •72. -i  units  of  heat. 

112''' 

In  the  foregoing  illustration  we  have  assumed  that  the 
piston  was  without  weight  and  frictionless.  Let  us  now 
assume  that  it  (the  piston)  has  a  weight  equal  to  15 
pounds  per  square  inch,  or  2,160  pounds.  This  added  to 
the  atmospheric  pressure  would  bring  tl;e  ti.tal  load  on 
the  piston  to  30  j.  ounds  per  square  inch,  or  two  atmo- 
spheres, equal  to  4,320  pounds.  We  will  again  place  one 
pound  of  water  in  the  bottom  of  the  cylinder  on  which 
the  piston  rests,  and  lighting  a  fire  under  it  we  will  find 
that  the  temperature  of  the  water  will  rise  to  250.4  de- 
grees Fah.  before  any  steam  is  generated.  If  the  heat  of 
the  fire  be  continued,  the  temperature  will  remain  station- 
ary at  that  point,  but  steam  will  be  formed  and  disen- 
gaged under  the  piston  as  before.  The  piston,  with  its 
total  load  of  4,320  pounds,  will  be  raised  through  success- 
ive stages  until  it  reaches  an  elevation  of  13.46  feet  above 
tlic  bottom  of  the  cylinder,  when  the  whole  of  the  pound 
of  water  will  have  been  evaporated  into  steam  having  a 
constant  elasticity  of  30  pounds  (  gross  i  ]  er  square 
inch. 

The  external  work  done  will  in  this  case  have  been  4,- 
320  pounds  raised  to  a  height  of  13.46  feet,  or  58.147 
foot  pounds,  as  against  55.7S8  foot  pounds  in  the  first  ex- 
ample. Dividing  58. 147  foot  pounds  by  772,  the  mechani- 
cal equivalent  of  one  heat  unit,  we  have  75.3  heat  units, 
converted  into  work  as  against  72.3  H.U.  in  the  first  il- 
lustration. The  water  will  have  expanded  into  Sv}  times 
its  original  volume  against  1,642  times  under  one  atmo- 
sphere of  pressure.  To  make  this  more  clear  I  will  imt 
it  in  the  form  of  a  table  :  — 

Experiment     g™-     Volun^e.     ^^'Tste^ri""'     Grcss  Work.       H.  U^E.ui 
lb?,  per  sq.  in. 

1  14.7      -6.36  <f'4^  788  7?.i 

2  30         1J.46  Si  58.147  7S^ 

From  this  statement  it  will  be  seen  tliat  the  \oli;mes 
occupied  by  the  steam  generated  under  increasing  pressures 
are  reduced  nearly  in  the  inverse  ratio  of  the  |nessuies, 
but  not  quite  so  fast,  so  that  as  a  result  the  products  of 
the  pressures  by  the  volumes,  or  the  gross  work  done  by 
the  steam,  is'  .slightly  increased  with  the  increase  oli  (pres- 
sure, and  of  course  the  quantity  of  heat  converted  into 
work,  the  gross  work  done  against  two  atmospheres  be- 
ing 4  per  cent,  more  than  that  against  one.  The  total 
heat  expended  in  generating  one  pound  of  .steam  is  also 
increased  with  the  pressure,  the  heat  units  re(|uired  (  as- 
suming the  water  to  be  supplied  at  212  degrees  Fah.)  to 
convert  one  pound  of  water  into  steam  at  atm<:si'heric 
pressure  being  965,2,  and  at  two  atmo.spheres  ( 30  ];ounds 
equals  976.9. 

Having  thus  illustrated  the  expansion  force  of  water 
when  converted  into  steam,  let  us  brieflv  consider  h(  w  it 
affects  the  efficiency  of  the  steam  engine.  For  this  1  ur- 
po.se  we  will  assume  a  steam  cylinder  13  1-2  inches  dia- 
meter and  having  a  stroke  of  4  feet  ;  a  13  1-2  cylinder 
would  have  an  area  of  f  approximatelv )  T  square  foot, 
and    the    cylinder    would  have  a  volume  of  4  cubic  feet. 

For  the  sake  of  simplifying  our  illustration,  we  wi'' 
neglect  clearance,  cylinder  condensation,  etc.  We  will 
assume  that  steam  is  admitted  to  this  cylinder  at  a  jircs- 
sure  of  TOO  pounds.  The  pressure  on  the  piston  would 
then  lie  144x100  equals  14,400  pounds.  Let  the  steam  1e 
admitted  for  the  full  length  of  the  stroke,  wc  would  have 
14,400  pounds  moved  a  distance  of  4  feet,  cr  57,^^00  foot 
pounds  on  an  expenditure  of  4  cubic  feet  of  steam. 

Let  us  next  take  a  cylinder  of  27  inches  diameter,  or  4 
.square  feet  area  of  piston.  This  cylinder  would  also  have 
a  stroke  of  4  feet,  or  a  cubic  capacity  of  16  cubic  fc  • 
Let  steam  be  admitted  to  this  cvlinder  aLso  at  ioo  pounds 
pressure  per  square  inch.  But  when  the  piston  has  mov- 
ed a  distance  of  i  foot  from  the  beginning  of  its  stroke 
we  will  clo.se  the  admission  valve,  thus  i)reveni  iui;-  iUiv 
more  steam  from  entering  the  cvlinder.  We  have  now 
admitted  4  cubic  feet  of  steam,  the  same  as  in  tlie  first 
example  ;  and  the  pressure  on  the  piston  being  576  inches 
xToo  or  57,600  pounds,  and  the  piston  having"  inoved  a 
distance  of  i  foot,  the  work  done  is  57,600  f<  ot  pounds, 
or  exactly  the  same  as  in  the  smaller  cvl  nder.  But  we 
still  have  4  cubic  feet  of  steam  at  its  original  pressure  of 
100  pounds  per  square  inch  impri.soned  behind  the  piston. 
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and  as  the  piston  still  has  three  feet  of  its  stroke  to  com- 
plete, it  will,  if  the  resistance  be  not  too  great,  ccjntinue 
to  move,  impelled  by  the  pressure  of  the  steam  behind  it. 
When  it  has  moved  another  foot,  or  two  feet  in  all,  the 
volume  of  steam  will  have  increased  to  8  cubic  feet  ;  but 
as  the  admission  valve  was  closed  at  the  end  of  the  first 
foot  of  its  stroke,  and  no  more  steam  has  entered  the 
cylinder  after  that,  the  pressure  will  he  reduced. 

The  investigations  of  Boyle  &  Marriotte  into  the  laws 
governing  the  expansion  of  the  gases  show  that,  jiractic- 
iilly  speaking,  the  pressure  decreases  in  an  inverse  ratio 
•as  the  volume  increases  ;  so  that  while  we  have  twice  the 
'volume  in  this  case,  we  would  have  at  the  end  of  the  sec- 
ond foot  just  one-half  the  pressure,  or  50  pounds  per  square 
inch  impelling  the  piston  forward.  At  the  end  of  the 
'third  foot  of  its  stroke,  the  vohime  would  have  increased 
three  times,  or  to  12  cubic  feet,  while  the  pressure  would 
have  decreased  to  one-third  the  original  pressure,  or  33  1-3 
:;pounds  ;  and  at  the  end  of  the  4th  or  last  foot  of  its 
^stroke  the  volume  of  steam  would  be  four  times  its  orig- 
inal volume,  or  16  cubic  feet  while  the  iiressure  would 
have  fallen  to  25  pounds  per  square  inch,  or  1-4  the  initial 
pressure,  when  the  exhaust  valve  would  open  and  the 
steam  be  allowed  to  escape.  If  we  calculate  the  average 
pressure  on  the  piston  during  its  whole  stroke,  we  will  ' 
find  that  it  amounts  to  59.6  pounds  per  square  inch.  This 
is  called  the  Mean  Effective  Pressure.  Multiplving  the 
area  of  the  piston,  576  scjuare  inches,  bv  this  pressure,  we' 
find  that  it  amounts  to  34,329.6  pounds  moved  a  distance 
of  4  feet,  or  737318.4  foot  pounds.  Thus  the  work  done 
hy  4  cubic  feet  of  steam  in  the  first  cylinder  without  ex- 
pansion was  57,600  foot  pounds  ;  while  the  work  done  by 
the  same  quantity  of  steam  in  the  second  cylinder,  witli 
expansions  (or  cutting  off  at  1-4  stroke,  as  it  is  called) 
amounted  to  137318.4  foot  pounds. 

I  have  already  shown  you  thar  the  work  done  by  the  steam  in  the 
second  or  larger  cylinder  up  to  the  point  of  cut  ofF  was  exactly  the  same 
as  that  done  in  the  smaller  cylinder  carrying  the  steam  the  full  length 
of  its  stroke,  viz.,  57,600  foot  pounds.  If  we  subtract  this  from  the 
total  work  done  in  the  larger  cylinder,  we  will  find  that  the  wcik  done 
by  expansion  equals  137318.4-  57600  =  70718.4  foot  pounds,  or  a  little 
more  than  138  per  cent,  of  the  work  done  previous  to  expansion  ;  or 
for  every  100  pounds  of  work  done  previous  to  expansion  138  pounds 
of  useful  work  is  done  after  steam  is  cut  ofT  when  cutting  off  at  one- 
■quarter  stroke.  If  we  divide  the  work  done  after  cut  off,  or  by  expan- 
sion, by  the  work  done  previous  to  expansion,  we  have  79718.4-^57600 
=  1.3863,  and  this  will  be  found  to  be  the  hyperbolic  log  of  4,  which 
■was  the  number  of  expansions.  As  this  ratio  is  the  same  with  all 
other  pressures  as  well  as  with  100  pounds,  it  is  only  necessary,  when 
wishing  to  find  the  Mean  Effective  Pressure,  to  divide  the  initial  pres- 
sure by  the  number  of  expansions  and  multiply  the  quotient  thus  found 
by  the  hyperbolic  log,  increased  by  I.  Let  me  try  to  explain  this  more 
clearly.  In  the  example  just  given  we  found  that  the  work  done  pre- 
vious to  expansion  being  taken  as  I,  the  work  done  after  expansion 
(with  four  expansions)  was  1.3863,  which,  as  I  stated,  is  the  hyperbolic 
log.  of  4.  Adding  the  work  done  before  cut  off  to  the  work  done  by 
expansion,  we  have  i -I- 1.3863  =  2.3863.  Dividing  100  pounds,  the 
initial  pressure,  by  the  number  of  expansions  4,  we  have  'r  =  25  pounds, 
and  this  multiplied  by  2.3863  gives  us  59.6,  which  is  the  M.  E.  P.  of 
iOC  pounds  cut  off  at  one-quarter  stroke. 

Another  example  :  What  would  be  the  mean  effective  pressure  in  a 
cylinder  the  initial  pressure  being  75  pounds  "and  the  steam  being  cut 
off  at  one-quarter  stroke.  V  >^  ('  +  1-3863  =  44.74+  =  M.  E.  P.  This 
is  the  easiest  and  most  accurate  method  of  finding  the  M.  E.  P.,  the 
only  drawback  being  that  one  '  cannot  always  have  a  table  of  hyper- 
bolic log.  handy. 

In  the  illustration  which  I  have  given  we  found  that  using  an  initial 
•pressure  of  100  pounds  per  square  inch,  and  cutting  off  the  steam  at 
one-quarter  stroke,  we  had  a  terminal  piessure  of  25  pounds.  The 
question  naturally  suggests  itself,  is  not  this  25  pounds  per  square  inch 
still  capable  of  doing  useful  work,  and  if  so,  why  not  cut  the  steam  off 
at  a  still  earlier  period  and  thus  utilize  the  remaining  pressure  at  the 
termination  of  the  stroke  ?  It  is  quite  true  that  the  terminal  pressure 
of  25  pounds  is  capable  of  still  doing  more  work,  and  the  steam  could 
be  cut  off  at  one-fifth  stroke  and  have  a  terminal  pressure  of  20  pounds 
( 100  +  5  =  20),  or  at  one-sixth  stroke  and  have  a  terminal  pressure  of 
167^  pounds.,  or  at  stroke,  and  have  a  terminal  pressure  of  12^ 
pounds.  But  here  the  question  of  cylinder  condensation  comes 
in.  The  difference  of  temperature  between  the  steam  entering  and 
ieaving  the  cylinder,  where  a  great  number  of  expansions  are  made,  is 
o  great  that  the  loss  of  heat  in  reheating  the  cylinder  walls  more  than 
■counterbalances  the  benefit  obtained.  It  has  been  found  in  practice 
that  there  is  no  benefit  obtained  by  expanding  the  steam  more  than  6 
times  in  a  single  cylinder.  Where  a  high  pressure  and  a  greater  num- 
'  ber  of  expansions  are  desired,  the  use  for  a  second,  a  third,  and  a 
vfourth  cylinder  is  the  only  economical  way  of  accomplishing  this  end, 
as  in  the  case  of  the  compound  triple  expansion  and  quadruple  expan- 
sion engines  ;  the  steam  leaving  the  first  or  high  pressure  cylinder  at 
a  high  terminal  pressure,  and  being  expanded  in  the  succeeding  cylin- 
ders down  to  the  desired  point,  in  which  case  the  variation  in  tempera- 
:ture  between  the  initial  and  terminal  pressures  is  distributed  between 
the  2,  3,  or  4  cylinders  used,  and  consequently  is  not  so  great  in  any 
one. 

I  have  already  shown  you  that  the  work  done  by  expansion,  as  com- 
pared with  the  work  done  previous  to  expansion,  is  represented  by  the 
hyperbolic  logarithm  of  the  number  of  expansions.  I  will  endeavor  to 
explain  as  simply  as  possible  the  meaning  of  the  term  "hyperbolic  log" 
and  how  it  may  be  used  in  calculating  the  Mean  Effective  Pressure  on 
the  piston.  This  can  best  be  done  by  a  card  (fig.  i),  in  which  the  line 
A  B  represents  the  atmospheric  line  and  also  the  stroke  of  the  piston, 
and  the  vertical  lines  AC,  b  D,  b' d,  b-  d'  and  B  d-  the  piessure  on 
the  piston,  steam  being  admitted  to  the  cylinder.  The  line  CD  repre- 
sents the  admission  line  at  D,  the  admission  valve  is  closed,  and  as  the 
piston  advances  the  volume  of  steam  in  the  cylinder  increases  and  the 


pressure  decreases  until  when  b  is  reached  the  volume  is  increased  to 
twice  its  original  size  and  the  pressure  has  decreased  to  one-half,  repre- 
sented by  the  vertical  line  b' d.  If  we  now  draw  the  line  c  d  parallel 
to  A  b'  we  will  find  that  the  area  of  the  figure  contained  within  the 
lines  A  b^  d  and  c  is  the  same  as  the  area  of  the  figure  contained  be- 
tween the  lines  A  b  D  C  representing  the  vclume  of  steam  before  cut 
off.  When  the  piston  has  advanced  to  three-quarters  of  its  stroke  b', 
the  volume  will  have  increased  to  three  times  and  the  pressure  will  have 
fallen  to  one-third  the  initial  pressure,  and  will  be  represented  by  the 
vertical  line  b-  d^    Again,  we  find  that  the  area  contained  by  the 
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lines  A  b^  d^  c'  is  the  same  as  the  area  of  the  figure  A  b  D  C, 
representing  the  work  done  before  cut  off.  When  the  piston  has 
reached  the  end  of  the  stroke  the  volume  of  steam  wili  have  increased 
4  times  and  the  pressure  will  have  fallen  to  one-fourth  the  original 
pressure,  represented  by  B  d'.  Connecting  b-  c-  by  a  horizontal  line 
parallel  to  A  B,  we  find  the  area  of  the  parallelogram  A  B  d;  c-  still 
equal  to  the  area  occupied  by  the  steam  previous  to  cut-off.  The 
pressure  at  any  intermediate  point  between  the  point  of  cut-off  and  end 
of  stroke  can  be  determined  in  the  same  manner. 

If  we  now  join  the  points  D  d  d'  and  d-  by  a  curved  line  cutting  all 
these  points,  we  have  what  is  usually  called  the  expansion  line  or  curve. 
Trie  figure  contained  between  this  curved  line  and  the  lines  B  d  D  is 
called  a  Hyperbola.  If  we  carefully  measure  the  area  of  this 
hyperbola,  we  will  find  that  it  is  1.3863  times  the  area  of  the 
parallellogram  A  b  ^D  C,  and  consequently  the  work  done  by  ex- 
pansion is  1.3S63  times  the  work  done  previous  to  cut-off.  As  this 
proportion  is  the  same  in  all  case?  when  steam  is  cut  off  at  one-quarter 
stroke,  no  matter  what  the  initial  pressure  may  be,  we  can  use  it  in  all 
cases  And  this  proportion  is  called  the  Hyperbolic  Log.  of  the  num- 
ber of  fexpansions  The  hyperbolic  logarithms  of  numbers  are  computed 
by  multiplying  the  common  logarithm  by  the  constant  multiplier 
2.3025S5.  In  the  same  manner  as  I  have  described  it  will  be  found 
that  cutting  off  at  one-fifth  stroke,  or  w  ith  five  expansions,  the  h)'per- 
bolic  log  is  1.6094  equal  the  liyperlx)lic  log.  of  5,  etc. 

It  must  be  remembered  that  in  the  illustration  which  I  have  given 
the  expansion  curve  is  the  theoretical  curve.  In  actual  practice  it  is 
almost  impossible  to  obtain  such  a  curve  owing  to  the  variation  in  tem- 
perature at  the  different  points  of  the  stroke,  cylinder  condensation  and 
other  causes. 

The  use  of  hyperbolic  logs,  affords  one  of  the  simplest  and  easiest 
methods  of  determining  the  Mean  Effective  Pressure  on  the  piston  of 
an  engine.  In  using  this  method  it  is  necessary  to  first  find  the  number 
of  expansions  ;  this  is  done  by  dividing  the  length  of  the  stroke  by  the 
distance  travelled  by  the  piston  before  cut-off.  Dividing  the  initial 
pressure  by  number  of  expansions  will  give  the  terminal  pressure,  and 
this  multiplied  by  the  hyperbolic  log.  increased  by  I  will  give  .M.E.  P. 

Example  :  What  would  be  the  Mean  Effective  Pressure  on  t.ie  piston 
of  an  engine,  initial  pressure  being  80  pounds  gauge,  pressure  cut  off  at 
one-quarter  stroke  ?  Cutting  off  at  one-quarter  stroke  would  give  four 
expansions,  and  So  pounds  (initial  pressure)  divided  by  4  equal  20 
pounds  as  the  terminal  pressure.  The  hyperbolic  Ic^.  of  4  equals  1.3863 
which  represents  the  work  done  by  expansion,  and  this  increased  by  1 
(the  work  done  previous  to  cut-off)  equals  2.3^63  ;  multiplying  the 
terminal  pressure,  20  pounds,  by  2.3S63  equals  47.726,  which  would 
be  the  Mean  Effective  Pressure  required. 

In  calculating  the  M.E. P.  of  a  compound  or  triple  expansion  engine 
it  is  only  necessary  to  reduce  the  H.P.  and  intermediate  cylinder  to 
terms  of  the  L  P.  cylinder  and  proceed  as  if  the  total  expansion  took 
place  in  one  cylinder. 


ONTARIO  ASSOCIATION  STATIONARY  ENGINEERS 

The  yearly  meeting  of  the  Ontario  Association  ol  Sta- 
tionary Engineers  was  held  in  Berlin  on  May  "th.  opening 
at  11.30  a.m.  -A  letter  of  regret  was  read  from  the  presi- 
dent. O.  P.  St.  John.  Reading  of  minutes,  reports  of 
ofticer.s  and  last  year's  committees,  and  appointment  of  .lew 
committees  was  accomplished  before  lunch.  The  report  of 
the  registrar,  J.  G.  Bain,  showed  over  i.ooo  names  on  the 
books.  Upon  re-opcning  at  2  p.m..  the  report  of  the  Coni- 
liiittee  on  the  Good  of  the  Order  was  received  and  fully 
discussed  and  finally  passed.  Their  recommendations  were 
principally  along  the  lines  of  strengthening  the  means  to 
secure  prompt  renewals  of  certificates  each  year.  The 
Legislation  Committee  reported  in  full  the  work  done  lor 
license  law  during  the  last  session  of  the  Ontario  Legis- 
lature, stating  to  the  members  that  an  amendment  to  the 
Factories'  Act  had  been  passed  making  it  compulsv^ry  that 
all  boilers  coming  under  the  Act  be  inspected  at  least  ^  ^ 
a  year,  and  recommending  the  appointment  of  t  comn- 
for  the  purpose  of  waiting  upon  the  Government  concci  r - 
ing  the  kind  of  inspection  to  be  made,  and  to  assist  in  any 
legitimate  way  in  carrying  out  the  law. 

The  election  of  the  lour  members  on  the  Board  resulted 
in  the  re-election  of  Thomas  Elliott  of  Hamilton,  and  A. 
Ames  of  Brantford.  The  new  members  wore  Charles 
Moseley  of  Toronto,  and  George  Fowler  of  Toronto.  The 
clectioii  of  oflioers  resulted  as  follows:  President.  Thomas 
Elliott.  Hamilton:  vice-president,  F.  \V.  Donaldson.  To- 
ronto; registrar,  J.  G.  Bain,  113  Yorkville  aventie.  Toronto: 
treasurer.  .\.  M.  Wickens.  Toronto. 
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INSTALLATION  OF  VICTOR  TURBINES. 

The  McCloud  River  Electrical  Company,  of  San  Fran- 
cisco, Cal.,  are  now  installing  four  units  of  Victor  tur- 
Ijines,  with  cylinder  gate,  mounted  on  hori/.ontal  shafts  ; 
each  unit  to  develop  790  h.p.  under  3b  feet  working  iiead 
of  water,  and  running  at  270  revolutions  per  minute. 
Kach  unit  consists  of  two  30  inch  Victor  turbines  mounted 


run  in  water  and  where  they  are  continually  causing  trou- 
ble. The  patents  on  this  style  of  gate  work  are,  we  un- 
derstand, completely  controlled  by  the  builders  of  the 
turbines,  the  Still-Bicrce  &  Smith-Vaile  Co.,  Dayton, 
Ohio. 

The  plant  is  being  installed  in  the  northern  part  of  Cal- 
ifornia.   The  wheels  are  set  on  top  of  concrete  arches,  the 


"  Victor  "  Turbines  in  McCloud  River  Electrical  Company's  Plant. 

ill  a  steel  flume  and  discharging  into  one  central  draft- 
lube.  The  flumes  are  15  ft.  9  inches  long,  9  ft.  6  inches 
diameter,  constructed  of  heavy  steel  plate,  with  cast  iron 
heads  and  covers. 

The  gate  work  is  the  patented  draw-rod  type,  which 
jilaces  all  gears  on  the  outside  of  the  flume  where  they" 
can  have  attention  and  where  they  can  work  in  oil,  doing 
away    with  the  old    style  of  gate  work  where  the  gears 
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draft-tubes  reaching  through  to  the  tail  water  below. 
Kach  unit  is  equipped  with  a  large  rojjc  pulley,  and  the 
dynamos  are  driven  by  means  of  rope  drive,  being  located 
at  a  higher  elevation  than  the  water  wheels.  The  feeder 
pipes  come  through  the  foundations  upon  which  the  gener- 
ators set,  and  the  whole  is  a  very  substantial  and  com- 
plete plant. 


MUNDERLOH  &  CO.,  MONTREAL 

Wholesale  Electrical  Supplies. 


..We.. 

have  no 
money  to 
throw  away 
on  advertising- 
space    we  don't 
use.    Still,  if  we  have 
called  your  attention  to 
the  fact  that  we  make 
and  sell  large  quantities  of 
Rosettes,  Sockets,  Cut-outs, 
Electrical    Fixtures  (all 
finishes),  Insulated  Wires, 
Batteries,  Alternating 
Current  Arc  Lamps, 
and  all  kinds  of 
Electrical  Sup- 
plies, we  shall 
be  satisfied 
with  this 
...ad.... 


Of  course,  wliat  wo  really  waiU  i.s  orders,  and  il"  yoii  h:\\  e 
noticed  tliis   ami   ttiink   we  can   ser\e  you,   jiisf  write. 


l..ECTRICC0YilHiT5r^ 

TORONTO,  CAN. 
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PATENT  OFFICE  HISTORY  AND  PROCEDURE 
IN  CANADA. 

Observation  proves  the  truth  of  the  proverb  "Be  satis- 
fied and  you  will  te  happy  ;"  who  then  can  say  that  the 
inventor  is  not  the  happiest  ol  men  ?  ( at  least  until  he 
tries  to  find  a  |)iircl).iser  lor  Ins  invention — but  liis  condi- 
tion at  that  stage  does  not  concern  this  article.  )  When 
you  meet  him,  at  least  one  big  pocket  bulging  with  his 
■'papers,"  a  word  with  him — if  he  is  so  modest  as  to  limit 
his  conversation  ;  and  even  with  such  modest  ones,  deep 
down  in  their  hearts  it  is  the  same  story — will  convince 
you  that  he  is  thoroughly  satisfied,  lie  is  positive  that  his 
invention  is  the  simplest,  the  best  idea  that  ever  human 
brain  produced  for  the  benefit  and  wellare  of  mankind,  and 
"there  are  millions  in  it  !  "  Before  there  was  such  a 
thing  as  a  Patent  Office,  there  were  comparatively  few  in- 
ventors, and,  as  a  class,  they  were  generally  frowned 
down,  but  at  the  dawn  of  this  day  of  progress  and  en- 
lightenment. Canada,  always  to  the  fore  in  encouraging 
the  happiness  of  her  people,  looked  to  the  establishment  of 
a  Canadian  Patent  Office. 

Although  the  Canadian  Patent  Office  was  not  constitut- 
ed until  the  passage  of  the  first  Canadian  Patent  Act  (32, 
33  Vic.  c.  11.  )  ,  which  was  assented  to  on  June  22nd,  1869, 
the  history  of  legislation  relatmg  to  patents  of  invention 
dates  back  in  Lower  Canada  to  a  statute  of  1823  (4  Geo. 
IV.,  c.  25),  and  in  Upper  Canada  to  one  of  1826  (7  Geo. 
IV.,  c.  5)  .  On  the  passage  of  the  Act  of  1S52  (16  Vic.  c. 
II),  the  jurisdiction  was  transferred  from  the  Provincial 
Secretary  to  the  Minister  of  Agriculture.  By  the  Patent 
Act  of  T872  (35  Vic.  c.  26)  foreigners  were  enabled  to 
obtain  patents  on  the  same  terms  as  'Canadians,  the  re- 
strictions as  to  residence  in  Canada  for  one  year  as  con- 
tained in  the  sixth  section  of  the  Act  of  1869  being  with- 
drawn. 

The  patents  granted  from  1823  to  the  passage  of  the  Act 
of  1869  were  numbered  from  I  to  3,325,  and  after  that  the 
enumeration  began  again  at  i .  In  bound  volumes  I  and 
II  may  be  seen  the  specifications  and  in  some  cases  the 
drawings  of  patents  issued  up  to  August,  1854,  but  there 
is  an  unaccountable  gap  Ijetween  that  date  and  1869.  Be- 
ginning with  patent  No.  I  of  the  later  issue,  copies  of  the 
specifications  and  drawings  are  kept  on  file  in  the  Patent 
Office  and  may  be  seen  on  application. 

The  examination  of  applications  for  patents  was  until 
the  year  1873  in  charge  ol  one  person.  Further  appoint- 
ments were  made  in  1884  a-i^'l  in  '■'^87,  but  the  staff  re- 
mained three  in  number  until  late  in  J897,  when  the  at- 
tention of  the  present  IVIiuister,  Hon.  iSyilney  Fisher,  was 
called  to  the  alarming  rate  at  which  the  work  of  the  office 
was  unavoidably  going  behind;  he  inunediately  took  steps 
to  increase  the  number  of  examiners  with  a  view  of  putting 
the  office  on  a  satisfactory  basis.  There  is  now  a  staff  of 
eight  examiners,  and  although  the  output  of  patents  has 
not  shown  a  proportionate  increase,  sLill  when  the  actions 
are  understood  to  include  grants  and  reports,  not  only,  as 
expected,  will  a  greater  volume  of  work  be  found  to  have 
been  done,  but  it  wi'll  be  noticed  that,  as  more  time  is 
now  given  to  each  case,  a  correspondingly  better  action  is 
taken.  Favorable  progress  is  being  made,  and  it  is  ex- 
pected that  in  the  near  future  each  examiner  will  not  he 
more  than  three  months  behind  in  his  work. 

The  Canadian  Patent  Office  is  under  the  jurisdiction  of 
the  Minister  of  Agriculture,  who  is  ex  officio  Commission- 
er of  Patents.  The  Deputy  Minister  is  the  Deputy  Com- 
missioner of  Patents.  .AH  communications  must  be  ad- 
dressed "The  Commissioner  of  Patents,  Ottawa,  Canada.' 

A  patent  in  Canada  is  granted  for  eighteen  years.  It  is 
made  optional  with  the  patentee  to  pay  the  full  fee  of  $60 
for  the  eighteen  years,  or  by  installments  of  $20  for  each 
term  of  six  years,  but  the  fee  for  a  further  term  of  six 
years  must  be  paid  before  the  expiration  of  the  term  pre- 
viously paid  for.  Consequently  the  smallest  fee  accepted 
at  the  filing  of  the  application  papers  is  $20,  of  which  Jiio 
is  refunded  it  the  petition  is  rehused  or  the  case  with- 
drawn. 

vSection  14  of  the  Act  of  1872  (35  V.  c.  26),  requiring 
the  inventor  to  furni.sh  a  model  with  his  application,  was 
repealed  by  the  Act  of  1892  (55-56  V.  c.  24),  which,  how- 
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ever,  allows  the  examiner  to  call  for  a  model  if  he  finds 
it  necessary  to  aid  him  in  making  out  the  alleged  inven- 
tion. 

A  person  who  has  obtained  a  patent  in  a  foreign  coun- 
try must  ax)ply  for  his  Canadian  patent  within  one  year 
after  the  date  of  issue  of  such  foreign  patent.  If  within 
three  months  after  the  granting  of  such  foreign  paveut  he 
notifies  the  office  of  his  intention  to  apply  for  a  patent 
for  the  same  invention,  no  other  person  w-lio  commences 
to  manufacture  such  device  in  Canada  during  a  period  of 
one  year  after  the  issue  of  such  foreign  patent  shall  be  en 
titled  to  continue  to  manufacture  the  same,  after  the  in- 
ventor has  obtained  a  patent  therefor  in  Canada,  without 
the  consent  of  the  inventor.  Conflicting  applications  are 
referred  to  three  arbitrators,  two  of  whom  are  chosen  by 
the  applicants,  one  by  each,  and  the  third  by  the  Commis- 
sioner. The  arbitrators  may  summon  witnesses  before 
them  and  their  decision  or  award,  submitted  in  writing  to 
the  Commissioner,  is  final  as  far  as  concerns  the  grant  of 
the  patent.  The  fee  of  the  arbitrators  is  a  matter  of 
agreement  between  them  and  the  applicants,  each  arbitra- 
tor being  paid  by  the  applicant  by  w-hom  he  is  named,  the 
arbitrator  named  by  the  Commissioner  being  paid  by  the 
applicants  jointly.  Patents  for  invention  may  be  assign- 
ed in  whole  or  in  part,  but  if  such  assignment  is  not  regis- 
tered in  the  Patent  Office  it  will  not  remain  in  force 
against  a  subsequent  assignment  that  has  Itecn  registered. 

Section  37  of  the  Patent  Act  provides  that  a  patent  l>e- 
comes  forfeited 

(  I )  at  the  end  of  two  years  after  the  grant  of  snch 
patent  unless  the  patentee,  his  representative  or  assignee 
commences  and  carries  on  the  manufacture  of  his  invention 
in  order  that  others  who  desire  may  obtain  it  at  a  rea- 
sonable price  ; 

(2)  if  after  twelv-e  months  from  the  granting  of  the 
patent  the  patentee,  his  representative  or  a.ssig^iee  imports 
the  invention  into  Canada  ;  but  applications  for  exten- 
sions for  further  terms  of  one  year  are  favorably  consid- 
ered when  the  Commissioner  is  satisfied  that  the  inventor 
could  not,  for  reasons  beyond  his  control,  comply  with  the 
law  in  this  respect.  Such  applications  may  be  made  in 
writing  direct  to  the  Commissioner  :  no  fee  is  exacted  by 
the  office. 

An  intending  inventor,  native  or  foreign,  who  has  not 
perfected  his  invention  and  is  in  fear  of  being  dcsix>iled  of 
his  idea,  may  file  a  description  of  the  same  in  the  Pat- 
ent Office.  The  fee  for  the  lodgement  of  such  a  document, 
called  a  caveat,  is  $5.  The  caveat  is  preserved  in  secrecy 
and  if,  during  the  term  of  one  year  from  the  filing  of  such 
caveat,  application  is  made  by  anotlicr  inventor  foe  a  pat- 
ent for  an  invention  with  wliich  such  caveat  mav  in  any- 
way interfere,  the  Commissioner  is  obliged  to  give  the 
caveator  notice  of  such  an  application  in  order  that  the 
latter,  if  he  wishes,  may  file,  witliin  the  three  months  al- 
lowed him  by  law,  his  petition  and  application  with  the 
statutory  fee.  If  the  applications  are  found  to  conflict 
the  usual  proceedings  with  regard  to  conflicting  applica- 
tions are  taken. 

Although  copies  of  the  rules  and  forms  are  obtainable  on 
application  to  the  Patent  Office,  and  an  inventor  with 
some  knowledge  of  drawing  may  be  able  to  prepare  his 
own  case,  still  it  is  generally  advisable  for  him  to  employ 
a  skilled  attorney  for  the  purpose.  The  latter  will  nsually 
prepare  a  more  full  and  complete  description  of  the  inven- 
tion, and  from  his  knowledge  of  the  rules  of  practice  will 
be  able  to  argue  and  to  make  the  aiiiondiiicnts  required  to 
meet  and  overcome  the  objections  raised  by  the  examiner, 
lesulting  in  an  earlier  issue  than  if  the  applicant  had 
jirosecuted  his  own  case. 

The  applicant  has  a  right  to  amend  his  case  liefore  and 
after  the  first  rejection,  but  must  not  submit  new  matter 
involving  a  departure  from  the  original  invention  On  re 
ceiving  an  official  report  he  should  not  reject  the  examin- 
er's actioh--as  some  inventors  have  done — but  should  argnc 
his  case  ;  he  should  bear  in  mind  that  he  is  belter  ac- 
quainted with  his  own  invention  than  the  examiner,  no 
matter  how  fully  it  has  been  dcsvribea  and  shown.  The 
applicant  should  loiik  thoroughly  into  the  reference*  cited, 
and  in  reply  to  the  examiner's  report  he  should  distingtiish 
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tlic  Jicw  lioiii  lliu  old  and  j^oint  out  the  novelty  presented 
in  view  of  the  state  ol  the  art  as  disclosed  by  the  re- 
ferences cited.  With  eacli  such  reply  the  applicant  should 
send  a  letter  setting  fortli  precisely  what  amendments  lie 
has  made. 

Many  inventors  persist  in  claiming  as  new  some  old  or 
slight  modilication  of  an  old  apparatus,  and  in  due  course 
an  adverse  report  is  received  from  the  office.  A  rejection 
is  not  well  received  by  the  applicant  in  his  blindness,  and 
it  is  pleaded  that,  in  view  of  the  fact  that  the  references 
cited  do  not  show  the  identical  construction  of  the  appli- 
cant's device,  he  should  be  given  the  benefit  of  the  doubt. 
The  difference  between  invention  and  mechanical  skill  not 
licing  clearly  defined,  the  examiner  as  a  rule  gives  way  to 
the  weight  of  testimony  submitted  and,  in  the  majority  of 
cases,  an  allowance  follows  ;  the  result  is  usually  a  worse 
than  useless  patent,  as  a  forced  resource  to  the  law  courts 
proves.  In  some  such  manner  too  an  inventor  will  some- 
times oltain  a  patent  for  an  apparently  inoperative  device 
and  the  technical  journals  immediately  censure  the  sleepy- 
eye  examiner,  although,  as  a  rule,  the  criticism  should  be 
directed  towards  the  obstinate  inventor. 

Inventors  are  requested  by  the  examiners  not  to  file  ap- 
plications for  perpetual  motions — at  least  not  until  tliev 
have  given  their  inventions  a  fair  trial. 

In  the  electrical,  as  in  other  departments,  the  Canadian 
Patent  Office  will  be  found  to  have  steadily  progres.'-ed. 
The  first  patents  of  an  electrical  nature  were  the  follow- 
ing, granted  under  the  earliest  .\cts,  above  mentioned,  to 
Gilbert  McMicken  :  — 

No.  114  ( Ivower  Canada),  for  an  "Improvement  in  tlu' 
Method  of  Constructing  an  Electromagnetic  Telegrajih, 
Montreal,  dated  29th  .Tune,  1S47  ;  and  No.  231  (Upper 
Canada),  for  "Certain  Improvements  in  the  Application 
of  the  Principle  of  the  Electromagnetic  Telegraph,  desig- 
nated the  Notifier  and  Connector  or  Transfer  Magnet," 
Montreal,  dated  8th  .Tune,  1847. 
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32 
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27 

57 
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Total  lor  the  28  years,  2665 


PUBLICATIONS. 

Messrs.  Spon  iSr  Chamberlain,  of  12  Cortlandt  street, 
New  York,  have  issued  the  second  etiition  of  I  heir  liook 
"  Induction  Coils."  It  has  been  thoroughly  revised  and 
lirought  up  to  the  latest  American  practice,  and  s'^ould 
be  very  useful  as  showing  how  to  make,  use,  and  repair 
induction  coils.     Bound  in  cloth  ;  price  $i.oo. 

"  Central  Station  Experiences  "  is  tlie  title  of  a  book 
just  issued  by  the  Power  Puliii ug  Company,  of  iNtw 
York-  It  contains  a  series  of  narratives  on  the  trial.s  an<'. 
tribulations  of  a  steam  engin'^er  while  learning  to  run  an 
electric  station.  The  price  of  the  l)ook  in  stiff  br.ard 
binding  is  75  cents  ;  bound  in  cloth,  Si. 00. 


BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILERS 

First  Invented  in  1856 

HAYR  A  RECORD  FOR 

Economy  and  Dorability 

Over 

3,500,000  Horse  Power 
now  in  use,  with 
Sales  averaging 
30,000  Horse  Power 
per  month. 

Lary;e  Book,  "  STK.AM,"  sent  froo  on  applicalion 

Babcock  &  Wilcox,  Limited 

Mannf.icturprs  and  Selling  A^'^Mt^  LONDON    aiici  GLASGOW 

for  a  Full  Lii.e  of  .  .  . 

Antomatic  Stokeks,  Heaters,  Separators,  Llue  Steam  Purifiers,  and  Other  Boiler  Accessories 


Head  Utficc  for  Canada  :   202  St.  James  Street,  MONTREAL. 
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Two  Export  Shipment 


Shipment  of  462  Assorted  Size  Barrels  of  Lord's  Boiler  Compounds  to  Japan,  via  Seattle, 

Washington  (June  18,  1900.) 


Shipment  of  241  Barrels  of  Lord's  Boiler  CompouiuN.  5CX-)  lbs.  each,  to  .Australia,  (Nov. '5,  1900), 


Juno,  I  go  I 
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the  World's  Standard 

LORD'S  Boiler  Compounds 


are  exported  to  nearly  all  countries  and  give  universal 
satisfaction. 


A  valuable 
book  on 
water  conta- 
mination and 
puri  fi  cation 
will  be  senl 
free  to  any 
exporter  or 
larg'e  steam 
user. 


Removes  anil 
prevents  iii- 
c  r  11  s  t  a  t  i  o  n , 
n  eu  I  ra 1 i  zes 
oils  in  boilers, 
and  prevents 
c  o  r  r  o  s  i  on. 
Saves  y  our 
boiler  a  n  tl 
from  25%  to 
50%  in  fuel. 


Largest  Boiler  Compound  Factory  in  the  World. 

Foreign  orders  filled  direct  or  through  export  houses  and 
should  be  accompanied  by  a  sample  of  boiler  scale  the  size 
of  a  half  dollar  for  analysis,  so  that  the  chemicals  sent  can 
be  formulated  to  meet  the  requirements  of  the  water  in 
general  use  as  boiler-feed  water. 

DAVID  SLEETH 

Sole  Agent  for  CoLnadaL 

15  St.  Johrv  Street,        -  MONTREAL 
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SPARKS. 

James  A.  Bell,  city  engineer,  of  St.  Thomas,  Ont.,  ha; 
reported  that  it  would  cost  ^3,000  to  install  an  electric 
plant  to  light  the  municipal  and  public  buildings  of  the 
city.  The  council  will  probably  submit  a  liy-law  to  the 
ratepayers  to  raise  the  necessary  funds. 

A  special  committee  of  the  town  council  of  CoUingwood, 
Out.,  have  recommended  that  a  by-law  be  attain  submit- 
ted to  the  ratepayers  to  raise  $12,000  for  exteudin; 
improving  the  electric  light  and  waterworks  systems.  A 
proposition  has  been  made  by  Messrs.  Dancy  &  Toner  to 
purchase  the  electric  light  plant  and  install  a  gas  plant  in 
connection  tlierewith. 

At  a  recent  meeting  of  the  Montreal  citv  council,  a  let- 
ter was  read  from  the  Shawinigan  Water  &•  Power  Com- 
pany, of  Shawinigan  Falls,  Que.,  stating  that  the  com- 
pany was  ready  to  expend  large  sums  of  money  in  the  de- 
velopment of  electric  power,  and  that  a  transmission  line 
was  shortly  to  be  constructed  from  Shawinigan  Falls  to 
Montreal.  The  company  requested  permission  to  enter 
the  city. 

The  following  appears  in  an  exiliange,  .md  leicrs    to  the 


lighting  plant  recently  established  by  the  tuwn  of  Barrie, 
Ont.  :  "The  council  of  the  county  town  have  discovere  d 
that  the  municipal  lighting  plant  is  not  a  laoacy  i>aver. 
but  the  opposite.  During  the  past  three  years  it  has  been 
continually  going  behind,  with  the  result  that  there  is  an 
over-draft  in  the  bank  on  this  account  of  $3,080.  To  meet 
this  state  of  affairs  the  council  have  decided  to  advance 
the  late  rates  10  to  20  per  cent.,  and  thus  secure  an 
ditional  revenue  of  nearly  Si, 000." 

A  conductor  of  the  Toronto  Surhurban  Street  Kail  way 
Company  was  holding  the  trolley  rope  tightly  in  his  hands, 
when,  owing  to  a  defect  in  the  joint  in  the  wire  above, 
his  thumb  was  pulled  off.  lie  sued  in  the  Assize  Court, 
Toronto,  for  damages,  and  the  jury  gave  a  verdict  in  his 
favor  for  J400,  on  the  ground  that  the  comi)any  was  re- 
sDonsible  for  accidents  cau.sed  by  detects  in  its  appliances 

New  York  capitalists  are  putting  forward  a  svheme  to 
supplv  power  and  water  in  Montreal  by  means  01  a  com- 
pressed air  plant.  A  representative  of  the  company  states 
that  the  water  power  of  the  Lachine  Kapids  1  etwcen  the 
I.achine  Rapids  Hvdraulir  &  Land  Company's  plant  and 
the  Isle  Heron  has  been  secured,  and  arrangements  made 
with  the  Tavlor  Hvdraulic  Air  Compressing  Company  to 
use  their  svstem.  The  estimated  power  to  be  dcvi-lo  ■ 
is  given  as  50,000  horse  power.  It  is  further  stated  that 
work  w  ill  be  bc<run  w  ithin  the  next  three  months 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent 'in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  tliey  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  wiili  dispatch  and  ,it  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

mm.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arran^eilEtbeir  works  for  repair  work  only  They  keep  armatures  cf  nearly  all 
makes  of  dynajjos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  soan  anged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
he  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with    DOLHLK   Cull.    Kil  .WlENT) 

Canadian  Patent  aoplied  for.  Any  Bas^, 
Candle  Power,  or  Efficiency.  Sample  orders 
solicited  and  the  m  st  thorough  test  invited. 
Every  T>amp  tested  and  warranted.  Packed  i 
dozen  in  a  box,  340  Lamps  in  a  case, 

MANUKACTUREIl  liV 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Oct. 

Wi^Uer  frrnse,  JftoHtt  ftt I 

Sole  Sellmg  Agcni. 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


I 


Office 

43  Wellington  St  Ea5t 


Mmi  Boilers.  Granes.  m.. 


M  AM  I  ACTI  KFRS  OK 


MANTFACTLRERS  OF: 

Brown  High  Speed,  Girder  Frame  Slide  Valve  Boilers.  Steam  and  Power  Pumps.  Steam, 

and  Marine  Engines,  Gas  and  Gasoline  Engines.  Hand  Power  and  Electric  Cranes. 

Impulse  and  Overshot  Water  Wheels  Shafting.  Pulleys.  Etc 

Rogers  Patent  Shaking  and  Dumping  Grate  Bars. 

The  Smart-Eby  Machine  Co,  Limited,  189  Barton  St.  E,,  Hamilton,  Ont. 

Western  Office  :   419  HasiiiiRs  Street,  Vancoi  vf.r,  B.  C. 
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SPARKS. 

Extensions  arc  being  made  to  the  street  railway  sys- 
tem of  Yarmouth,  N.S. 

The  St.  Thomas  Street  Railway  Company  are  consider- 
ing the  extension  of  their  road  to  Port  Stanley. 

Tenders  will  likely  be  let  this  week  for  the  erectioij  ol 
a  power  house  for  the  corporation  of  Bracebridge,  Ont. 

The  Victoria  &  Esquimalt  Telephone  Company  are  ex- 
tending their  system  to  the  northern  end  of  tlie  Saanich 
peninsula. 

The  Canadian  General  Electric  Company  have  secured 
^he  contract  for  installing  an  electric  light  plant  for  the 
corporation  of  Thessalon,  Ont. 

The  Hamilton  Street  Railway  Company  have  been  grant- 
ed right  of  way  through  Barton  township  for  an  exten- 
sion of  the  railway  line  to  Bartonville. 

The  town  council  of  Sandwich,  Ont.,  have  granted  a 
franchise  to  John  A.  Auld,  ai  lM'.,  representing  the  South 


Essex  Electric  Company,  to  build  an  electric  road  from 
Windsor  to  Amherstburg,  Ont.  The  road  must  be  com- 
pleted within  two  years. 
A  motion  to  submit  a  by-law  to  raise  $50,000  to  pur- 
'/  chase  the  electric  light  and  telei)hone  plants  of  Rat  I'ort- 
age,  Ont.,  was  recently  introduced  in  council. 

At  a  recent  meeting  of  the  Mining  Association  a  paj)er 
on  "  Electric  Transmission  and  Electric  Drills"  was  pre- 
sented by  F.  Hille,  M.E.,  of  Port  Arthur,  Ont. 

Voting  on  a  by-law  to  raise  funds  to  extend  the  electric 
light  plant  of  St.  .Mary's,  Ont.,  will  take  place  >  n 
2nd.    The  proposed  improvements  include  a  new  dynamo, 
engine  and  boiler. 

Mr.  Littlehales,  of  Syracuse,  formerly  of  Hamilton,  Ont. 
has  been  appointed  the  city's  expert  in  the  valuation  of 
J  the  gas  plant  in  connection  with  the  forthcoming  arbitra- 
tion between  the  city  of  Kingston,  Ont  ,  and  the  Kingston 
Liglit,  Heat  &  Power  Company. 


VICTOR- 
TURBINES 


OPERATING  DYNAMOS 

That  there  are  more  Victor  |[ 

\  Turbines    in    use    supplying  Hj 

power  for  electric  generators  | 

than  any  other,  is  due  to  the  \^ 

many  points  of  superiority  It 
I  possessed  by  this  Turbine. 


FEATURES 

Hiqh  Speed.  Close  Regulation, 
Great  Capacity.  High  Efficien- 
cy,   Perfect    Cylindei  Gate, 
Steady  Motion. 
RECENT  PLANTS  INSTALLED : 
Lachine  Rapids     Hydraulic  &  Land 
Co.,   Montreal,   Que.,   12,000  h.p.; 
Chambly  Manufacturing  ("o.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kooleiiay  '^'ower  &  Light  Co.,  Ross- 
land,    B.C.,   3,000  h.p.;  I')olgeville 
Electric  Light  &  I'ower  Co.,  Dolge- 
ville,  N.Y.;  Honk  Falls  Power  Co., 
H^llenvillc,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,    N.  Y.;    Quebec  Railway, 
Light  &  Power  Co.,  Quebec,  4,000 
li.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE  SOL1CITEI3 

THE        ■  I 

Stilwell-Bierce  & 
Smith- Vaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.S.  A. 


J 


E.  L.  LeBMUN 


21  Bleuru, 
MONTREftL. 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lightihg 

Depositing 


Improved  Otis  Controller. 
Improved  Otis  Elevator  Controller. 
Armati  res  Re-\voi'Nd. 
Commutators  Rf-built. 
Special  Machines  Designed  and  Bi  ilt. 
Repairs  Rl  shed. 


Kindly  Mention  the  Can.^dian  Electric. \l  News  when 
corresponding  with  Advertisers. 


THOS.  A  FARRELL 

62  Victoria  Sq..     -     Montreal,  Que. 

DYNAMOS 
MOTORS  acnd 
SW1TCHBOAR.DS 

GOMBiNftTION  and 
ELEG.  FIXTURES  and  BRACKETS 


.\m'nt  for 

THE  ElEnniGIlL  CONSIROCIIOH  CO.fF  WON,  imilED 


GEL.  mAIN. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circiilal'-s  in  E.vrry  Province. 


r 


Our  sludt'iit.-*  sue 
L  ('.  S.  tcxIliix.KH 


'il  lii'i'iuisf  tlu'y  use 


T 


Steam  Engineering 


,\  ('(lui-sr  In  Strani  luik'infci  in^;  eniiltlink'  iilll- 
ilfiitt*  to  pa.ss  I'Minnniiiions  ami  8i'i-ur*'  IM-Iter 
liiisiiuiiiB.  liii'ludt'K  oiH'iiitliJM  of  ilyiianioe 
ami  motors. 

\\  Iracli  liy  inail,Mcclianii-al,Sti<aiii,Eli-i-trl- 
<'al.  Civil  ami  .Mining  I'lnKnicrrinK :  and 
Konmlrv  I'laiiiir  ;  .Mi'<'liaiiii'al  liiawiinr:  .\iilit- 
tfclinc;'  IMmnhim;;  Slu'ft  Mi'tnl  \V  ol  li ;  Clu'ni- 
imiy:  Onmiiiciitai  DcBinn:  l.cttiMlim' ;  liooli- 
l^cojiint",  Stenonranliy :  1  ctK'liiii*; ;  l-ji^'Ileh 
Uiam  lies;  l.oroniolivr  UunniiiK;  IClcrlrotlicra- 
j'ontn-H. 

Wlirn  «  ritlm.- state  snlije.-t  In  wlileli  liiterestPil. 
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taught  b>r  mail. 
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LEADING  HOTELS  OF  OTTAWA 


J5he  FLvissell 
^  and  5 

Victoria 

The  accompanying  illus- 
tration represents  two  of  the 
leading-  hotels  in  Ontario. 
The  name  of  the  Russell  is 
sufficient  j^uarantee  for  all 
that  is  excellent  in  style  and 
appointments — ne  plus  ultra 
of  hoteldom.  This  hotel  has 
entertained  Roy  alty,  leading^ 
statesmen  and  distinguished 
visitors,  and  is  recognized 

as  headquarters  for  the  best  class  of  tourist  trade.  It  is  situated  close  to  the  Parliament  Buildings,  and  on  the  principal 
street  railway  lines.    There  is  accommodation  tor  450  guests.     Rates,  S2.50  to  $4.00  per  dav. 

THE  HOTEL  VICTORIA,  situated  in  the  centre  of  a  fin  park  of  th'rly  acres,  on  the  shore  i  f  Lake  Deschenes.  at  Aylmer.  Que.,  is  one  of  the  most  fashion- 
able summer  resort  hotels.    The  Hull  E'ectric  Railway  conv.  ys  passengers  through  .^ylme',  r.ine  miles,  or  ore-half  hours  journey  from  Ottawa.    The  hole! 
contains  elegantly  furnished  bed-rooms,  single  and  en  suite,  and  is  equippc  1  with  all  modern  ct  nvenit:nc=s.    Rates,  $  .oc  per  day;  $10  per  week  and  upward- 
Mr.  F.  X.  St   Jacques,  one  of  the  most  popular  and  experienced  hotel  men  -n  Canada,  is  the  proprietor  of  the  two  hotels. 


.7. 


^  THE  WINDSOR  ^ 

In  the  WINDSOR  the  tourist  and  traveller  will  find  an  ex- 
ceedingly cotnfortable  and  well  appointed  hotel  ;  first-class  in 
every  detail.  The  building  faces  on  three  leading  thoroughfares, 
Queen,  Metcalf  and  Sparks  streets.  It  is  only  one  1  lock  from 
the  Parliament  Buildings,  and  convenient  'o  the  principal  busi- 
ness houses,  theatres,  steamboat  landings,  and  railway  stations, 
and  is  on  the  main  street  car  lines. 

Owing  to  the  increasing  demand  for  accoiiiinodalion,  it  has 
been  remodelled  and  refurnished  and  25  room.-<  added  thereto. 
The  rooms  are  large  and  airy  and  arranged  en  suite  for  families 
and  parlies. 

The  Cuisine  is  excellent.  Under  the  careful  tiianagement  of 
Mr.  S.  Daniels,  the  Windsor  has  taken  a  foremost  place,  and  is 
largely  patronized  by  Members  of  Parliament,  tourists,  etc. 
The  rates  are  $2.00  to  $2.50  per  day.  There  is  accommodation 
for  230  guests 


TME  GILA\OUR  ns 

Tlii-.  new  niovlorn  ind  up-to-date  hotel  has  all  the  latfst 
improvements.  Situated  on  the  corner  of  Hank  and  Gilmour 
streets,  in  the  finest  residential  portion  of  the  cily.  it  is  noted 
for  its  quiet  and  home-like  surroundings,  making  it 
especially  desirable  for  fainilies  who  wish  to  s|x'nd  some 
tiiTie  in  the  city.  The  rooms  are  arranged  en  suite,  and 
contain  private  baths,  etc.  In  elegance  of  equipment  it  is 
unsurpassed  in  the  city.  The  principal  street  railway  lines 
)i;iss  the  door.  It  is  heated  throughout  by  steam,  with  gas 
and  electric  lighting. 

The  manager,  Mr.  H.  Parkhurst,  who  has  had  a  long 
experience,  gives  his  careful  and  tindivided  attention  to  the 
care  and  comfort  of  his  guests.     R.VTE.s.  $1.50  and  upwards. 

The  telephotie  nvimber  is  92. 


I 


V  J5he  Gra.rvd  Union  V 

.■mother  of  Olt.-iwa's  first-class  hotels,  is  located  at 
the  corner  of  Elgin  and  Queen  streets.  It  is  one  of  the 
most  popular  commercial  hotels  in  the  city,  and  is 
largely  patronized  by  tnembers  of  jiarliamcnt  and  the 
travelling  public.  It  is  a  five  storey  structure,  imiv^sing 
in  appearance  and  handsomely  furnished,  and  is  0|>- 
posite  the  City  Hall  and  Russell  Theatre.  The  bcd- 
l  ootTis,  single  and  en  suite,  receiilion  room  and  dining 
room  are  large  and  well  furnished.  The  whole  interior 
is  nicely  decorated.  The  building  is  fittixl  with  l^a^hs 
;ind  steam  heating  Ih'-oughoul.  There  ate  [■•asNenijx^r 
elevators,  and  fire  escapes  from  each  ivoin.  With  (he 
new  additions  latelv  added,  there  is  accomnuxLilion  for 
350  guests.  R.XTKS,  $2.00  per  day  and  upw,ii-ds.  The 
proprietor  is  Mr.  H.  .\lexander. 
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JOHN  STftRR,  SON  &  CO.,  Limited. 

HflUlFflX,  N.S. 

Ag^nt  for  Ontario  and  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


ESTABLISHED  1849. 

Chari.es  F.  Clark, 

President 


Jared  Chittenden, 

Treasurer. 


BRA1DSTF5EETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throtiffhout  the  Civilized  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  hants, 
jy  the  merchants,  for  the  merchants.  In  procuring, 
rtrifying  and  promulgating  information,  no  effort  is 
spared ,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:  -Halifax  N.S.;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


WESTON 


GO. 


WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S 


Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  101  St.  Martin's  L  ane. 

W/eston  standard  portable 

Direct-Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
meter — for  Bridge  Work  .  of  extreme  accuracy  and  lowest  consumption  of  energy. 


Lansdowne  Street, 


POWER. 
PLANTS 

for  Electrical 
P\ir  poses, 
complete.  V  V 


Boilers  equipped  with  special  Fur- 
naces   and      Mechanical  Draft 
Apparatus.    Eng'ines  com- 
plete with  Condensers, 
Heaters,  Ftc.  .  .  . 

WATER    POWER  PLANTS 

desig-ned  and  installed. 
Write  for  information. 


THE . . . 

Jenckes Machine  Go. 

Sherbrooke,  Que. 


JUST  PUBLISHED 


Hf\ND-BOOK 

OF 

STEflAA 

f\ND 

ELECTRICITY 

By 

William 
Thompson 


@ 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stagfes  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 
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TELEPHONES  p.*' 


Milde  Microphaae 

The  best  TRANSMtTTO? 
ir  rhr  War*d 

QUEBEC  AGENTS  - 

for  T^e 

5, 


Switcli- Boards  and  flnnuncators  f 

FIRE  ALARM  APPARATUS  and 


e<%pbones,"  MoDtreal 


TELEGRAPH  INSTRUMENTS  ^  x.ep^o.e nIT.c. 
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St  James  St, 

Cor.  Craiu. 


ATENTS 


IN 
ALL 

COUNTRIES 


P 

^^^^  GUARANTEED 

■     BEAUDRY  &.  BROWN 

^     Civil  Engineers  AND  Land  SURVEVERS 
t07  St.  Jambs  St.,  Montheai, 


Electric  Repair  & 
Contracting  Co., 


619  La^auchetiere  St., 
"Montreal.  Que. 


OUR 


E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 
T"ry  a  Case 

Munderloh  &  Go. 

6X  St.  Sulp»ice  Stx*eet  -  IVIONTREAL. 

Our  Oak  Leather  is  Tanned  and  Curried  in  the 
good  old  way  and  made  into  Belting,  with  the 
accumulative  experience  of  43  years.   **  EXTRA'' 
"brand. 


THE  J.  G.  McLaren  belting  go. 


FACTORY:  MONTREAL. 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Electrical  Xi:\\  s  wlicn  corresponding  with  .idv eniser... 


The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St. , 
London,  Ont.     Opposite  Court  House.     'Phone  1103. 

Dynamos,  Motors, 

Fixtures,  Svipplies. 

Eleetric  Light  and  Wiring  Contractors. 


JE 

£1 

D^AS  WANTED 

V'cckly  joutnai  ot  aaxat^ce  iiitotma-  ■■■ 
tion  and  public  works. 

t  rcoopn i 7Ck\  mevi lu m    for    a<\ \Trtise  K 
ninitv  t.^r    '  1  cniierv  HI 

iCANADIANCOirrRACt  RECORD 

.           TORONTO.  S, 

This  Number  of  the  ELECTRICAL  NEWS  contains  a  complete  report  of  the 
Eleventh  Convention  of  the  Canadian  Electrical  Association. 
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NGINEERJNGI 


Jim 


OLD  SERIES,  VOL.  XV —No.  8 
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PRICE  10  CENTS 
$1  00  Ft  K  Yka  R 


TKe  Urvited  Electric  Co*y»  Liirvited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturins;  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 

^■kiS»M„.,i„.m,.c,.,.  154  King  St.  West  Tnrr^r>fr..  C.^t\. 
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Lighting, 


Has  received  the 
John  Scott  Legacy 
Premium  and  Gold  IVIedai. 


ENGLOSED  ARC  SYSTEM 


Over   130  Central  Stations  have  ordered  more  than  22,000  of  our 

Arc  Lamps  for  use  on  this  system. 

Send  for  Bulletin  No.  4254. 
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ROBERT   A.  ROSS,  E.E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTIMG  ENGINEER 

Specificatiotfs,  Pians,  Advice  upon  Steam  and  Elec- 
ric  Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 


17  ST.  JOHN  STREET 


MONTREAL 


mi  fl.  TURBfl!l[ 

CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing.  Reconstructiner. 

127  Kino  St.  E.,  HAMILTON.  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

flIDRAULIC  ODd  MILL  ENGINEERS 

Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supei  vised  by  an  Engi- 
neer experienced  in  that  special  branch. 

Imperial  Building,  MONTREAL 


SMITH  <t-  ALDRICH, 
Consulting  Engineers, 

101-103  Mail  and  Empire  Building,  Toronto,  Canad 

Phone  Main  1988. 
Electric  and  Steam    Railways,   Hydraulic  Electri"; 
Power   Plants,   Waterworks,    Sewage,  Pavements, 
Electric  Light  Plants,  Manufacturing  Establishments, 
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Concrete,  Materials. 
Surveys,   Plans,  Designs,  Estimates,  Specifications, 
Reports,  Investigations,  Valuations,  Superintendence, 
Construction.    Special  attention  to  new  projects,  for 

companies  or  municipalities. 
Cecil  B.  Smith,  Ma.  E.  (McGill) 

Mem.  Can.  Soc.  C.  E. 
Wm.  S.  Aldrich,  M.  E.  (Stevens) 
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F.  N.  Phillips,  President. 


Geo.  H.  Olnev  2nd,  Secietary-Trea-urer. 


WRITK  FOR  PAK TirUI.AKS. 


C.  E,  SHEDBICK 


Mrtnufacturer  of- 


SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries, 
IS)  All  I  ask  is  a  trial  6^ 


F.  FIIS  E«l  mil 

/V\ONTRE>f\U  Gf\Nf\Df\ 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rii!  \[im  m  mm  mi 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    \V.  J.  Watson,  .\gent,  26  Cortlandt  Streei. 

Chicago  Store:    F.  E.  DoNOHOE,  .■\g-ent,  24T  Madison  Street. 


Sole  Makers  of  the 
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Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap 


Macallen 


SYRACUSE  SMELTING  WORKS 

MONTREAL  P.Q. 
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Robb  Engineering  Co.,  Limited. 
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SPARKS. 

The  Electric  Supply  Company,  Limited,  of  Hamilton,  is  seek- 
ing incorporation,  capital  $30,000.  The  incorporators  include 
Geo.  Lowe,  Jos.  Farrell  and  S.  B.  Bigger. 

The  Canada  Brass  and  Electrical  Company,  Limited,  of  Tor- 
onto, has  been  incorporated,  to  take  over  the  business  of  J.  G. 
Howarth  and  A.  H.  Howarth.    The  capital  is  $100,000. 

The  photograph  of  the  Inlerprovincial  bridge  over  the  Ottawa 
River,  between  the  cities  of  Hull  and  Ottawa,  which  appeared  in 
our  Jui'e  is'iue,  was  furnished  by  Mr.  G.  R.  Lancefield,  photo- 
gr.iplu  r,  of  Oi '.1  wa. 


Brader  Westmore  are  building  the  new  electric  light  power 
house  at  Dresden,  Ont. 

A  committee  of  the  town  council  of  Mount  Forest,  Ont.,  has 
recommended  that  the  electric  light  plant  of  the  Mount  Forest 
Electric  Light  Company  be  taken  over  and  operated  by  the  cor- 
poration. 

At  the  last  of  the  season's  monthly  meetings  of  the  Insurance 
Institute,  of  Montreal,  Prof.  Ruttan,  of  McGill  University,  read 
an  instructive  paper  on  "Spontaneous  Combustion,"  and  made 
some  interesting  experiments  demonstrating  certain  conditions 
under  which  spontaneous  ignition  takes  place. 


PAIR  OE. 


McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Hofse  Power.      —      ;^oo,ooo  Pounds, 
The  Heaviest  Pair  of  Turbines  Ev  er  Built, 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan n-^SimtK  Company 

YORK,  Penn.,  U.  S.  A. 
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Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  COMPOUND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and   I  will  ciuote  you  prices  on  Chetnicals  which  are  certain   to  clean 

your  boilers  and  keep  them  clean. 


Engineers*  Supplies 


LxjbricaLtirvg  Oils 


DAVID  SLEETH, 
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Runs  Like  an  Biffin  X^atch 

That  is  what  Mr.  iiruce,  of  Stonewall,  Man.,  says  of  his  Whcclock  I' 
Write  for  Catalog,  Dept.  E. 
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The 


GOLDIE  &  MCCULLOCH  CO. 

GALT,  ONT. 


Limitetl 


Sidiu  wall,  Man.,  M;i\'  .'iotli,  j()oi. 

Mi-ssis.  Cniklif  iV  MiC  ullorli,  liall,  Onl. 

Dear  Sirs:  1  am  hiMIri  pk'asc-il  vvilli  ctij^iTii!  mory  clay.  My  cii^iniHT  tlioi-uij; lily  inukTslaiuK  il  now,  ami  it 
is  l.ikin/  a  tliii  il  less  sliraiii  than  wlu-n  wi'  lii  st  stai  ti!cl.  It  siin|)ly  i  ims  liki'  an  I'^l^-iii  Watch,  aiul  it  I  ex  i  i  lia\  i-  an 
ii])pi>r  l unity  ot  llirovvini^  any  hiisiiu'ss  in  yoiu'  way,  I  '.vill  only  bo  too  ploaseil  to  do  il. 

^'ours  triil\ ,  \\  .  j.  lii  iu  i'. 

w  ic  M.\i<K  \v  ni;i:i.ocK  kn(;ini;s,  idi'ai.  i;NtiiNHs,  c;as  and  (;asoi.ini-;  i;n(;ini;s,  iiori,ni<s,  I'l'Mi-s,  WA  ri;K  \viii:i:i.s,  c>A  rnM':Ai. 

Mll.l,  MAt;illNKRY,  PLOIIK  Mll.l,  MACIUNKRV,  WOI.K  (iVKATOKS,  WOOD-WOK  K I  N(;  M  Allll  N  KU  Y,  SIIINi;i,l';  MACIUNKKV, 
IllCADINC,  AND  STAVE  MAt:HINKRY,  WOOD  KIM  SI'LIT  PULI.HYS,  IRON  Ptri.LKYS,  SIIAI' riNC,  IIANCII-KS,  (iKARINC,  COl'fl,INliS, 
I'UICTION    (I.IITCII    t'OllM.INOS,     KKK'TION    Cl.t'TC'll     I'liT.I.KYS,     tllAIN    TAIKI.K,    SAI'liS,    VAl'I.TS    AND    VAl'I.r  nO(.>KS. 
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THE  OTTAWA  PUMPING  STATION. 

One  of  the  most  attractive  looking  places  in  Ottawa 
is  the  city  water-works  pumping  station,  a  substantial 
stone  structure,  the  design  of  which  clearly  expresses 
its  purpose.  The  building  is  surrounded  with  well 
kept  walks  and  shrubbery,  and  in  front  a  fountain  of 
attractive  design,  sends  forth  its  cooling  spray.  Inside 
the  building  cleanliness  and  neatness  are  everywhere 
apparent  in  a  degree  to  delight  the  heart  of  the  visitor 
interested  in  mechanics,  and  to  reflect  credit  upon 
Mr.  Barnes,  the  courteous  and  efficient  engineer  in 
charge. 

The  station  is  equipped  with  four  pumps,  each  having 
a  capacity  of  3,000,000  gallons  per  24  hours.  These 
have  been  in  operation  for  more  than  twenty  years, 
and  are  apparently  good  for  as  many  more  years  of 
service.  There  is  also  a  large  pump  of  later  date,  the 
rated  capacity  of  which  is  8,000,000  to  10,000,000 
gallons  per  twenty-four  hours,  but  which  actually 
pumps  only  5,000,000  to  6,000,000  gallons.  All  the 
pumps  are  operated  by  turbine  wheels,  working  under 
a  head  of  28  feet,  the  large  pump  being  operated  by 
two  wheels  of  750  h.p.  capacity  each. 

An  addition  has  recently  been  built  at  one  end  of  the 
building,  in  which  will  be  installed  another  pump  of 
4,000,000  gallons  capacity,  space  remaining  for  still 
another,  when  the  increase  of  population  shall  de- 
mand it.  The  pumps  carry  a  pressure  of  90  to  95  lbs.  per 
square  inch  at  the  pumping  station,  which  is  increased 
to  1 10.  lbs  in  case  of  fire.  The  water  from  these  pumps 
is  distributed  to  all  parts  of  the  city  through  sixty 
miles  of  mains.  The  consumption  of  water  amounts  to 
the  high  figure  of  142  gallons  per  head  of  population,  as 
compared  with  28  gallons  in  Glasgow. 


LEGAL, 

The  Appeal  Court  has  sustained  the  decision  of  Chief 
Justice  Armour  that  the  rolling  stock  of  an  electric 
railway  was  real  property.  Chief  Justice  Armour  held 
in  the  case  referred  to  that  the  rolling  stock  was  an 
essential  part  of  the  railway,  the  latter  being  useless 
without  it,  and  therefore  it  was  real  propertv  covered 
as  such  by  the  mortgage,  which  was  involved  in  the 
suit.  The  Court  of  Appeal  supported  this  view,  point- 
ing out  that  the  rolling  stock  really  constituted  part  of 
one  great  machine,  confined  to  a  particular  locality  for 
which  it  was  specially  constructed  and  fitted.  The 
rails  and  power  house  were  unquestionably  realty,  and 
the  rolling  stock  formed  part  of  it  in  a  much  more  inti- 
mate and  connected  manner  than  did  the  rolling  stock 
of  a  steam  railwav.  . 


Judge  McTavish,  of  Ottawa,  and  Mr.  J.  H.  Burriii,  of  Pem- 
broke, have  been  chosen  arbitrators  respectively  by  the  Almonte 
Electric  Light  Company  to  value  the  plant  of  the  company.  It  is 
said  that  they  have  failed  to  agree  upon  a  third  arbitrator,  and 
that  one  will  be  appointed  bv  Judge  Senkler.  Mr.  D.  .•V.  St-irr, 
of  Montreal,  is  acting  as  ex]iert  for  the  town,  and  Mr.  I.  J.  Ash- 
worth,  of  Toronto,  for  the  company. 
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P 


Made  in  all  sizes 
I  to  1 ,000  I  lorse 
o\\  cr. 


Posit. ve  Friction 
Liberal  Clearance 
All  Parts  Interctiangeabli 


SEE  01  K  GEAREP  SHIFTER. 


CLUTCH  COUF»LINGS 


SEND  FOR 
ESTIMATES- 


D 


ODGE  MANT'G  CO.,  OF  TORONTO,  LIMITED 

TORONTO,  ONT. 


July,  1901 


THE  CANADIAN  ELECTRICAL  NEWS 


PACKARD 


Makers  of 


Lamps  and 


Transformers 
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We  now  furnish  our  well  known  Type  "L" 
Transformers  with  Pancake  Coils. 
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THE  HUBBELL  PULL  SOCKET 

A  short,  easy  pull  and  the  circuit  is  closed. 

Another  pull,  just  as  short,  just  as  easy 
and  the  circuit  is  opened. 
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Perfectly  Simple 

Always  Reliable 


Suitable  for  .my  C.  1'.  liMin  5  lo  50. 


Approved  by  Board  of  Underwriters. 


Sole  Agent  for  Canada 
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FAN  MOTORS  FOR  1901 

.  .  .  Ceiling,  Desk  or  Bracket  .  .  . 

Send  for  Bulletin  No.  302. 

Watson  Jack  8c  Co. 
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THE  NORTHEY  TRIPLEX  POWER  PUMP 


'  In  the  Norlhey  Triplex  Power  Pump  we  offer  a  machine  piit  loijethcr  wiih  Aill  bruughi  Ly  years  of 
experience  in  pump  building,  and  wiih  fu  1  provision  made  f  r  the  varied  demands  likely  lo  l*c  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  thp^  three  cranks  120  degreesapart,  thus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  eccnomizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  be  conveniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  lo  suit  all 
(juties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STYLES  AND 
VARIETIES  OF  PU.MPING  MACHINERY  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.  C.\TALOGUES  AND  SPECIFICATIONS  FURNISHED 
UPON  REQUEST. 


We  are  also  manufacturers  of  the  Northey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  vntermittent  power 
users  in  the  maiket.   Suitable  for  machine  shops,  pumping  and  electric  light  plants,  etc. 
Write  for  descriptive  booklet. 


THE  NORTHEY  CO,  um™.  TORONTO,  ONT. 
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WATER  TUBE  BOILERS  IN  THE 
BRITISH  NAVY. 

The  committee  which  was  appointed  by  the  British 
Admiralty  last  year  to  advise  upon  the  subject  of 
modern  types  of  boilers  for  the  Navy,  have  recently 
issued  an  interim  report  recommending  that  further 
trials  be  made  of  four  different  types  of  water  tube 
boilers,  the  Babcock  &  Wilcox  being  mentioned  first 
on  the  list.    The  committee  advise  that  the  Belleville 


engines  of  large  power,  this  type  of  boiler  is  destined 
before  long  to  entirely  supersede  the  Scotch  marine 
boiler,  as  one  of  its  special  features  is  the  fact  that  it 
can  be  made  for  any  pressure  up  to  500  pounds  per 
square  inch,  and  will  work  satisfactorily  at  this  pressure. 
A  large  number  of  these  boilers  have  already  been  in- 
stalled in  the  Mercantile  Marine,  and  we  understand 
the  Allan  Line  have  several  of  them  on  their 
ships. 


Canadian  Electrical  AssociationConvention,  1901. — Group  Photograph  of  Memhers  and  Visitors,  on  the 

Steps  of  the  Parliaeent  Buildings,  Ottawa. 


boiler  should  be  discarded  for  all  future  ships,  already 
ordered. 

The  Babcock  &  Wilcox  water  tube  boiler  has  been 
tried  for  some  time  in  the  Navy  with  very  good  results 
and  the  Admiralty  have  recently  ordered  additional 
Babcock  boilers  for  some  of  the  new  ships  now  build- 
ing. This  type  of  boiler  has  been  in  use  by  the  United 
States  Navy  for  a  number  of  years  with  very  satisfac- 
tory results,  and  all  the  new  cruisers  now  authorized 
by  Congress  are  being  fitted  with  it.  Elaborate  trials 
under  all  conditions  have,  it  is  claimed,  shown  the 
Babcock  marine  boiler  to  be  superior  in  design  and 
construction  to  other  types  of  water  tube  boilers,  and  it 
seems  almost  certain  that  this  will  be  the  boiler  to  be 
adopted  for  naval  purposes  in  future.  There  is  every 
evidence  also  that,  in  view  of  the  ever  increasing  steam 
pressures  required  for  giving  the  best  economy  with 


NOTES. 

After  a  prolonged  discussion  upon  the  tenders  sub- 
mitted for  the  city  lighting  of  Montreal,  the  council  de- 
cided to  call  for  new  tenders  in  September. 

The  New  York  offices  of  the  Manhattan  General 
Construction  Co.,  manufacturers  of  the  Manhattan  arc 
lamp  have  been  removed  from  11  Broadway  to  120 
Broadway. 

A  new  board  of  directors  has  recently  been  appointed 
by  the  North  Shore  Power  Co.,  Three  Rivers,  P.Q., 
comprising  the  following  gentlemen  :  F.  F.  Farmer, 
Three  Rivers,  P.Q.,  president;  E.  C.  Cresley,  Bruthle- 
boro,  Vl.,  vice-president  ;  J.  B.  Fregeau,  Three  Rivers, 
Que.,  managing  director;  E.  Hargrove,  Sherbrooke, 
Que.,  secretary-treasurer;  Warren  Curtis,  New  York  ; 
S.  Stevens,  Stanstead,  Que. 
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Ix  many  respects  the  Convention  held 
at  Ottawa  last  month  was  the  most 
important  meeting  since  the  Associa- 
tion was  organized.  The  attendance  exceeded  that  of 
any  former  meeting,  and  was  thoroughly  representative 
of  the  Provinces  of  Ontario  and  Quebec.  The  papers 
were  of  a  high  order.  They  received  a  careful  hearing 
and  evoked  considerable  discussion,  and  would  no 
doubt  have  elicited  more  but  for  the  exhaustive  manner 
in  which  the  subjects  were  dealt  with  by  the  authors. 


A  wise  step  has  been  taken  in  amending  the  Constitu- 
tion to  provide  for  a  class  of  student  members.  The 
young  men  who  may  be  expected  to  avail  themselves 
of  the  privilege  of  student  membership  are  a  desirable 
class,  and  after  graduation  will  probably  apply  for  full 
membership  and  take  an  active  part  in  the  affairs  of 
the  Association.  Student  membership  has  been  estab- 
lished in  several  of  the  American  Scientific  Societies  as 
well  as  by  the  Canadian  Society  of  Civil  Engineers, 
with  satisfactory  results,  and  there  is  no  reason  to 
doubt  that  the  Canadian  Electrical  Association  will 
have  a  similar  experience.  Another  important  change 
in  the  Constitution  is  that  w-hich  provides  that  persons 
engaged  in  the  sale  of  electrical  apparatus  and  supplies 
shall  not  in  future  be  eligible  to  office  in  the  Associa- 
tion. This  amendment  met  with  unanimous  approval, 
the  consensus  of  opinion  being  that  the  executive  man- 
agement of  the  Association  should  be  placed  excusively 
in  the  hands  of  persons  connected  with  the  management 
and  operation  of  electric  light  and  power,  telephone  and 
telegraph  companies. 


The  Convention  also  gave  its  hearty  approval  to  the 
resolution  introduced  by  Mr.  Higman  which  pro- 
vides that  in  future  the  funds  of  the  AssocLativ>n  shall 
not  be  used  for  entertainment  purposes.  The  adoption 
of  this  resolution  does  not  mean  that  the  annual  asso" 
ciation  banquet  shall  no  longer  be  a  feature  of  the 
Conventions,  but  that  those  wMio  may  desire  to  partici- 
pate will  be  under  the  necessity  of  purchasing  a  ticket. 
In  adopting  this  rule,  the  Association  is  falling  into  line 
with  other  organizations  of  similar  character.  X  better 
use  will  no  doubt  be  found  for  the  .\ssociation  funds 
which  have  hitherto  been  expended  for  entertainment. 


The  admission  of  about  sixty  new  members  at  this 
Convention  is  an  encouraging  evidence  of  growth  in 
popularity  and  influence.  The  management  for  the 
ensuing  vear  has  been  placed  in  experienced  and  care- 
ful though  progressive  hands,  so  that  the  future  seems 
bright  with  promise.  The  selection  of  Quebec  as  the 
place  of  next  meeting  was  made  in  response  to  a  very 
cordial  invitation  from  the  electrical  companies  of  that 
citv.  No  doubt  there  will  be  a  large  gathering  of  the 
members  and  their  triends  to  inspect  the  many  interest- 
ing sights  of  the  Ancient  City  which  may  be  seen  side 
by  side  with  some  of  the  most  modern  developments  in 
electricitv.  The  Quebecers  have  a  reputation  for  hospi* 
tality  equal  to  that  of  the  citizens  of  Ottawa,  which 
leaves  nothing  more  to  be  said. 


W.  C.  Hawkins,  formerly  with  the  General  Electric 
Company  at  Schenectady,  N.Y.,  has  been  appointed 
general  manager  of  the  light  and  power  departments 
of  the  Hamilton  Electric  Light  and  Cataract  Power 
Company. 
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Proceedirvgs  af  the  Eleventh  Convervtiorv 


i  fnr~^HE  Eleventh  Convention   of  the  Avso- 

I     elation  convened  at  the  Russell  House, 
j^B^  I     in  the  City  of  Ottawa,  on  Wednesday, 

fl|H^PH|  June  19th,  1901,  at  10.15  o'clock,  a.m., 

'^•^^W      the  president  Mr.  A.  A.  Dion,  in  the  chair. 
^^^^^^^       The  following-  members  registt  red  as  being 

^^^^^^^     in  attendance  : 

/  W.  H.  Browne,  P.  G.  Gossler,  F.  H.  Leon- 

ard, jr.,  Alfred  Collyer,  R.  M.  Robertson,  G.  W.  Wright,  K.  B. 
Thornton,  W.  F.  Dean,  A.  G.  Crier,  Alex.  Barrie,  Cecil 
Doutre,  Geo.  H.  Olney,  N.  A.  Stinson,  G.  R.  Duncan, 
J,  A.  Douglas,  E.  E.  Cary,  VV.  B.  Powell,  D.  Sleeth, 
J.  A.  Burns,  R.  E.  T.  Pringle,  .1.  P.  Thompson,  F.  N. 
Fairman,    Fred  Thomson,  R.    B.  Owens,  J.    M.  Leamy, 

A.  Milton  Smith,  Robt.  A.  Ross,  Thos.  Rodger,  Montreal; 
Acton  Burrows,  A.  B.  Smith,  E.  D.  McCormack,  J.  W 
Campbell,  H.  G.  Nicholl.%  H.  A.  Moore,  Geo.  J.  Hicks, 
J.  J.  Wright,  C.  H.  Mortimer,  Wm.  L.  Aldrich,  E.  B. 
Biggar,  W.  S.  McLei.sli,  B.  G.  McBumey,  Wm.  McCalfrey, 
Geo.  Angus,  F.  N'ichols,  James  Kynock,  B.  F.  Selby, 
Toronto;  W.    G.    Bradley,    Ben.    Baldwin,  T.  R.  Neville, 

C.  T.  Thomson,  P.  C.  Marchaud,  John  Murphy,  C.  H. 
Courselles,  Wm.  A.  McDuff,    E.  J.  O'Reilly,    W.  Ahearn, 

D.  R.  Street,  R.  Anderson,  A.  E.  Caron,  Hector  Dion, 
Geo.  F.  Macdonald,  1.  L.  Richard,  W.  B.  Monow,  W.  V. 
Soper,  Thos.    Ahearn,    Ormond    Higman,  Geo.    F.  Burk, 

E.  P.  Featherstonhaugh,  Ottawa;  P.  H.  Hoover,  Mr. 
Bliven,  New  York;  R.  B.  Hamilton,  G.  A.  Powell,  S 
Catharines;  F.  W.  Martin,  W.  J.  McLaren,  Hamilton,  Out.; 
R.  J.  Smith,  Perth,  Out.;  V.B.  Coleman,  Port  Hope,  Out.; 
J.  A.  Robertson,  Vankleek  Hill,  Ont.;  H.  B.  KirMand, 
Chelsea,  Mass.;  H.  O.  Fisk,  Peterborough,  Ont.;  A.  Sang- 
ster,  R.  N.  Robins,  Sherbrooke,  Que.;  Frank  Houghton, 
Cleveland,  O. ;  Geo.  U.  G  Holman,  L.  Denis,  Quebec  City; 
h.    H.  Reesor,  St.    Mary's;    J.  E-    Skidmore,  Cobourg  ; 

B.  F.  Reesor,  Thos.  Sadler,  Lindsay;  E.  S.  Reynolds, 
Philadelphia;  G.  L.  Kitchen,  Newmarket;  J.  M.  Brown, 
Carleton  Place;  E.  J.  K>  ly,  Merrickville;  W.  R.  Taylor, 
Aylmer,  Que.;  J.  W.  Pnrcell,  Walkerville;  John  Yule, 
Guelph;  W.  A.  Layman,  St.  Louis,  U.S.A.;  D.  A.  Starr. 
Cornwall;  A.  S.  Carswell,  Pakenham;  Ranul  Girouard, 
Smith's  Falls. 

The  President,  Mr.  A.  A.  Dion,  in  openinj^  the  Conven- 
tion, said: 

Gentlemen,  the  programme  for  this  mnrning 
was  to  be  a  civic  w^'lcomc  by  ilie  Mayor  of  Oli.ivva. 
Owing  to  the  fact  that  several  members  will  not  reach 
the  city  until  the  noon  train  it  was  thought  advisable  to 
postpone  the  welcome  from  the  city  until  the  optninj;  of 
the  afternoon  session  at  2.15.  This  was  agreial  le  to  the 
city  autlioritics  and  it  is  arranged  to  do  that.  1  would 
advise  you,  however,  to  be  here  pretty  sharp  on  time  this 
afternoon  at  2.15  so  as  not  to  disappoint  the  Mayor  and 
other  aldermen  of  the  Reception  Committee  of  the  City 
Council  who  will  be  here  to  greet  you. 

An  unfortunate  mistake  was  made  in  expressing  the 
papers  of  the  Secretary-Treasurer  from  Toronto  by  the 
Canadian  Express  Co.  instead  of  the  Dominion  Express 
Co.,  con.sequently  they  will  not  be  here  until  about  eleven 
o'clock,  so  that  he  has  not  got  the  register  of  the  mem- 
bers or  his  minute  book  or  report.  Nevertheless  I  thought 
it  would  be  too  bad  to  lose  the  whole  morning,  and  we 
might  .skip  these  items  on  the  order  of  business  and  go  on 
with  other  matters  filling  in  the  moniing,  so  that  at  the 
o])ening  of  the  afternoon  session  we  could  go  on  with 
these  tilings  which  wc  will  have  to  lav  aside  this  morn- 
ing. 

The  second  item  on  the  i)rogrammc  is  an  aildrcss  by  tlic 
President  of  the  Association.  I  may  say,  gentlemen,  that 
this  was  ptit  on  the  programme  in  accordance  with  a  cns- 
tem  which  has  held  in  this  Association  ihat  the  President 


should  make  a  formal  address  at  the  opening  of  the  Con- 
vention. I  may  say  it  is  not  my  purpose  this  year  to 
take  up  your  time  with  any  formal  address.  This  ad- 
dress which  usually  covers  the  progress  of  electrical 
science  and  industry  throughout  Canada  during  the  past 
year,  loses  considerable  of  its  value  from  the  tact  that  all 
these  items  recording  the  progress  of  science  and  industry 
in  this  country  are  regularly  reported  in  the  lay  and 
technical  press  and  we  are  all  familiar  with  them,  so 
that  any  review  which  I  might  make  would  only  be  a 
repetition  of  something  you  have  already  read  or  heard 
I  may  say,  however,  that  I  am  exceedingly  pleased  to 
meet  so  many  of  you  in  this  my  own  city  toatlend  the 
Electrical  Convention.  Last  year  on  account  of  the  fire 
which  had  taken  place  the  convention  was  removed  to 
another  place  to  my  great  regret,  and  I  am  only  too  glad 
that  I  am  now  given  an  opportunity  to  redeem  the  jjrom- 
ise  we  had  made  before  of  giving  you  a  reception  in  our 
own  city.  The  programme  will  show  you  that  some 
little  entertainment  has  been  provided  for  you.  We  have 
tried  to  arrange  it  so  as  to  fill  in  the  Teisure  time  and  not 
to  interfere  with  the  business  portion  of  the  convention. 
I  trust  when  you  go  away  from  this  city  you  will  cairy 
with    you    very    pleasant  memories    o(    your     sojourn  heie. 

The  list  of  papers  which  you  have  before  you  is  a  very 
interesting  one,  and  I  trust  the.se  will  receive  very  full 
discussion  at  your  hands.  It  was  desired,  as  in  former 
years,  to  have  these  papers  printed  and  placed  in  vour 
hands  sometime  before  the  opening  of  this  meeting  in  or- 
der that  you  might  make  yourselves  familiar  with  them 
and  come  prepared  to  discuss  them.  I  can  sav  for  Mr. 
Gossler,  the  Chairman  of  the  Committee  on  Papers,  that 
he  has  used  every  pos&ible  effort  to  have  that  done,  but 
it  is  a  very  difficult  task.  It  was  almost  impossible  to 
get  a  manuscript  from  those  who  prepared  them  in  time  ; 
the  result  was  the  papers  were  placed  in  print  at  eight 
o'clock  last  evening,  so  that  if  we  have  tlum  here  jirinted 
at  all  it  is  due  to  tlie  diligence  of  Mr.  ftlortimer,  as  they 
reached  him  only  at  that  late  hour. 

Some  of  the  papers  are  very  timely  and  I  would  like 
them  specially  di.scussed.  One  of  the  papers  refers  to 
rates  for  electric  light.  This  is  not  a  new  stibject,  but 
one  of  increasing  importance.  Another  subject  for  dis- 
cus.sion  is  also  on  the  same  lines,  as  to  the  best  sy.stem 
of  charging  for  induction  motors.  It  is  evident  tliat 
some  of  the  older  plans  of  charging  for  electric  light  and 
power  are  often  cumbrous  and  not  c(iiutable  in  everv 
sense,  and  there  has  .  been  a  desire  during  the  last  fe  w 
years  on  the  part  of  electric  companies  th«-oughout 
America  to  devise  systems  of  charging  which  would  be 
equitable  both  to  the  supply  ^company  and  to  the  consumer 
A  great  deal  has  been  written  and  .several  papers  have 
been  read  in  other  societies  on  this  subject,  and  I  am 
glad  to  .say  that  wc  will  have  some  discussion  on  the 
matter.  It  is  a  thing  that  everybody  can  speak  on  and 
I  trust  will  be  fully  discussed,  so  that  we  may  all  gather 
some  valuable  information  from  our  meeting. 

I  declare  this  meeting  now  open  for  business  and  1  trust 
I,  wc  will  have  a  full  attendance  at  all  the  sessions.  Tlu- 
iiext  item  is  the  reading  of  the  minutes,  which  will  liavc 
to  be  dispensed  with  for  the  reasons  I  liavc  given,  also 
the  report  of  the  Secretary.  The  next  item  will  be  the 
reports  of  committees. 

Mr.  J.  J.  Wright,  on  behalf  of  (lu-  Chairman,  Mr.  R.  O. 
McCuUough,  presented  the  report  of  the  Legislative  Com- 
mittee, as  follows: 

uKi'our  OK  i.Kc;isi..\TivK  coMMrrrKK. 

(rcutlemen:  — Since  your  convention  of  last  year,  the 
Legislative  Committee  has  had  its  h.inds  1  retly  full. 
While  uf)  direct  attack  was  made  on  what  is  generally 
known  as  the  Conmcc  Act,  the  Citv  of  Toronto  intiodiiced 
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a  bill  to  be  relieved  from  its  provisions,  and  after  much 
discussion  in  regard  to  the  construction  of  a  private  act 
of  the  Consumers'  Gas  Company  and  its  conflict  with 
the  Conmee  Act,  an  Act  was  passed,  the  practical  effect 
of  which  is  to  provide  that  the  Municipality  of  Torr)iito 
is  not  within  the  provisions  of  the  Conmee  Act,  as  far 
as  the  Consumers'  Gas  Company  is  concerned  or  the  es- 
tablishment of  a  municipal  gas  plant  within  the  munici- 
pality. It  was  feared  that  the  introduction  of  this  bi.l 
by  the  City  of  Toronto  would  lead  to  a  reconsideration 
of  the  principles  of  the  Conmee  Act,  and  accordingly  such 
steps  as  were  thought  necessary  to  protect  these  principles 
were  taken  witli  favorable  results. 

The  most  important  matter  your  committee  had  to  deal 
with  was  the  assessment  question.  As  you  are  aware, 
since  what  is  known  as  the  Scrap  Iron  Decision,  theie 
has  been  constant  agitation  on  the  part  of  various  muni- 
cipalities in  the  Province  for  the  introduction  of  an  Act 
to  repeal  the  Assessment  Law  and  enact  such  legislation 
as  became  necessary  to  do  away  with  the  effect  of  this 
decision,  and  the  Provincial  Government  recognizing  the 
justice  of  this,  appointed  a  Commission  to  deal  with  the 
whole  question  of  assessment.  It  was  thought  advisable 
that  this  Association  should  be  represented  before  the 
Assessment  Commission  by  Counsel  so  that  the  case  of 
the  Electric  Light  Companies  should  be  properly  presented 
to  the  Commission.  Mr.  W.  M.  Douglas,  K.C.,  of  Tor- 
onto, was  retained  by  your  Committee  and  attended  at 
the  several  sessions  of  the  Commission.  Your  interests 
were  well  and  carefully  attended  to  and  your  case  fairly 
and  properly  presented  to  the  Commission,  at  a  compara- 
tively small  cost.  It  may  be  stated  here  that  electric 
light  companies  do  not  object  and  have  never  objected  to 
a  fair  taxation,  and  so  far  as  the  Committe  is  aware,  no 
electric  light  company  has  taken  advantage  or  sought  to 
ava.;l  itself  in  any  way  of  the  Scr4p  Iron  Decision.  The 
Assessment  Commission,  finding  itself  unable  to  conclude 
its  inquiries  on  the  general  question  of  assessment  in 
time  to  make  its  report  to  the  Legislature  in  session, 
made  an  interim  report  to  the  Government,  dealing  with 
the  assessment  of  companies  having  franchises  or  quasi 
iranchi.ses  from  Municipal  Corporations.  It  recommend- 
ed the  enactment  of  a  law  providing  that  all  the  prop- 
erty of  such  companies  shall  be  taxed  first  on  the  value 
of  the  land  and  then  on  the  value  of  the  buildings  or 
works  thereon,  on  a  basis  of  the  cost  of  their  reproduc- 
tion, all  wires,  poles,  gas  mains  or  other  property  of 
the  company  being  included.  The  Goveiiiiiient  then  in- 
troduced a  bill  to  repeal  the  Act  on  which  tlie  Scrap  Iron 
Decision  was  based,  and  also  at  the  same  time,  a.  other 
bill  with  a  measoire  of  relief  to  the  companied  affected, 
but  when  the  matter  was  discussed  in  Parliament,  it  was 
lound  to  be  larger  question  than  at  first  considered  and 
was  left  over  until  the  next  session,  and  both  these  bilL 
were  withdrawn. 

The  Assessment  matter  then  is  practically  in  the  same 
position  as  formerly,  with  this  exception,  however,  that  it 
is  certain  to  be  dealt  with  fully  at  the  next  session  of 
the  Legislature.  Your  Committee  feels  that  it  would  be 
a  great  hard.ship,  especially  on  small  companies,  to  be 
taxed  to  the  limit  on  a  basis  of  cost  of  reproduction, 
that  no  reasonable  objection  sliould  be  made  to  taxation 
based  on  the  gross  revenue  of  the  company  or  totaxation 
on  the  value  of  the  plant  and  works  in  the  same  propoi- 
tion  as  other  manufacturing  plants  in  the  same  munici- 
pality. It  will  be  necessary  for  the  Association  to  take 
active  measures  for  the  proper  presentati(jn  of  its  views 
to  the  Government  and  also  the  Assessment  Commission, 
and  I  believe  it  is  right  for  the  Committee  to  state  here 
that  considering  the  very  important  work  carried  on  bv 
this  Committee  and  the  incalculable  benefit  derived  from 
its  work  by  the  various  electrical  companies  belonging  to 
this  Association,  and  the  unselfi.sh  and  arduous  labors  of 
the  members  of  the  Committee  at  their  o^vn  expense, 
that  the  campanies  interested  do  not  and  have  not  prop- 
erly supported  the  Committee  financiallv.  At  your  con- 
vention last  year,  a  motion  wa.s  carried  referring  the 
matter  of  raising  money  for  legislative  purposes  to  the 
Executive  and  Legislative  Committees.    These  Committees 
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met  and  engaged  a  canvasser  in  the  employ  of  Mr.  Mort- 
imer at  fixed  charge  per  company  visited,  but  the  results 
obtained  were  to  say  the  least  very  disappointing.  The 
total  amount  r&iSed  during  the  year  was  5253.00,  which 
after  deducting  last  year's  deficit  of  532.86  left  5220.14. 
The  expenses  for  the  year  have  not  been  large.  They 
amount  to  $227.86,  which  leaves  a  deficit  of  $7. 72.  The 
disbursements  are  as  follows: 

For  telegrams,  postage,  stationery, 
printing  exchainge,  services  of  canvass- 
er,  etc    47.51 

For  legal  services    180.35 

Total  5227.86 

The  number  of  companies  and  individuals  who  have 
contributed  this  year  is  23;  last  year  the  number  was  76. 

The  names  of  the  contributors  are  as  follows  : 

Trenton  Electric  Co.,  Renfrew  Electric  Co.,  Strathroy 
Electric  Co.,  Knight  Bros.  Co.,  Burk's  Falls:  James 
Playfair,  Midland;  \V.  H.  Birchard,  Aurora:  Smith  Fall's 
Electric  Co,  Hamilton  &  Prout,  Forest:  Henry  Cook, 
Hensall;  Wingham  Electric  Co..  Merrickville  Electric 
Light  Co.,  Ottawa  Electric  Co.,  K.  A.  Corbett,  Port 
Hope;  Brantford  Electric  &  Operating  Co.,  Guelph  Light 
&  Power  Co.,  Citizens  Telephone  &  Electric  Co.,  Rat 
Portage;  Ingersoll  Electric  Co.,  Ga.t  Gas  Light  Co., 
Petrolia  Eleceric  Light  Co.,  Gananoquc  Electric  Light 
Co.,  Wm.  Moore  &  Son,  Mcaford;  St.  Thomas  Gas  Co  , 
Jos.  Knox,  Stayner. 

Your  Committee  desires  to  urge  the  absolute  necessity 
of  greater  financial  assistance,  as  the  work  next  vear  is 
of  the  greatest  importance.  It  is  reasonably  certain 
that  some  effort  will  be  made  against  the  Conmee  Act 
and  the  Assessment  question  demands  vour  earnest,  un- 
divided and  unceasing  attention.  It  is  unfortunate  that 
so  important  a  question  as  that  of  assessment  should 
come  before  the  House  at  the  last  session  of  the  existing 
Parliament,  as  the  members  may  be  influenced  in  their 
deliberations  by  the  prevailing  antagonism  to  corpora- 
tions. This  leads  your  Committee  to  again  emphasize 
the  importance  of  this  question  and  the  desirabilitv  thai 
the  companies  should  take  immediate  action  towards  pro- 
tecting their  rights,  in  some  measure  at  least. 

Your  Committee  desire  to  express  their  acknowledge- 
ment to  these  who  have  so  ably  and  generously  assisted 
in  protecting  at  their  own  expense  the  rights  and  interests 
of  the  companies. 

R.  O.  McCulloch, 
Chairman  Committee  on  Legislation. 

The  President  :  The  report  is  before  you,  gentlemen, 
for  consideration.  The  Committee  has  raised  an  import- 
ant question,  that  of  furnishing  adequate  supixirt  to  the 
Legislative  Committee  for  the  carrying  on  of  its  import- 
ant labors,  and  I  think  it  is  a  matter  that  oughttobe 
dealt  with.  If  anyone  has  any  explanation  to  offer  or 
any  reasons  to  give,  or  any  suggestions  to  make  as  to  a 
better  way  of  handling  this  subject  we  would  1  e  verj 
pleased  to  hear  from  them.  It  is  certain  that  the  IvCgis- 
this  year,  andnextycar  must  be  cintinucd  as  q  permanent 
iient  committee  to  watch  our  interests,  and  they  must 
have  ways  and  means.  If  the  means  thev  have  adopted 
so  far  have  not  been  adequate  we  should  discuss  sd^me 
other  way  of  getting  them.  The  lA'gislative  Committee 
are  doing  our  work  collectively  in  a  better  wav  than  we 
can  do  it  individually,  and  this  matter  should  be  fairlv 
considered. 

Mr.  John  Yule  :  The  situation  at  present  in  (Ontario  in 
regard  to  the  interest  of  the  lighting  companies  is  very 
seriou.<5.  The  next  session  of  the  Legislature  is  the  la.st 
session.  It  practically  amounts  to  an  election  campaign, 
and  there  is  great  danger  of  the  Opposition  taking  np  the 
cry  and  making  it  a  part  of  their  platform  that  the  pres- 
ent Governmont  has  been  the  creature  of  the  coriv^ratii  ns, 
which  it  has  not  been.  This  report  is  very  full,  1  nt  it 
does  not  embody  a  quarter  of  the  work  that  has  te  n 
done.  Every  member  of  the  Committee  has  been  at  a 
large  financial  outlay  that  is  not  charged  to  the  fimds 
subscribed  at  all.  I  am  so  much  d  sgusted  with  the  sup- 
port we  got  from  the  companies  that  I  fv^l  like  dropping 
the  thing  and  letting  them  take  care  of  themselves;  and 
if  the  members  of  the  Committee  were  to  leave  the  whole 
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thing  alone  severely  for  a  year  or  two  we  would   be  back     an  effort  to  get  a  three  years'  agreement 


I  would  ask 


in  a  worse  position  than  we  were  before.  I  claim  our 
labors  have  been  of  great  financial  value  to  the  companies 
of  Ontario.  You  know  how  many  companies  have  been 
bought  out,  after  arbitration,  and  these  simply  represent 
the  amout  of  money  that  has  been  paid  by  municipalities 
to  those  companies.  If  we  had  not  succeeded  in  getting 
our  interests  properly  represented  before  the  Government 
every  companv  that  has  been  transferred  would  sim]ily 
have  been  wiped  out.  The  feeling  of  the  municipalities 
and  average  aldermen  is  that  they  should  put  in  their 
own  plant  and  go  into  competition  with  the  existing 
companies.  I  donjt  know  that  I  can  say  enough  to  im- 
press upon  the  companies  the  "importance  of  this  thing 
and  of  continually  watching  and  guarding.  If  they  only 
knew  what  work  we  have  done  they  would  look  at  the 
thing  in  a  proper  and  more  liberal  spirit. 

Mr.  B.  F.  Reesor  :  Mr.  President,  I  don't  know  that 
I  can  add  very  much  to  what  Mr.  Yule  has  just  said.  I 
am  as  satisfied  in  my  own  mind  as  I  am  satisfied  of 
anything  that  had  it  not  been  for  the  Conmee 
Bill  passed  and  in  existence  to-day,  every  com- 
pany or  individual  that  has  been  in  the  electric  light 
business  and  has  been  bought  out  by  a  corporation  would 
not  have  been  bought  out,  but  would  have  dropped  out 
of  place,  would  have  been  swamped  and  ruined.  As  far 
as  our  town  is  concerned,  we  feel  that  very  keenly.  We 
are  in  probably  a  unique  position;  we  have  not  had  any 
street  lighting  for  almost  a  year.  There  has  been  a  fi^ht 
going  on  there  ever  since  and  we  are  satisfied  that  had  it 
not  been  for  the  Conmee  Bill  we  would  have  had  the  op- 
position of  the  corporation;  the  corporation  would  have 
gone  into  lighting  on  their  own  account.  As  it  is  now, 
we  are  sustained  by  the  Conmee  Act  and  we  are  in  that 
position  that  before  the  corporation  can  go  into  lightintr 
on  their  own  account  they  have  got  to  buy  us  out.  I 
don't  think  they  propose  to  buy  us  out  at  all,  but  at  the 
same  time  that  is  the  position  we  would  have  been  in, 
and  we  would  have  had  a  corporation  plant  put  in  there 
and  our  plant  thrown  in  the  scrap  pile;  and  I  feel,  as  a 
member  of  the  Legislation  Committee,  very  keenly  that 
we  have  not  been  supported  by  the  electric  companies  and 
th«>e  interested  the  way  we  should  have  lieen.  Vlure  is 
nothing  for  it  that  I  can  see  other  than  to  go  on  in  the 
way  we  have  been  going.  I  can't  conceive  any  better 
way  of  raising  and  devising  ways  and  means  for  subscrib- 
ing than  the  way  it  has  been  done.  If  anv  member  of 
the  Association  can  suggest  something  better  I  would  be 
pleased  to  hear  it. 

Mr  W.  H.  Browne  :  Mr.  President,  I  have  somewha* 
arrived  at  the  impression  that  the  efforts  of  the  canvass- 
ing committee  for  the  procuring  of  funds  for  the  T,egisla- 
tive  Committee  for  the  past  year,  have  been  confined 
largely  to  the  companies  in  Ontario  only,  and  they  have 
seemed  to  treat  this  matter  as  an  Ontario  one.  I  find 
in  looking  over  the  report  of  last  year  that  Mr.  Yule's 
idea  was  that  a  canvasser  be  engaged  to  visit  all  the 
companies  and  get  them  to  sign  an  agreement  to  con 
tribute  a  specific  amount  for  five  years.  I  am  not  aware 
that  that  suggestion  has  been  acted  upon.  We  in  Quebec, 
although  not  menaced  by  the  same  spirit  that  .seemed  to 
prevail  prior  to  the  passage  of  the  Conmee  Act,  must 
necessarily  anticipate  in  the  future  legislation  of  some 
kind;  and  I  presume  it  would  extend  to  other  portions  of 
the  Dominion  as  well,  and  we  certainly  .should  not  be  lef' 
out  for  contributions  to  this  fund.  I  may  say  the 
Koyal  has  been  ready  to  do  its  part. 

Mr.  .Tohn  Yule  :  There  was  one  company  which  came 
into  Canada,  an  American  companv,  whose  interests  in 
Canada  are  not  at  present  affected  at  all,  but  tluy  very 
generously,  and  with  a  good  deal  of  foresight,  said,  "we 
are  not  affected  at  present,  but  we  can  see  if  this  thing 
is  going  to  go  on  it  will  not  be  long  before  we  are  af- 
fected, and  we  are  prepared  to  support  you  in  ynur 
fight."  It  seems  galling  to  me  that  peojile  that  have 
received  the  benefits  <if  <iin-  work  never  even  gave  us  a 
dollar  or  wrote  us  a  letter.  As  to  the  agreement,  it 
was  decided  to  call  for  it  for  lliree  years  in' te;id  of  fi\  e 
We  thought  five  years  was  too  long  ahead  and  we  jna<lc 


the  Secretary  have    all  those    who  signed    the  agreement 
paid  the  draft  that  was  sent  out  for  the  asses.sanent  ? 

Mr.  C.  H.  Mortimer  :  I  think  so,  as  far  as  I  know. 
Where  drafts  have  been  made  they  have  been  paid.  The 
draft  was  only  made  for  one  year's  assessment.  I  think 
the  great  majorityof  them  paid  the  drafts. 

Mr.  B.  F.  Reesor  :        This    canvass    that    was  spoken 
about  in  the  last  year's  report  was  not  made,  was  it  ? 

Mr.  Mortimer  :  Western  Ontario  was  pretty  thorough- 
ly canvassed;  and  when  the  canvasser  started  out  again 
this  year  I  asked  Mr.  McCuUough  if  we  .should  continue 
that  work,  and  Mr.  McCuUough  said  no,  so  that  nf)thing 
has    been  done  in  Eastern  Ontario. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  B.  F.  Reesor, 
that  the  report  of  the  Committee  on  Legislation  be 
adopted.  Carried. 

The  President  :  The  Committee  on  Standardization  of 
Accounts,  of  which  Mr.  Hart  was  chairman,  and  which 
committee  exists  for  two  years,  had  done  s<jme  work  in 
the  first  year  and  obtained  some  additional  data  durin;; 
the  last  year  from  which  Mr.  Hart  was  to  prepare  a 
report  to  submit  to  this  meeting.  Mr.  Hart  is  not  here 
this  morning;  he  may  be  here  later,  and  as  there  are 
other  committees  to  report,  we  might  possibly  have  a 
report  from  the  Standardization  Committee  at  a  later 
session. 

The  President  called  for  the  report  of  the  Committee  on 
Rating  of  Arc  Lamps. 

Mr.  O.  Higman  :  There  has  been  no  meeting  of  the 
Committee.  The  understanding  was  that  as  arc  lij;hting 
was  at  that  moment  in  a  tran.sitory  state  we  should  de- 
lay action  in  the  matter  of  a  standard  until  some  future 
time. 

I  might  say  that  during  the  last  session  an  amendment 
was  made  to  the  Act  giving  power  to  create  a  standard 
for  arc  lighting,  and  if  this  Committee  is  continued  thes 
can  get  to  work  now,  with  the  assistance  of  the  Depart- 
ment, and  make  such  standards  as  they  deem  necessary. 

The  President  appointed  as  the  Nominating  Committee 
to  strike  the  standing  committees  for  the  coming  year, 
Messrs.  W.  H.  Browne,  Montreal;  J.  J.  Wright,  Toronto; 
and  Mr.  B.  F.  Reesor,  Lindsay;  with  instructions  to  re- 
port to-morrow  as  to  the  standing  committees  for  the  year. 

The  President  ;  The  next  item  will  lie  the  readinij  and 
discission  of  papers. 

Mr.  K.  B.  Thornton,  Montreal,  read  his  luijier  on 
"Notes  on  Construction  and  Protection  of  Aerial  Traiis- 
missicjn  Lines,"  which  was  greeted  with  applause.  (  See 
page  142.) 

The  President  :  You  have  heard  a  very  able  and  inter- 
esting paper  on  a  very  practical  subject,  and  treated  in  a 
very  practical  way — the  kind  of  jiaper  that  many  nuiii- 
bers  of  this  Associatitjn  have  lieeii  asking  tor.  1  think 
we  are  indebted  very  mucli  to  Mr.  Tliornton  for  jiresentin^ 
it  and  treating  the  .subject  in  such  a  complete  manner.  It 
is  now  open  for  discussion  and  I  hope  it  will  receive  a 
very  I'liU  consideralicin. 

Mr.  W.  H.  Browne  :  Mr.  Thornton  has  treated  this 
subject  practically  and  well.  I  hope,  however,  it  will 
not  be  allowed  to  drop  without  submitting  him  to  some 
(|iiesti(Miin^  as  to  further  liirbt  wanted  ujioii  it. 

Mr.  B.  F.  Reesor  :      I  do  not  think  ie  is  fair  that  this 
p.iC>er   should    be    presented     without     disriission.      I'"or  my- 
self, I    feel    very    highly    complimented    in  the  wav  the 
paper  has    been  gotten    up;  I  fancy    Mr.  Thornton  must 
have  been    over    our  transmission  line   (laughter).  Our 
transmission  line  is  carried  out  to  the  letter,  almost  in 
accordance  with  Mr.    Thornton's  ideas,  with  jierh.ips  ore 
or  two  exceptions.      He  speaks  of  a  rubber  co  ere  1  wire. 
Our  transmission  line,  which  is  fourteen  miles  long,  is  a 
bare  wire.    In    another    place  he  speaks  of  barb  wire  on 
the  cross-arm;  wc  have  not  got  barb  wire  on  the  outside 
of    the    cross-arm.    we    have    it    on  the  top  of   the  pole,  btit 
it  is    put  on    with    staples    instead  of  an  insulator;  and 
liien  where  he  grounds  every  pole  we  ground  every  other 
pole,  and  we  have  fifty-six    poles    to  the  mile.      I  .im  a 
little  opposed  to  the  barb  wire  lightning  arrcstnr  ioi  the 
rea.son,  perhaps,  tiiat  there  is  a  danger  of  the  barb  wire 
drugging    or  l)rt;aking  and    gelling    tangled  up  witli  thj 
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live  wire,  although  we  have  had  no  difficulty  whatever  so 
far,  neither  have  we  had  any  difficulty  with  lightning 
discharges.  Those  we  have  had,  have  been  taken  care  of; 
whether  the  barb  wire  has  done  this  or  not,  we  do  not 
know,  but  we  will  give  the  barb  wire  the  credit.  Other- 
wise I  think  the  line  Mr.  Thornton  builds,  mentioned  in 
his  paper,  is  one  of  probably  as  good  con.struction  as 
could  possibly  be  put  up.  I  think  the  depth  of  the  holes 
and  the  poles  are  about  uniform  with  what  wc  have  been 
using.  The  size  of  our  poles  is  seven  to  eight  inches  at 
the  top;  and  five  feet  was  our  standard  for  depth  of  hole. 
We  guyed  our  poles  at  every  turn  and  then  guyed  endwise 
at  short  distances  as  well.  On  our  line  we  have  a  met- 
allic circuit  telephone  line  under  the  transmission  line. 
We  transpose  the  telephone  line  every  fifth  pole  and  it 
has  given  us  eminent  satisfaction.  The  induction  is  nil. 
We  can  talk  over  fourteen  miles  without  any  difficulty; 
it  is  simply  perfect.  Our  voltage  transmission  is  10, coo 
volts.      I  hope  this  paper  will  be  fully  discussed. 

Mr.  P.  G.  Gossler  :  It  is  particularly  interesting  to 
me  to  hear  Mr.  Reesor's  experience  with  his  barb  wire 
protection.  I  think  it  would  be  very  beneficial  and  cer- 
tainly instructive  to  hear  the  result  of  the  experience  in 
other  plants.  The  experience  we  have  had  on  the  Chambly 
line  has  been  exceedingly  satisfactory,  and  I  think  dem- 
onstrates clearly  the  safe-guard  that  barh  wire  as  a  light- 
ning protection  affords.  When  our  line  was  first  con- 
structed it  was  intended  to  have  the  ordinary  air  gap 
arresters  located  at  each  place  where  aerial  lines  were 
connected  with  the  cable,  as  it  has  been  shown  in  a  great 
many  cases  that  there  is  liable  to  be  trouble  where  aerial 
lines  are  connected  with  underground  cables.  This  was 
not  done  as  the  arresters  were  not  available  in  time  and 
the  line  was  put  into  use  without  them;  we  therefore 
anticipated  considerable  trouble  at  the  points  in  the 
transmission  lines,  where  the  aerial  and  underground 
systems  joined.  The  first  storm  that  came  along,  came 
about  midnight,  and  I  think  we  were  all  pretty  well 
scared  because  we  expected  to  see  the  cables  break  down; 
the  barb  wire,  however,  fixed  that,  and  we  ran  one  en- 
tire summer,  through  a  season  when,  according  to  the 
records  of  McGill  College  there  were  more  storms  than  for 
three  years  together  for  the  past  seven  years.  Since 
that  time  it  was  thontjht  inadvisable  to  place  air  gap 
lightning  arresters  where  the  aerial  and  cable  sections 
joined,  inasmuch  as  they  would  necessarilv  be  some  dis- 
tance from  the  station  and  not  under  constant  observa- 
tion. I  should  like  very  much  to  hear  the  experience  of 
other  companies  in  connection  with  the  barb  wire  protec- 
tion. 

Mr.  F.  W.  Martin  :  In  Hamilton  we  have  a  22,000 
volts  transmission  and  we  have  run  the  best  part  of  this 
.  summer  without  the  lightning  arresters  on  at  all.  It  is 
a  que.stion  with  us  whether  it  would  be  advisable  to  put 
the  air  gap  lightning  arrester  on.  We  have  had  storms 
up  there,  and  didn't  know  whether  it  would  be  any  im. 
provement  to  put  them  on  or  not,  in  fact,  mv  own  idea 
would  be  to  leave  the  air  gap  lightning  arresters  off. 

Mr.  P.  G.  Gos.sler  :  About  six  weeks  after  we  put  the 
transmission  line  into  use  there  was  one  very  severe 
storm  which  occurred  early  in  the  evening  when  we  could 
see  the  storm  travelling.  The  storm  struck  Montreal 
first  and  simply  demoralized  the  local  distribution  sys- 
tem, and  then  started  in  a  direction  due  east,  which 
would  be  right  towards  Chambly,  following  along  our 
main  transmission  line.  We  were  fortunate  enough  to 
not  have  our  telephone  communication  interrupted,  and 
followed  the  progress  of  the  storm  till  it  got  to  Chambly. 
When  it  got  there,  there  were  several  local  lines  whicli 
were  simply  paralyzed  and  all  the  transformers  destroy- 
ed; however,  during  that  entire  storm,  po.ssibly  covering 
an  hour,  there  was  not  a  single  discharge  on  the  34  miles 
of  transmission  line.  That  seemed  to  us  almost  conclu- 
sive—it was  conclusive  evidence  of  the  protection  afforded 
by  barb  wire,  and  as  .shewn  on  those  lines  was  a  verv 
reliable  .safeguard.  I  may  say  for  the  three  seasons  that 
line  has  been  in  use  there  has  never  been  a  single  dis- 
charge on  the  line  or  any  interruption  whatever. 

Mr.      F,  Reesor  ;     W«  have  a  six  inch  plate  soldered 


to  every  ground  wire  at  the  bottom  of  the  pole:  and  we 
have  on  our  high  voltage  line  air  gap  arresters  at  each 
end;  we  have  repeatedly  seen  during  a  hea\y  bt'^rm  a 
discharge  going  through  these  air  Ljaps;  at  the  same  time 
our  experience  has  been  that  while  storms  were  going  on 
and  our  local  lines  were  punctured  and  broken  down  our 
transmission  line  was  not  affected  in  any  way. 

Mi.  W.  H.  BrovPTie  :  The  paper  and  the  discussion 
seems  to  have  drifted  to  transmission  lines.  I  w^ould 
like  to  arouse  questions  and  discussion  upon  the  internal 
distributing  lines  within  our  towns  and  cities.  That,  it 
seems  to  me,  is  one  of  the  most  important  features  of 
our  business.  The  transmission  line  question,  I  think, 
has  been  practically  taken  care  of.  How  are  we  acting 
in  our  local  distribution  work  within  the  cities  ?  How 
are  we  making  our  connections  to  our  customers  prem- 
ises ?  How  are  we  avoiding  the  ilangers  from  lightning 
discharges  and  crossings  and  other  things  ?  I  would 
like  to  arouse  some  discussion  and  some  question  on  that 
line. 

Mr.  Campbell  :  I  think  this  gentleman  deserves  to  be 
congratulated  for  the  very  important  paper  he  has  pre- 
sented, and  as  a  suggestion  I  would  think  it  would  be 
wise  to  have  that  paper  published  and  handed  to  every 
electrical  company  in  the  country  for  the  benefit  of  their 
engineers  at  large.  While  I  do  not  wish  to  prolong  the 
discussion  on  transmission  lines,  there  was  one  point  I 
wished  to  refer  to,  and  that  was  barb  wire  as  used  on 
the  very  large  transmission  lines,  take  the  line  irom 
Niagara  Falls  to  Buffalo.  I  understand  that  they  used 
barb  wire  originally  and  abandoned  it.  ^Ir.  Thornton 
speaks  in  his  paper  about  some  engineers  taking  exception 
to  the  use  of  barb  wire.  He  probably  has  a  reason  for 
making  that  remark,  and  I  would  like  to  have  an  explan- 
ation from  him  as  to  what  informatii  n  he  has  on  it. 
The  paper  as  a  whole  is  a  very  important  one  and  one 
which  is  undoubtedly  useful  to  everyone  connected  witJ 
the  Association. 

Mr.  O.  Higman  :  Mr.  Thornton  is  certainly  entitled  to 
our  thanks  for  the  very  able  paper  he  has  given  on  this 
subject.  There  is  just  one  feature  connected  with  the 
line  that  I  would  refer  to,  and  that  is  the  grounding  of 
the  poles  as  a  protection  from  lightning.  At  Uast  30 
years  ago  the  International  Electric  Company  of  Great 
Britain,  when  building  their  line,  invariably  placed  a 
ground  wire  on  everv  alternate  pole,  and  it  was  a  most 
unusual  thing  to  see  a  pole  destroyed  by  lightning.  In 
this  country  where  there  has  been  no  such  practice  I 
have  known  as  many  as  ten  or  twelve  poles  consccuti\-e- 
ly  destroyed,  splintered  by  lightning  Mr.  Smith  will 
bear  me  out  in  this. 

Mr.  A.  B.  Smith  :      That  was  in  the  old  days. 

Mr.  Higman  :  It  was  only  a  few  years  ago  it  was  not 
the  practice  to  ground  poles.  I  think  it  is  an  excellent 
method  of  protecting  the  poles  from  destruction  by  light- 
ning. 

Mr.  H.  A.  Moore  :  I  would  like  to  ask  if  any  oi  the 
members  have  the  data  in  connection  with  the  use  of  any 
other  wire  than  barb  wire  in  particular  as  a  protection 
to  the  lines  ?  The  big  objection  to  the  use  of  l>arb  wire 
seems  to  be  its  lack  of  good  mechanical  pnij-^rties  and 
its  liability  to  corrosion,  and  the  generally  poor  quality 
of  the  iron  in  barb  wire.  I  was  connected  with  a  com- 
pany for  a  few  years  which  operated  a  tran>mi.>ision  line 
and  a  distributing  line  as  well,  and  on  the  local  distribu- 
tion circuits  the  arc  circuit  parjUclcd  or  ran  above  the 
distributing  circuit  nearly  all  over  the  tov^-n  In  loux 
years  there  were  only  one  or  two  discharges  thn.nigh  the 
arresters  on  the  alternating  circuit,  but  during  every 
lightning  storm  which  visited  the  locality  the  a  rcstcrs 
on  the  arc  circuit  went  off  repc.itcdly  at  almost  every 
discharge.  I  would  like  to  know  if  any  of  the  otlicr  mem- 
bers have  had  experiences  along  similar  line-,  and  whether 
it  is  not  possible  that  an  iron  w  ire  or  a  wire  ol  sotne 
other  metal  of  far  better  mechanual  proi>citKS  than  barb 
wire  could  not  be  used  as  a  lightning  protection. 

The  President  :     This  discussion  is  very  interesting  I 
came  here  with  the  impression  that  barb  wire  as  a  pro 
tection  for  transmission  lines  was  not,  to  use  a  common 
expression,  what  it  is  cracked  iip  10  be.     I  ha^e  nad  oi 
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several  instances  where  it  was  said  that  bar  j  w  re  b 
breaking  frequently  and  causing  line  troubles,  had  become 
such  a  nuisance  it  had  to  be  abandoned.  I  am  very 
glad  to  hear  from  others  here  to-day  thai  barb  wire  is 
an  effective  protection  against  lightning  and  that  f.  e  line 
troubles  through  its  use  have  been  exaggerated.  F  oni 
the  evidence  we  have  heard  here  to-day  I  would  thin'  t!ie 
protection  of  long  distance  transmission  from  light  ing 
was  pretty  well  solved.  There  Ts  that  very  importL.nt 
point  raised  by  Mr.  Browne,  the  protection  of  intemal 
distribution  lines  throughout  the  city,  which  is  not 
solved.  This  is  a  good  subject  for  discussion,  as  to 
whether  the  advantages  of  the  barb  wi're  system  can  be 
extended  to  city  lines.  If  the  trouble  due  to  breakage  is 
so  great  as  to  prevent  the  use  of  barb  wire  throughout 
the  streets,  then  why  not,  as  suggested  by  Mr.  More, 
get  some  substitute,  a  steel  wire  or  some  wire  that  can 
be  depended  upon  to  stand  as  much  strain  as  your  ordi- 
nary wire  ;  then  it  would  .seem  we  miglit  get  a  more 
effective  protection  than  we  get  now.  The  protection 
from  air  gap  lightning  arresters  placed  at  the  station  end 
of  the  line,  in  connection  with  choke  coils  and  supple- 
mented by  air  gap  lightning  arresters  on  other  points  on 
the  distribution  lines,  are  not  an  '•ITL-ciivo  pioiiciioii 
against  lightning.  That  is  the  teaching  of  experience. 
The  station  apparatus,  to  my  experience,  is  pretty  well 
protected,  but  the  transformers  are  not.  Now,  it  is  a 
very  live  question  and  a  question  which  means  dollars 
and  cents  to  all  of  us  as  to  how  to  better  protect  our 
transformers  in  the  city  from  lightning  discharges;  and 
if  we  can  evolve  a  .system  of  continuous  lightning  protec- 
tion free  from  the  defects  which  have  been  charged  against 
the  barb  wire,  we  will  have  done  a  very  important  ser- 
vice to  all  electrical  companies  in  the  country.  Another 
point  which  I  took  note  of  is  the  excellent  spcciii<  ation 
given  by  Mr.  Thornton  for  the  construction  (;f  lit'cs.  We 
all  see  very  bad  line  construction  iliiough  cities  .md 
towns,  and  I  have  no  doubt  that  the  men  who  put  those 
lines  up  are  quite  capable  of  putting  up  good  lines  if  they 
were  only  told  how  to  do  it,  and  I  think  if  a  specifica- 
tion like  this  were  placed  in  the  hands  of  all  people  re- 
sponsible for  building  lines  there  would  be  a  vast  im- 
provement in  line  construction. 

Mr.  Yule  :  I  would  make  the  suggestion  that  Mr.  Mor- 
timer publish  this  paper  in  tlie  shape  of  ,i  i.-amplilet  and 
sell  it  at  a  small  charge. 

Mr.  J.  J.  Wright  :  With  reference  to  using  another  wire 
for  that  purpose,  it  seeins  to  me  that  is  a  very  small 
matter.  The  barb  itself  appears  to  be  uu  t.'-sen- 
tial  part  in  the  use  of  that  wire.  A  plain  wire  without 
'  the  barb  would  not  be  nearly  as  effective;  but  if  it  is 
found  that  the  use  of  this  barb  wire  is  effective  the  bal- 
ance of  the  question  is  a  simple  one;  it  is  merely  a  ques- 
tion of  a  little  more  money.  The  only  reason  why  this 
barb  wire  has  been  found  to  be  so  effective  is  simply  be- 
cause it  is  the  every  day  barb  wire  of  commerce,  what 
the  farmer  u.ses  to  keep  his  sheep  out  of  the  pasture 
field;  it  is  not  intended  for  this  purpose.  If  it  is  found 
that  it  is  a  perfect  protection  it  is  simply  a  matter  of 
getting  a  heavier  steel  wire  or  even  a  copper  wire  or  any 
other  metal  that  is  able  to  stand  the  strain.  Mr. 
Browne's  query  as  to  the  protection  of  city  lines  is  fully 
as  important  as  the  other.  We  have  no  means  of  pro- 
tection. We  have  tried  every  kind  of  lightning  arresters, 
yet  the  only  thing  we  can  do  is  to  keep  a  stock  of  trans- 
formers, and  when  one  goes  put  uj.  another  in  i)laic  of 
it. 

Mr.  Martin  ;  In  Ilamillon  we  have  tried  putting  the 
lightning  arresters  on  the  ends  of  all  our  lines  as  well  as 
in  tlie  station. 

Mr.  11.  O.  Fisk  :  It  seems  it  would  be  a  good  .scheme 
to  ground  quite  a  number  of  these  ]  oles  that  our  linemen 
have  to  be  travelling  up  and  down  every  day  and  doing 
work  on,  esjjecially  in  wet  weather  ?  It  would  1  e 
rather  warm  there  I  fancy  at  times. 

Mr.  O.  Iligman  :  An  idea  suggests  itself  to  me.  A 
steel  wire  might  be  made  with  a  ragigcd  edge  that  would 
take  the  place  of  the  bit  of  wire  that  is  tied  around, 
whicli  imist  be  ineffective. 


Mr.  Martin  :  Wouldn't  it,  with  the  grounded  wire,  be 
safer  for  the  linemen  ? 

Mr.  A.  B.  Smith  :  I  want  to  say  that  I  think  this 
convention  ought  not  to  degenerate  into  a  barb  wire  con- 
vention, but  I  want  to  say  a  good  thing  for  barb  wire. 
I  remember  distinctly  a  few  years  ago  a  terrific  storm 
we  had  in  Western  Ontario,  extending  chiefly  from  Ham- 
ilton to  Niagara  Falls,  and  during  the  night  everything 
in  the  shape  of  a  telegraph  and  telephone  iron  wire  went 
down.  The  Cataract  Power  Company's  transmission  line 
on  the  other  side  of  the  railway  track  carried  these  barb 
wire  arresters  with  the  transmission  wire  and  telephone 
wires  below,  and  it  was  a  remarkable  fact  that  there 
was  not  an  atom  of  sleet  on  the  barb  wire,  while  the 
other  wires  were  loaded.  There  is  something  in  that 
that  is  worth  considering. 

Mr.  B.  F.  Reesor  :  We  have  no  trouble  with  barb 
wire,  the  only  objection  I  have  to  it  is  that  when  it 
breaks  it  goes  into    about  forty  kinks. 

Mr.  Martin  :  Has  Mr.  Reesor  had  much  trouble  with 
the  breaking  of  the  barb  wire  ? 

Mr.  Reesor  :      No  trouble  whatever. 

j\Ir.  Martin  :  I  only  remember  one  instance  in  Hamil- 
ton. The  barb  wire  dropped  down  clear  of  everything 
and  we  only  had  to  cut  it  out.  It  didn't  stop  the  ser- 
vice. 

Mr.  Gossler  :  I  would  like  to  make  a  reply  to  Mr. 
Moore's  enquiry  for  any  other  comp>auies  who  ha\  e  had 
experiences  on  their  lines  in  regard  to  arc  wires  taking 
off  discharges.  We  have  noticed  on  our  lines  throughout 
the  city  that  there  have  been  more  discharges  on  the 
lines  on  the  upper  portions  of  the  poles.  In  regard  to 
protection  within  the  city,  we  are  at  present  making  an 
experiment,  and  had  hoped  to  have  some  results  ready 
for  this  convention.  Fortunately,  or  unfortunately,  there 
have  been  no  lightning  storms  of  any  consequence  within 
the  last  six  weeks.  We  are  protecting  one  circuit  in 
the  city  by  means  of  the  barb  wire,  and  another  circuit 
by  means  of  the  air  gap  lightning  arresters.  If  we  ha\  e 
any  results  before  the  convention  next  year  which  are 
worth  relating  we  will  let  you  have  the  benefit  of  them. 
In  regard  to  the  grounding  of  the  grtjund  wire  on  the 
pole,  if  that  was  carried  out  in  city  construction,  and 
carried  to  the  top  of  the  pole,  as  it  has  been  in  some 
instances,  it  would  not  be  safe.  It  would  be  unsafe  for 
the  men  to  work.  The  means  of  connecting  the  barb 
wires  to  the  ground  wire  as  shown  in  Mr.  Thornton's 
paper  I  think  will  do  away  witii  any  difficulty  to  l)e  ex- 
perienced in  that  way.  The  ground  wire  is  on  the  out- 
side of  the  crossarms  and  is  taken  down  far  enough  on 
the  pole  so  that  a  man  sitting  on  a  lirace  or  cross-arm 
will  not  likely  come  in  contact  with  it. 

Mr.  Campbell  :  May  I  ask  Mr.  Thornton  if  he  could 
give  any  information  on  that  question  as  to  why  certain 
people  have  discarded  the  use  of  barb  wire  ? 

Mr.  Thornton  :  I  believe  that  the  use  of  barb  wire  has 
been  abandoned  on  the  Buffalo-Niagara  line,  at  least  il 
was  noted  in  .some  of  the  electrical  papers.  Their  ex..cl 
lea.sons  for  doing  so  I  don't  know,  but  judging  from  ov.r 
own  experience  I  .should  think  it  is  probaldy  due  to  de- 
fective construction  in  putting  the  barb  wire  up.  If  it 
is  in.spected  every  now  and  llun  1  think  that  trouble  can 
be  forestalled.  We  made  a  minute  insiiection  this  year  and 
found  where  our  barb  wires  crossed  over  the  railway 
tracks  there  was  .some  sign  of  deterioration  due  to  tiio 
smoke  of  the  locomotives  acting  upon  the  zinc;  we  simi  ly 
cut  out  these  stretches  and  on  the  whole  of  the  rest  of 
the  transmission  line  there  was  not  the  slightest  sign  of 
any  deterioration  or  anything  we  needed  to  be  afraid  of. 
In  regard  to  trouble  in  winter,  last  year  we  had  an  ex- 
tremely severe  winter  in  Montreal;  and  .illluiugh  we  had 
one  of  our  seventv-foot  pole  lines  in  the  citv  blown  down, 
we  had  no  trouble  at  all  with  the  l)arb  wins  being 
broken  by  sleet  or  anything  else.  Mr.  Keesor  spoke  willi 
reference  to  the  telephone  line.  Onr  telephone  line  is  1  e- 
low  the  transmission  line,  it  is  not  shown  on  tlie  skeuh 
il'  my  paper.  It  is  hard  drawn  No.  12,  B.  &  S.  copper 
wire  run  on  side  blocks.  We  have  a  bridginjg  .system 
with  somewhere  about   ten  telephones  connected  with  it 
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and  we  have  no  trouble  with  hearing  on  the  line  at  all, 
as  the  wires  are  "  spun  "  throughout  the  entire  distance 
from  Chambly  to  Montreal.  We  have  found  with  light- 
ning storms  that  the  city  is  affected  in  the  extremities. 
A  short  time  ago  I  plotted  out  on  a  map  the  transform- 
ers that  were  burned  out  and  it  showed  they  were  all  in 
bunches  in  certain  sections;  they  were  at  the  extremities 
of  the  lines  to  the  east  and  west,  but  in  the  centre  of 
the  city  we  had  very  little  trouble  at  all.  In  the  east 
end  of  the  city  we  are  putting  up  barb  wire  oa  one  cir- 
cuit that  runs  some  considerable  distance  from  the  power 
house.  In  regard  to  protecting  the  grounding  wire,  we 
have  recently  protected  it  by  running  a  wooden  moulding 
up  the  pole.  As  far  as  the  transmission  line  is  con- 
cerned, our  men  do  not  ordinarily  work  on  it  when  it  is 
alive;  but  in  the  city  it  is  a  different  thing;  we  always 
work  on  the  lines  when  alive  so  that  the  presence  of  any 
ground  wire  is  more  or  less  of  a  menace. 

The  President  :  Have  you  any  theory  for  the  occur- 
rence of  lightning  discharges  on  the  outskirts  of  the  city 
rather  than  in  the  city  ? 

Mr.  Thornton  :  I  think  it  is  a  well-known  fact  that 
the  greater  strain  during  a  lightning  storm  is  at  the 
ends  of  transmission  lines,  that  is  where  we  experience 
most  of  our  trouble,  for  that  reason  I  said  the  arresters 
should  always  be  put  at  the  ends  of  the  lines. 

Mr.  W.  H.  Browne  :  May  it  not  be  the  fact  that  the 
presence  in  large  numbers  in  the  congested  portions  of 
the  city,  of  telegraph  and  telephone  wires,  which  are 
usually  above  the  electric  light  wires,  may  have  the 
same  effect  in  the  distribution  of  lightning  discharges  as 
barb  wire  would  on  the  poles  themselves  ? 

Mr.  Thornton  :  I  don't  think  there  is  any  doubt  at  all 
that  the  presence  of  grounded  lines  and  that  3ort  of 
thing  in  the  city  must  be  more  or  less  of  a  protection  to 
lines  in  the  immediate  vicinity,  and  for  that  reason  I 
think  we  suffer  less  in  the  city.  I  omitted  mention  that 
wherever  we  guyed  to  other  companies  poles  or  to  guy 
poles  we  put  a  strain  insulator  on  every  guy.  With 
regard  to  the  men  doing  line  work  in  the  city,  theie  is 
no  doubt  about  it  if  you  leave  them  to  their  own  sweet 
will  they  will  do  about  the  worst  work  it  is  possible  for 
them  to  do.  Recently  we  have  been  paying  a  good  deal 
more  attention  to  our  line  work  and  have  found  it  ad- 
visable to  have  a  good  man  who  will  stay  right  by  tl.e 
gang  and  instruct  them  how  to  do  decent  work.  In  re- 
gard to  Mr.  Browne's  remarks,  I  purposely  left  t^ut  ti  e 
matter  of  house  connections  and  that  sort  of  thing.  That 
in  itself  is  a  large  subject  and  needs  almost  a  paper  in 
itself.  It  is  a  difficult  job  in  some  cases  to  make  nice 
work  in  house  connections,  especially  as  it  is  the  practice 
now  for  all  people  in  Montreal  at  least,  to  wire  their 
houses  to  the  rear,  while  the  poles  are  on  the  street,  mak- 
ing it  necessary  to  cross  over  the  roofs  of  houses.  In  build- 
ing lines  in  the  city  you  have  got  to  protect  your  lines 
and  to  put  them  up  in  such  a  way  that  you  will  not 
have  crosses  between  your  primiiry  and  secondary  cir- 
cuits, and  that  your  primary  and  secondary  wires  wont 
be  grounded  together  on  trees.  Where  other  companies 
are  operating  in  the  same  city  and  in  the  same  locality 
3'ou  have  got  to  use  additional  precautions  in  order  to 
avoid  any  chance  of  trouble.  You  have  got  to  patrol 
your  lines.  We  keep  one  special  inspector  who  patrols 
our  lines  day  in  and  day  out;  and  I  think  the  other  com- 
panies as  far  as  I  know  all  have  a  special  man  detailed 
to  do  the  same  work.  Although  we  occasionally  have 
line  troubles  I  think  a  great  many  of  them  are  fore.stalled 
by  this  inspector  going  around  and  reporting  detects  and 
the  repairs  being  made  at  once  before  anything  serious 
develops. 

The  President  :  It  occurred  to  me  while  Mr.  Tlunntou 
spoke  of  the  difficulties  of  connecting  house  wires  from 
the  rear  to  a  line  that  is  on  the  street,  that  it  was  a 
very  great  difficulty  that  we  have  all  experienced  moie 
or  less.  I  would  like  to  know  what  the  practice  is  in 
Montreal  in  regard  to  that,  whether  you  allow  a  man  to 
wire  any  way  he  likes  and  you  connect  with  the  house 
no  matter  where  the  entrance  is,  or  whether  you  object 
to  certain  ways  of  making  connections,  such  as  going 
over  roofs  and  so  forth. 


Mr.  Thornton  :  If  a  man  asks  for  the  rear  we  conneci 
at  the  rear.  If  we  didn't  the  other  company  would,  I 
suppose.  That  is  where  poor  line  work  comes  in.  You 
leave  it  to  the  ingenuity  of  the  foreman  to  dodge  around 
chimneys  and  get  over  roofs;  and  some  of  the  roofs  are 
particularly  hard  to  get  over.  In  most  of  the  streets  in 
Montreal  the  blocks  are  divided  with  a  lane  up  the  cen- 
tre. Very  often  on  your  nerve  you  can  put  poles  up  a 
lane,  or  you  can  get  permission  from  the  proprietors  to 
put  poles  in  the  lanes.  In  that  way  we  can  connect  from 
the  rear.  In  some  cases  we  have  had  to  do  that;  it  was 
simply  impossible  to  connect  them  from  the  front.  In 
some  cases  to  avoid  interfering  with  any  other  company's 
line  we  do  go  considerably  out  of  our  way  to  avoid 
crossing  their  wires,  and  connect  to  the  customers  prem- 
ises. W^e  do  not  follow  any  special  rule  for  connecting  a 
customer's  premises.  It  is  almosi  necessary  in  every 
single  instance  to  send  a  foreman  and  see  what  is  neces- 
sary. We  thought  with  our  records  we  could  li>ok  up 
and  determine  the  exact  position  of  the  customer  relative- 
ly to  our  poles  and  distribution  systems  and  say,  you 
need  so  much  wire;  but  we  found  we  could  not  do  that. 
It  is  necessary  to  send  the  foreman  and  see  what  is  neces- 
sary. Nearly  all  contractors  are  wiring  to  the  rtar, 
especially  in  residential  sections. 

The  President  :  If  there  is  no  more  discussit  n  I  think 
I  will  voice  your  sentiments  in  tendering  the  thanks  of 
the  Association  to  Mr.  Thornton  for  the  great  pains  he 
has  taken  in  preparing  this  paper.  It  is  a  very  valuable 
contribution  to  the  records  of  the  Association. 

The  President  read  a  telegram  from  Mr.  F.  Sim- 
mons, of  Kingston,  regretting  his  inability  to  attend  the 
convention  on  account  of  the  strike  in  that  city. 

At  12  o'clock,  noon,  Mr.  J.  J.  Wright  moved,  seconded 
by  Mr.  John  Yule,  that  this  meeting  aiijouni  to  2  15 
o'clock  p.m.  Carried. 


.\FTERNC10N  SESSION. 

The  President  in  the  chair,  called  the  Convention  to 
order,  at  2.15  o'clock. 

A  telegram  was  read  from  Mr.  Edward  Slade.  stating 
he  had  been  detained  by  urgent  business,  but  would  be 
with  the  Convention  on  Thursday;  also  a  telegram  from 
Prof.  Owens,  stating  he  would  not  be  able  to  be  present 
to-day,  and  asking  that  the  reading  of  his  paper  be  post- 
poned until  Thursday  afternoon. 

The  President:  Gentlemen,  it  is  our  privilege  to  have 
with  us  this  afternoon  His  Worship,  Mayor  Morris,  of 
Ottawa,  and  Alderman  Deering,  Chairman  of  the  Civic 
Reception  Committee,  who  have  been  kind  enough  to 
come  down  here  to  greet  you  as  members  of  the  Can- 
adian Electrical  Association.  I  will  call  upon  His  Worship 
to  address  a  few  words  to  you  as  Mayor  of  the  City  of 
Ottawa.  (Applause.) 

Mayor  Morris:  Mr.  President  and  Gentlemen  of  the 
Canadian  Electrical  Association:  I  was  just  beginning  to 
wonder  if  the  Electrical  Association  was  responsible  for  the 
electrical  storm  which  has  just  passed  over  the  city,  and 
ii  so  I  think  it  is  a  very  opportune  time  for  gentlemen 
who  are  interested  in  manufacturing  to  start  a  barb-wire 
factory  here  (laughter).  I  wish  now.  as  Mayor,  to  read 
you  a  formal  address  on  behalf  of  the  City  of  Ottawa,  as 
follows: 

ADDRESS    OF    M.WOR  MORRIS. 

Ottawa,  loth  June,  igoi 
Mr,  President  and  Gentlemen  of  the  Canadian  Electrical 
Association : 

It  gives  me  great  pleasure  to  welcome  you  to  the  City 
of  Ottawa.  This  is  the  second  time  you  have  honored 
our  city  with  your  presence,  and  I  trust  that  your  deli- 
berations will  be  as  profitable  to  yourselves  and  to  your 
profession,  now,  as  they  were  on  th.it  former  occasion. 
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I  hope  that  you  will  not  find  the  citizens  of  Ottawa 
deficient  in  extending  courtesies  which  although  they  may 
not  advance  the  science  of  electricity  very  materially,  still 
will  go  a  long  way  towards  making  your  stay  here  pleas- 
ant and  entertaining. 

We  are  given  to  flattering  ourselves  here,  that  as  an 
exponent  of  what  is  modern  in  electrical  development, 
Ottawa  leads  the  van.  It  is  our  proud  boast  (as  statistics 
will  maintain)  that  we  have  more  incandescent  lights  per 
capita  of  population  than  any  other  city  in  the  world.  The 
fine  street  car  service  that  you  see  here  is  the  outcome 
of  what  was  the  earliest  and  most  daring  enterprise  in 
street  railway  traction  in  Canada.  The  fine  water  power 
that  we  have  at  our  front  door  here,  enables  us  to  do, 
and  have,  many  things  that  will  no  doubt  prove  interesting 
to  you  on  inspection. 

The  progress  that  can  be  noted  here  in  electrical  de- 
velopment is  just  a  criterion  of  what  is  going  on,  on  all 
sides.  Everyone  knows  how  essential  to  our  comfort  and 
convenience  electrical  devices  have  become.  A  few  years 
ago,  a  light  of  the  brilliancy  of  an  ordinary  incandescent 
lamp  would  be  considered  much  too  bright,  in  fact,  injur- 
ious; now  it  has  become  so  much  of  a  necessity  that  people 
sometimes  find  fault  with  it. 

The  benefits  of  a  Convention  of  this  character  cannot 
be  too  highly  rated.  Most  of  the  startling  developments 
of  our  time  have  resulted  from  conventions  of  this  char- 
acter: In  your  daily  observations  in  your  power  houses 
and  your  offices,  you  see  wherein  some  of  your  apparatus, 
or  your  methods,  can  be  improved  upon,  or  in  some 
way  made  more  efficient.  You  wish  to  let  some  of  your 
fellow-workers  know  of  your  improvement.  What  bet- 
ter way  can  there  be  than  by  conventions  of  this  kind? 
We  all  know  the  results.  From  the  small  local  station,  whose 
radius  of  distribution  was  limited  to  a  mile  or  so,  now 
we  have  stations  supplying  power  forty  and  fifty  miles 
from  the  source  of  supply. 

There  does  not  seem  to  be  any  limit  to  the  develop- 
ment of  your  science.  At  the  present  time  wonderful 
strides  are  being  made  in  electrical  transmission  of  power 
over  distances,  which  is  destined  to  do  a  great  deal  in 
developing  this  country  as  to  manufacturing,  and  add  to 
the  comfort  of  living.  The  water  power  may  now  be 
brought  to  the  doors  of  the  factory,  and  through  the 
much-abused,  but  highly  prized  trolley  car,  the  poorest  and 
humblest  may  take  his  family  to  live  in  the  health  and 
happiness  offered  by  country  surroundings — where  each 
may,  in  time,  own  his  little  home. 

Wireless  telegraphy  is  destined  to  accomplish  wonder- 
ful things  in  war  and  commerce.  The  applications  of 
electrical  science  have  become  so  many  and  have  reached 
such  a  state  of  development,  that  their  treatment  calls  for 
a  very  high  order  of  knowledge.  The  profession  of  elec- 
trical engineering  is  certainly  one  worthy  of  the  best 
minds,  and  to  the  electrical  engineers  of  Canada  is  en- 
trusted as  much  as  to  anyone  the  mission  of  developing 
the  resources  of  our  country,  of  raising  Canadians  to  a 
higher  degree  of  civilization,  and  making  us  all  happier 
and  better  men. 

Let  me  again  repeal  my  welcome.  I  hope  that  your 
stay  m  Ottawa,  will  be  such  that  you  will  always  here- 
after hold  kindly  feelings  for  us,  and  if  anyone  suggests 
again  that  a  Convention  of  your  Association  be  held  here, 
you  will  not  b<;  averse  to  coming  back,    If  such  occurs, 


I  can  promise  that  your  welcome  will  be  as  cordial  as 
the  one  extended  to  you  to-day. 

W.  D.  Morris, 

Mayor. 

The  President:  I  have  much  pleasure  in  introducing  to 
you  Alderman  Deering,  Chairman  of  the  Civic  Reception 
Committee,  and  I  would  ask  him  to  address  a  few  words 

Alderman  Deering:  Mr.  President  and  Gentlemen, 
members  of  the  Canadian  Electrical  Association:  I  asked 
my  friend,  Mr.  Dion,  the  other  evening  when  we  were 
discussing  the  Convention  to  leave  my  name  off.  I  am 
sure  after  the  eloquent  address  you  have  listened  to  by 
His  Worship  anything  I  can  add  will  fall  very  flat.  I 
mus.t  say  it  gives  me  a  great  deal  of  pleasure  to  be  here 
to-day  to  extend  to  you  a  welcome  from  the  citizens  of 
Ottawa.  We  think  that  we  can  give  a  right  royal  wel- 
come to  anyone,  and  I  hope  that  you  will  go  away  feel- 
ing that  you  have  been  well  entertained.  We  will  do 
the  best  we  can.  I  hope,  if  the  weather  keeps  fine  until 
half-past  four,  to  take  my  part  and  we  will  then  give  you 
a  drive  around  the  city,  showing  you  our  best  residential 
streets,  and  also  have  a  look  at  the  new  bridge  and  sev- 
eral other  things,  so  that  I  think  you  will  find  that  your 
afternoon  has  been  well  spent.  Thanking  you  for  calling 
on  me,  Mr.  President,  I  will  take  my  seat. 

The  President:  I  have  pleasure  in  introducing  to  you 
Alderman  Desjardines,  and  I  would  ask  him  to  say  a 
few  words  to  you. 

Alderman  Desjardines:  Mr.  President  and  Gentlemen: 
The  Mayor  and  Chairman  of  the  Reception  Committee 
have  covered  the  ground  pretty  well,  and  there  is  not 
much  left  for  me  to  say.  However,  I  hope  I  may  be  of 
some  use  to  you  to  give  you  a  good  time  in  our  city 
while  you  are  here,  and  I  will  do  all  I  can  to  enter- 
tain you  in  the  best  manner  possible,  and  I  hope  that  you 
will  come  back  to  us  before  long,  because  we  generally 
love  to  see  good  people  come  to  our  city;  we  cannot  have 
too  many  good  friends.    I  thank  you. 

The  President:  Your  Worship  and  Gentlemen  of  the 
City  Council,  on  behalf  of  the  Canadian  Electrical  Asso- 
ciation, it  gives  me  very  much  pleasure  to  tender  to  you 
the  thanks  of  the  Association  for  your  kindness  in  com- 
ing here  this  afternoon  to  offer  us  a  civic  welcome  to  this 
city.  I  am  sure  that  all  the  members  of  the  Association 
appreciate  very  highly  your  kindness  in  this  matter.  We 
thank  you  very  heartily,  and  we  trust  that  you  will  find  it 
pleasurable  to  attend  the  meetings  of  this  Association 
to  which  you  arc  quite  welcome  at  all  times  until  our 
adjournment.     I  thank  you  very  much. 

The  President:  The  next  order  of  husiiuss,  which 
should  have  been  taken  up  this  morning  but  was  po.st- 
poned  on  account  of  the  Secretary  not  having  his  minutes 
here,  is  the  reading  of  the  minutes  of  the  last  annual  meet- 
ing.   I  will  call  upon  the  Secretary  to  read  them. 

The  Secretary  read  the  minutes  of  the  last  annual 
meeting,  which  were  approved  and  signed  by  the  President. 

The  President:  The  next  item  on  the  programme  is 
the  reading  of  the  Secretary's  report. 

The  Secretary  presented  his  report  as  follows: 

SECRETARY-TREASUREr'.S  KErORT. 

I  am  pleased  to  be  able  to  report  a  steady  growth  in 
membership  and  a  widening  interest  in  the  Association 
by  the  members  and  persons  and  corporations  interested 
in  electrical  matters  outside.  The  valuable  work  performed 
by  the   I^egislation   Committee   has  exerted  an  inllucncc 
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in  this  direction,  yet  many  of  the  companies  who  bene- 
fited largely  by  this  work  are  yet  without  the  Association. 
If  possible,  means  should  be  devised  of  adding  more  rapid- 
ly to  our  membership.  If  the  privilege  of  membership 
were  offered  to  electrical  students  in  our  Scientific  Schools 
at  the  nominal  fee  of  one  dollar  per  year,  as  is  done  by 
the  Mining  Institute,  it  might  be  the  means  of  inducing 
yearly  additions  to  the  membership  of  bright  young  men 
who  in  time  would  pay  the  regular  fees  and  do  valuable 
service  towards  advancing  the  objects  of  the  Association. 
In  this  connection  it  has  occurred  to  me  that  the  Associa- 
tion might  also  think  it  advisable  to  offer  yearly  a  prize 
to  the  Third  Year  Students  in  the  Electrical  Department 
of  these  schools,  thereby  manifesting  its  interest  in  scien- 
tific education,  and  at  the  same  time  keeping  the  Associa- 
tion and  its  work  constantly  before  the  attention  of  the 
young  men  who  will  take  a  prominent  part  in  the  develop- 
ment and  management  of  electrical  enterprises  in  the  fu- 
ture. These  suggestions  are  offered  for  what  they  are 
worth,  to  be  acted  upon  or  otherwise  as  the  Association 
in  its  wisdom  may  decide. 

Since  last  Convention  the  Executive  Committee  has 
held  two  meetings,  first  in  Toronto,  on  October  9,  1900, 
jointly  with  the  Legislation  Committee  pursuant  to  the 
resolution  moved  by  Mr.  Yule  and  adopted  by  the  As- 
sociation at  the  Kingston  Convention,  and  secondly,  on 
February  12,  1901,  at  the  Windsor  Hotel,  Montreal. 

At  the  first  of  these  meetings  action  was  taken  with 
the  object  of  securing  the  assistance  and  co-operation 
of  the  electric  lighting  companies  in  behalf  of  the  work  on 
which  the  Committee  is  engaged  for  the  protection  of 
electrical  interests.  Further  details  are  omitted  as  they 
will  probably  be  given  in  the  Committee's  report  to  this 
Convention.  The  President  and  Secretary  were  instructed 
to  memorialize  the  Dominion  Government  regarding  the 
desirability  of  establishing  under  a  properly  qualified  of- 
ficer a  Testing  Department,  which  would  be  at  the  service 
of  electric  lighting  companies  on  payment  of  reasonable 
inspection  fees. 

At  the  meeting  in  Montreal  on  February  12th,  last, 
the  account  for  printing  in  connection  with  the  last  Con- 
vention was  approved  for  payment,  three  new  members 
were  elected,  and  six  resignations  accepted,  subject  to  pay- 
ment of  fees  to  the  end  of  current  Association  year.  Action 
with  regard  to  resignations  of  persons  connected  with  the 
Canadian  General  Electric  Company  was  deferred  until 
next  meeting.  Dates  for  the  present  Convention  were 
fixed  and  an  appropriation  of  $150  voted  for  the  use  of 
the  Local  Committee. 

The  following  Committees  were  appointed  to  complete 
arrangements  for  this  Convention:  Committee  on  Papers 
and  Topics  for  Discussion:  Messrs.  Gossler,  Slade  and 
Camp.  Local  Committee:  Members  of  the  Association  re- 
siding in  Ottawa,  together  with  Messrs.  W.  H.  Browne, 
W.  J.  Camp  and  A.  B.  Smith,  with  power  to  add  to  their 
number. 

The  advisability  of  inviting  manuiacturers  of  electrical 
apparatus  to  exhibit  at  the  Convention  was  left  to  the 
discretion  of  the  President.  Mr.  Angus  was  engaged  io 
report  the  proceedings.  The  President,  Messrs.  Wright, 
Yule  and  Smith  were  appointed  a  Committee  to  recom- 
mend necessary  amendments  to  the  Constitution. 

The  number  of  members  at  present  on  the  roll  is  as 
follows:  Active,  235;  Associate,  32;  total,  207;  a  gain  of 
7^  since  l^st  report, 


During  the  year  death  removed  a  useful  and  much 
esteemed  member  of  the  Association— the  late  Mr.  Charles 
P.  Dwight,  who  died  in  Toronto  on  January  20th,  last,  at 
the  early  age  of  twenty-nine  years. 

Following  is  a  statement  of  the  receipts  and  disburse- 
ments: 

FIN.A.VCIAL  REPORT  FROM  JUNE  1ST,  I90O,  TO 
3IST  MAY,  I9OI. 
KECEIPTS. 

Cash  in  bank  June  i,  1900   $339  83 

Cash  on  hand  June  i,  1900   11  20 

121  Active  members'  fees,  at  $3   363  00 

16  Associate  members'  fees,  at  $2   J2  00 

C.   H.   Mortimer — To  replace  Convention 

buttons  lost  at  Hamilton  Convention..       6  25 

Legislation  Committee — C.E.A  

Envelopes  used    1  00 

Loan  of  cuts   6  07 


$759  35 


DISBURSEMENTS. 

Convention  Expenses — 

Convention  buttons    $12  50 

Grant  to  Local  Committee   95  00 

George  Angus — Stenographer    35  00 

C.  Clement — Assistant  to  Secretary   3  00 

"Electrical  News"  printing  account   94  90 

Cuts  to  illustrate  Convention  papers   23  16 

Ribbon  for  badges  (1900)   1  11 

Express  charges    i  60 


$266  27 

Unpaid   accounts — 1899-1900.    1785 

Grant  to  Secretary   125  00 

Secretary's  travelling  expenses  to  Montreal 

to  aMend  Executive  meeting  20  00 

Postage    26  00 

Exchange  on  cheques   3  10 

Telegrams    2  23 

Stationery    S  (jo 

Express  charges    75 

Ribbon  for  badges  (1901)   281 

Monihcrship  cards    (1901)   4  00 


$476  bi 


$282  74 


Money  in  bank  June  i.  njoi 
Money  on  hand  June  i.  1901 . 

U^npaid  accounts   


$2.  h  47 
14  27 


$2go  74 
8  00 

$28i  74 


RECEIPTS. 


Money  in  bank  June  i.  1901   $276  47 

Money  on  hand  June  i.  1901   14  27 

44  Active  members'  fees,  at  $3   132  00 

10  Associate  members'  fees,  at  $2   20  00 


$44-2  74 


DISBURSEMENTS. 

Printing  badges  for  Convention   $«i  75 

Postage  on  programmes,  etc   20  00 

Exchange  on  cheques   2  70 

Express  charges    29 

Telegram   y, 

Stationery    ^ 

Money  on  hand  June  17.  igot   13  53 

Mtrtiey  in  bank  June  17.  1901   303  72 


  $44^  -4 

Mr.  Purccll  moved,  seconded  by  Mr.  Martin,  that  the 
report  of  the  Secretary-Treasurer  as  read  be  adopted 

Mr.  O.  Hignian:  I  have  very  often  been  impressed  with 
the  fact  that  we  throw  away  nearly  the  whole  of  our  mem 
bership  subscriptions  in  the  annual  banquet     Surely  an 
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Association  of  this  kind  which  claims  to  be  scientific  some- 
what in  its  aims  must  have  outgrown  the  barbarous  cus- 
tom of  wasting  time  and  means  in  mere  physical  gratifica- 
tion. After  the  banquet  is  over  to-morrow,  I  shall  take 
the  opportunity  of  moving  in  this  Convention  that  the 
annual  banquet  be  dispensed  with,  and  the  funds  be  de- 
voted to  some  more  profitable  purpose. 

The  President  put  the  motion  to  adopt  the  Secretary's 
report.  Carried. 

The  President  read  a  telegram  from  Mr.  McLea  Wall- 
bank,  regretting  his  inability  to  attend  the  annual  con- 
vention and  wishing  it  all  success. 

The  President:  In  accordance  with  the  constitution  and 
usual  custom,  in  connection  with  the  report  of  the  Secre- 
tary-Treasurer, I  will  appoint  Mr.  Purcell,  of  Walkerville, 
and  Mr.  Sangster,  of  Sherbrooke,  as  auditors  to  audit  the 
accounts  of  the  Secretary-Treasurer  and  report  to-morrow. 

The  President:  The  next  order  is  the  reading  and  dis- 
cussion of  papers,  and  I  will  call  on  Mr.  O.  Higman,  of 
Ottawa,  to  read  his  paper  entitled  "  Dominion  Electrical 
Standards." 

Mr.  Higman  read  the  paper,  which  was  received  with 
applause. 

(See  page  i32). 

The  President:  You  have  heard  Mr.  Higman's  very  in- 
teresting paper  on  the  standards  which  have  been  pro- 
vided by  the  Dominion  Government.  I  think  it  is  a  mat- 
ter for  congratulation  that  we  have  some  official  standards 
established  in  this  country.  This  is  a  matter  that  per- 
haps you  have  not  appreciated  as  much  as  the  companies 
doing  business  in  Ottawa,  who  have  been  -in  a  position 
to  refer  to  those  standards  whenever  they  had  any  doubt 
as  to  the  accuracy  of  their  own  instruments;  and  in  order 
to  extend  these  benefits  to  the  whole  of  the  C.E.A.  as  far 
as  possible,  during  the  past  year  the  Executive  Committee 
passed  a  resolution  and  communicated  it  to  the  Depart- 
ment of  Inland  Revenue,  asking  them  to  continue  their 
work  m  this  direction  and  to  establish  a  standardization 
bureau  where  electrical  companies  could  get  their  in- 
struments standardized.  It  may  be  a  little  early  to  jsk 
for  this,  but  I  think  if  the  Association  continues  to  exert 
Its  influence  in  that  direction  the  time  will  come  within  a 
very  few  years,  when  a  proper  standardization  bureau  will 
be  established  at  Ottawa,  which  will  be  of  very  great  bene- 
fit to  electrical  engineers  and  others  connected  with  the 
electrical  industries  in  this  country.  The  paper  is  before 
you  for  discussion.  I  think  this  is  a  very  proper  occasion 
upon  which  to  take  up  the  question,  if  you  so  desire,  of 
the  desirability  of  a  standardization  bureau,  and  it  would 
be  well  to  hear  from  the  members  present  upon  that  poinr. 
If  there  was  a  general  desire  in  that  direction  some  reso- 
lution might  be  passed  and  transmitted  to  the  Government. 
In  connection  with  this  I  might  say  the  Minister  of  Inland 
Revenue  has  extended  an  invitation  to  members  of  this 
Association  to  go  to  the  Department  and  examine  the 
standards  which  they  have  provided  there.  May  I  heir 
from  Mr.  Leonard  on  this  subject,  to  start  the  discussion? 

Mr.  F.  H.  Leonard,  Jr.:  The  question  of  a  resolution 
as  suggested  by  the  President  I  think  is  a  very  good 
one.  There  is  no  doubt  but  what  the  Association  needs 
some  headquarters  in  which  they  can  repair  their  instru- 
ments, and  aside  from  the  difficulty  of  getting  a  delicate 
instrument  to  and  from  Ottawa  for  calibration  and  return- 
ing it  to  the  station,  it  ought  to  be  a  great  help  in  the 
determination  of  accurate  measurements.    I  feel  that  the 


Association  ought  to  at  least  pass  a  resolution  encourag- 
ing the  extension  of  this  Department  of  the  Government 
so  as  to  make  it  available  to  all  the  lighting  and  power 
companies  in  the  country,  and  I  will  suggest  now  that  a 
resolution  be  forwarded  to  the  Department  asking  that  the 
work  be  furthered  to  such  an  extent  as  to  enable  the  light- 
ing and  power  companies  of  the  country  to  have  this 
department  available,  and  that  a  certain  moderate  fee  '>e 
fixed,  which  will  enable  the  companies  to  compare  their 
instruments  without  being  obliged  to  send  them  out  of 
the  country.  Any  person  that  has  had  occasion  to  ship 
out  instruments  for  repairs  will  realize  how  difficult  it  is 
to  get  those  instruments  out  of  the  country,  standardized, 
back  again,  and  then  perhaps  as  soon  as  they  are  returned 
you  find  that  they  are  inaccurate,  or  off  zero,  due  to  the 
jostling  they  get  from  the  express  company's  hands.  If 
the  Secretary  will  put  that  motion  in  order  it  can  be  read 
and  I  presume  there  will  be  a  ready  seconder. 

Mr.  O.  Higman:  It  was  not  intended  originally  to  be 
a  standardizing  bureau;  the  work  was  introduced  as  a  part 
of  the  weights  and  measures  system  of  the  country  for 
testing  the  apparatus  which  measures  the  supply  to  the 
consumer.  In  order  to  do  that  we  had  to  get  standards, 
and  so  we  were  compelled  to  get  in  some  standards  at  once 
tor  the  purpose  of  comparison;  but  I  may  say  we  have 
always  encouraged  electric  lighting  companies  to  send  in 
tneir  instruments  to  be  compared,  and  a  certificate  has 
been  given  showing  the  result  of  the  comparison.  No 
ctiarge  has  been  made  to  companies  paying  the  annual 
registration  fee.  1  consider  myself  that  the  companies 
paying  this  fee  are  entitled  to  consideration  of  that  kind. 
iNow  whether  we  should  proceed,  as  the  President  has 
pointed  out,  in  establishing  a  regular  standardizing  bureau 
IS  a  question  that  will  largely  be  with  the  electrical  indus- 
tries of  the  country.  The  Government  will  not  move, 
f  imagine,  any  faster  than  they  are  obliged  to.  It  is  like 
drawing  teeth  to  get  money  for  scientific  instruments. 
Ihey  do  not  quite  see  the  utility  of  them;  they  think  the 
money  would  do  more  good  for  missionary  purposes, 
and  so  we  have  to  get  along  as  best  we  may  with  the 
little  doles  we  get  from  time  to  time. 

Mr.  J.  J.  Wright:  I  was  just  about  to  ask  whether  this 
Standardizing  Bureau  would  be  simply  for  the  purpose  of 
comparing  instruments  that  would  be  sent  and  a  report 
made  thereon,  or  would  it  be  the  intention  of  the  As- 
sociation to  ask  the  Government  to  establish  a  bureau 
wherein  these  instruments  could  be  put  right — calibrated, 
in  other  words? 

Mr.  Higman:  That  would  involve  a  good  deal. 

Mr.  Wright:  If  that  were  done  it  would  manifestly  be 
a  great  convenience.  It  is  not  much  satisfaction  sending 
up  an  instrument  and  being  told  it  is  4.7896  out.  If  there 
was  some  bureau  established  by  authority  where  not  only 
standard  instruments  but  switch  board  instruments  could 
be  forwarded  and  corrected,  I  think  it  would  be  a  good 
thing. 

Mr.  Higman:  I  think  that  should  be  the  direction  of 
the  resolution.  I  have  asked  the  Minister  for  a  trained 
mechanic,  for  one  thing,  out  of  one  of  the  instrument 
making  establishments,  and  also  for  an  assistant  in  the 
work,  and  the  answer  that  I  got  from  him  was  that  "  he 
woukl  see."  That  may  mean  that  we  will  get  it  or  it 
may  mean  we  will  not  get  it.  But  he  said  at  the  iie.\t 
session  of  parliament  it  was  likely  he  would  make  it  an 
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independent  branch  of  the  public  service  with  some  addi- 
tional help. 

The  President:  There  are  several  things  it  would  be 
useful  to  know  in  dealing  with  this  question.  In  the  first 
place,  the  American  Institute  of  Electrical  Engineers  has 
moved  in  the  same  direction  in  regard  to  the  United  States 
as  it  is  suggested  we  should  move  here  in  regard  to  Can- 
ada. They  asked  the  American  Government  to  provide  a 
Standardization  Bureau.  Perhaps  somebody  here  will  be 
able  to  tell  us  just  what  that  means;  whether  it  is  intended 
to  have  a  bureau  for  the  mere  comparison  of  instruments 
or  whether  it  is  intended  this  bureau  should  undertake  the 
correction  of  instruments?  I  presume  the  standardization 
bureau  that  was  asked  for  in  the  United  States  was  to  be 
on  the  same  lines  as  similar  institutions  in  other  countries 
and  if  it  is  customary  in  such  bureaus  in  European  coun- 
tries, where  they  have  been  established,  to  correct  in- 
struments as  well  as  compare  them,  then  I  presume  the 
Institute's  request  included  the  same  feature  and  that 
we  should  embody  the  same  thing  in  our  resolution. 
Another  thing  we  should  know  is  what  means  we  have 
got  in  Canada  for  comparing  instruments.  Some  of  the 
members  here  who  live  in  Montreal  may  enlighten  us  in 
that  regard.  What  facilities  are  there  at  McGill  Univers- 
ity for  that  kind  of  work?  Will  they  make  a  comparison? 
I  don't  suppose  they  make  any  corrections,  but  will  they 
make  comparisons?  I  think  these  things  would  help  us 
in  arriving  at  a  conclusion  as  to  what  action  we  should 
take. 

Mr.  G.  R.  Duncan:  In  McGill  University  they  have  a 
very  complete  set  of  calibrating  instruments.  The  general 
custom  is  to  take  an  instrument  and  compare  it  and  draw 
out  a  curve  showing  at  a  glance  what  the  correct  readmg 
should  be  for  any  indicated  reading  on  the  instrument. 
The  average  instrument,  such  as  the  voltmeter,  may  not 
be  so  much  out  near  zero  as  it  may  be  farther  on  ihc 
scale.  The  error  of  the  reading  may  possibly  be  due  to 
irregularity  in  the  magnetic  field.  Such  a  thing  as  that 
would  be  difficult  to  repair.  In  fact,  I  don't  know  of  any 
method  for  repairing  that.  The  only  thing  to  do  is  to 
calibra«fc«  the  instrument,  showing,  by  means  of  a  curve, 
what  should  be  the  reading  for  any  indicated  reading  of 
the  instrument.  I  think  McGill  University  will  calibrate 
any  instrument  and  give  it  a  curve  such  as  I  have  de- 
scribed. As  for  repairing  instruments,  I  believe  they  do, 
on  special  occasions,  repair  an  instrument,  but  I  don't 
think  they  make  a  business  of  it  regularly.  They  have 
there  instruments  for  measuring  with  an  accuracy  of  some- 
thing like  one  part  in  ten  thousand  for  measuring  current 
or  resistance  or  E.M.F.  I  and  I  think  one  of  our  men  has 
got  comparisons  of  one  part  in  100,000.  As  far  as  com- 
paring and  calibrating  instruments  is  concerned,  I  don't 
think  there  is  anything  to  excel  the  equipment  of  McGill 
University. 

Mr.  Higman:  With  reference  to  the  United  States,  at 
the  last  Session  of  Congress  they  passed  a  bill  voting 
$250,000  for  the  building  itself,  and  providing  for  a  staff, 
the  salaries  aggregating  $27,000  a  year,  comprising  a  di- 
rector of  the  bureau  and  three  physicists,  three  chemists 
and  some  mechanical  assistants.  I  presume  the  intention 
is  to  calibrate  and  repair  instruments  sent  to  them. 

The  President:  Mr.  Leonard,  what  form  do  you  wish 
to  give  your  resolution?  Do  you  w;uit  to  include  the 
repairing  features?  \      .  v 

Mr.  Leonard:    I  think  it  would  be  well  to  do  that, 
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to  make  it  cover  the  calibration  as  well  as  comparison. 
If  we  could  get  a  standardization  which  bears  the  stamp 
of  the  Government  it  would  be  well  to  get  a  chart  or  some- 
thing which  would  enable  us  to  read  our  instruments  cor- 
rectly. I  think  we  ought  to  go  still  further,  to  suggest 
the  extension  of  the  department  to  cover  the  repairing  or 
adjustment  of  instrxmients. 

The  President:  It  is  moved  by  Mr.  Leonard  that  a 
petition  be  addressed  from  this  Association  to  the  Gov- 
ernment, stating  to  them  that  it  is  the  desire  of  this  As- 
sociation that  a  standardization  bureau  be  established  by 
the  Government  wherein  instruments  may  be  compared 
and  calibrated  and  repaired,  which  are  used  for  making 
electrical  measurements. 

Mr.  Thornton:  Is  it  absolutely  necessary  to  have  %n 
instrument  repaired?  If  you  have  got  a  calibration  curve 
I  think  that  is  about  all  that  you  want. 

The  President:  If  you  are  askmg  for  anything  from  the 
Government  it  is  a  good  scheme  to  ask  for  more  than 
you  want. 

Mr.  Holman:  You  are  asking  a  great  deal  of  your 
Government  to  ask  them  to  institute  a  department  which 
will  be  an  adjunct  of  your  calibrating  department  in  which 
department  you  will  have  repairs  made.  All  makers  of 
instruments  like  instruments  for  repairs  sent  in  to  them, 
and  to  ask  your  Government  to  go  into  the  repairing 
business  is  sometliing  they  won't  do,  it  seems  to  me. 
Any  physical  department  of  any  institution  will  naturally 
furnish  a  curve  upon  being  asked,  and  that  curve  wiU  be 
sufficient  for  the  reading  of  your  instruments  and  make 
them  accurate.  If  the  instrument  is  actually  out  of  order 
and  needs  repairing  the  proper  place  to  send  it  is  lo 
the  maker. 

The  President:  The  point  made  by  Mr.  Leonard  was 
the  difficulty  of  getting  tlie  instrument  to  be  repaired, 
across  the  border.  You  have  got  to  get  a  lot  of  papers 
filled  out  and  there  is  the  shipment  of  the  instrument 
There  is  a  great  deal  of  delay.  In  every  other  sense  it  is 
undoubtedly  better  to  send  to  the  makers. 

Mr.  Martin:    I  second  Mr.  Leonard's  motion. 

Mr.  J.  J.  Wright:  Before  that  motion  is  carried  and 
before  the  question  terminates  it  should  be  thought  over 
a  little  more  carefully.  Of  course  I  asked  a  question  as 
to  whether  this  bureau  would  undertake  to  put  an  instru- 
ment right  when  it  was  wrong  as  well  as  to  tell  you  how 
much  it  was  wrong,  but  1  did  not  quite  endorse  tliat  view 
of  it.  There  is  a  good  deal  of  force  in  what  the  last 
speaker  said.  We  must  be  careful  in  approaching  the  Gov- 
ernment, in  asking  for  anything,  that  we  go  about  it 
in  the  right  way  and  ask  for  exactly  what  we  want  I 
think  your  theory  on  general  principles  is  a  pretty  good 
one:  ask  for  plenty  and  then  perhaps  you  will  get  some- 
thing you  are  looking  for.  But  in  this  case  it  bears  rather 
a  diflferent  interpretation.  I  am  inclined  to  think  that  the 
principal  function  the  Government  should  be  called  upon 
to  undertake  would  be  purely  the  calibrating  of  the  in- 
strument; it  would  then  become  a  standard  for  the  com- 
pany. The  calibrating  curve  could  be  used  with  that  in- 
strument when  it  was  used  as  a  standard  instrument  only. 
The  company  which  employs  good  mechanics  can  then 
repair  and  have  repaired  their  station  instruments,  using 
the  calibrated  instrument  as  a  standard.  I  think  the  ques- 
tion ought  to  be  a  little  more  thoroughly  considered  as 
to  whether  that  would  not  be  about  the  extent  of  the  func- 
tion which  wc  could  ask  the  Govcrnincnt  to  undertake. 
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Mr.  Reesor:  I  think  Mr.  Leonard's  difficulty  could 
be  got  over  in  this  way,  to  request  the  Government  to 
ask  the  makers  of  these  instruments  to  come  over  on  this 
side  of  the  line.  (Laughter.) 

Mr.  Thornton:  What  is  wanted,  it  seems  to  me,  is 
not  a  very  high  degree  of  accuracy  for  all  instruments 
used  in  the  station.  Most  companies  have  a  large  number 
of  instruments  that  are  in  daily  use  and  also  a  set  of 
standard  instruments,  which  they  use  to  standardize  all 
the  other  instruments  from.  As  these  station  standards 
are  liable  in  time  to  get  out  of  calibration,  it  would  be 
a  great  advantage  to  be  able  to  send  them  to  Ottawa  and 
have  them  re  calibrated  rather  than  to  have  to  ship  them 
out  of  the  country. 

The  President:  It  has  been  suggested  to  me  that  it 
might  be  a  good  way  to  deal  with  this  question  to  appoint 
a  committee  of  this  Association  to  carefully  consider  the 
whole  question  and  then  draw  up  a  memorial  to  the  Gov- 
ernment in  proper  form,  asking  for  such  advantages  as 
are  deemed  proper.  Perhaps  it  could  be  done  better  in 
that  way  than  by  passing  a  resolution  hastily  without  pro- 
per consideration.  However,  that  is  a  mere  suggestion, 
and  the  only  resolution  before  the  chair  is  that  of  Mr. 
Leonard.  If  there  are  any  amendments  I  would  like  to 
hear  them. 

Mr.  Leonard:  I  would  be  quite  willing  to  withdraw  my 
motion  and  leave  this  matter  open  for  a  committee.  I 
think  it  would  be  put  in  better  form  probably  if  we  had 
a  little  discussion  on  the  matter  and  arranged  upon  a 
resolution  which  we  could  present  to  the  meeting,  which 
would  cover  exactly  what  we  want,  rather  than  to  do  this 
thing  too  hastily. 

The  President:  It  will  be  necessary  for  some  one  to 
move  that  a  committee  be  appointed. 

Mr.  Martin  moved,  seconded  by  Mr.  Kitchen,  that  the 
President  appoint  a  committee  to  draw  up  a  properly 
worded  memorial  to  be  presented  to  the  Government,  the 
personnel  of  the  Committee  to  be  left  to  the  President  of 
the  Association  to  appoint.  Carried. 

The  President:  I  will  appoint  on  this  Committee  Mr. 
F.  H.  Leonard,  Jr.,  of  Montreal,  Mr.  P.  G.  Gossler,  Mon- 
treal, Mr.  J.  W.  Campbell,  Toronto,  and  Prof.  Owens,  of 
McGill  University. 

Mr.  O.  Higman:  There  was  one  subject  in  connection 
with  the  Government  work  I  would  like  to  allude  to  ind 
that  is  with  regard  to  the  Inspection  Act.  We  secured 
an  amendment  last  session  whereby  inspection  by  the  Gov- 
ernment is  made  absolute  and  the  inspection  of  meters 
by  what  we  call  tramp  inspectors  is  prohibited.  Those 
people  in  fact  went  so  far  as  to  create  a  company  called 
"The  Standard  Electric  and  Gas  Meter  Company";  they 
undertook  to  give  certificates  and  make  inspections  and  it 
was  found  nc(»cssary  in  order  to  protect  not  only  'b.e 
supply  companies  but  the  consumers  themselves,  to  pass 
an  amendment  whereby  any  inspection  apart  from  the  Gov- 
ernment inspection  was  made  illegal,  with  a  penalty  of  $25 
for  each  inspection. 

At  4.15  o'clock  ,p.m.  the  XTonvention  adjourned  to 
Thursday,  at  10  o'clock  a.m. 


-SECOND  DAY. 

The  President  in  the  Chair,  called  the  Convention  to 
order  at  10.15  o'clock. 

A  telegram  was  read  from  Mr.  Edward  Slade,  of  Que- 
bec, stating  that  hy  reason  of  unexpected  and  impor'.ant 


business  he  would  be  prevented  from  attending  the  Con- 
vention. An  invitation  was  also  read  from  Mr.  Evans  of 
the  Montmorency  Light,  Heat  and  Power  Co.,  to  hold 
the  next  Convention  in  the  City  of  Quebec. 

The  President  stated  that  Mr.  Doherty  had  sent  word 
to  Mr.  Gossler,  Chairman  of  the  Committee  on  Papers, 
that  he  had  been  taken  ill  and  would  not  be  able  to  travel, 
and  he  much  regretted  he  would  not  be  able  to  attend 
the  Convention  and  read  his  paper. 

Mr.  J.  M.  Robertson,  of  Montreal,  read  his  paper  on 
"  The  Influence  of  the  Load  Factor  on  the  Design  and 
Operation  of  a  Lighting  and  Power  System,"  which  was 
well  received.    (See  page  136). 

The  President:  Gentlemen,  tbe  paper  just  read  by  Mr. 
Robertson  is  certainly  one  of  the  most  exhaustive  and 
practical  we  have  had  before  us.  It  is  now  before  you 
for  discussion  and  I  trust  the  discussion  will  be  such  as 
to  bring  out  all  the  very  important  points  it  covers  in  order 
that  it  may  be  useful  to  us  in  a  greater  degree. 

Mr.  J.  J.  Wright:  I  do  not  feel  myself  competent  to 
discuss  a  paper  of  this  nature,  but  for  the  sake  of  starting 
somebody  else  going  I  just  call  your  attention  to  one  part 
of  it  that  strikes  me  as  being  worthy  of  notice,  and  that 
is  the  meters  spoken  of  by  Mr.  Robertson  with  a  varying 
speed,  which  would  be  very  desirable  to  measure  power, 
but  under  the  circumstances  I  think  it  would  be  impracti 
cable  here  with  the  Dominion  laws  governing  the  inspec- 
tion of  meters.  Perhaps  Mr.  Higman  can  enlighten  us  on 
that. 

The  President:  I  vtrould  like  to  know  from  Mr.  Robert- 
son whether  these  meters,  which  I  understand  are  self- 
winding, clock-working,  are  reliable  and  can  be  depended 
upon  to  change  at  the  proper  time  so  that  the  total  read- 
ing would  be  correct. 

Mr.  Robertson:  That  is  exactly  the  trouble  with  the 
meters  that  are  on  the  market  now;  they  are  not,  so  far 
as  I  know,  entirely  satisfactory  in  that  way.  A  great  many 
of  the  self-winding  mechanisms  are  actuated  by  batteries 
and  these  give  trouble  at  times.  In  America  there  are 
not  a  sufficient  number  either  made  or  installed  to  tell  a 
great  deal  about  them.  With  reference  to  Mr.  Wright's 
objection  that  they  would  not  comply  with  the  Inland 
Revenue  regulations,  I  personally  would  not  want  a  meter 
that  would  run  fast  or  slow,  I  would  want  a  meter  that 
would  run  on  two  dials;  and  it  would  simply  be  a  question 
of  making  a  diflfcrent  rate  for  the  indication  of  one  dia' 
to  that  on  the  other;  the  entire  registration  of  the  day 
would  be  the  sum  total  of  the  two  dials.  That  would  com- 
ply in  every  way  with  the  Government  regulations,  as  the 
meter  itself  could  be  entirely  sealed  the  same  as  an  or 
dinary  meter  and  the  governing  nu-diuni  would  be  outside 
of  the  meter.  There  has  been  something  designed  by  which 
they  control  the  overlapping  of  the  dials  on  the  circuit, 
but  as  most  of  the  lighting  in  Canada  is  alternating  it 
is  not  applicable.  I  think  it  still  remains  for  some  very 
enterprising  companies  to  get  out  a  meter  that  is  really 
good. 

The  President  read  the  report  of  the  Committee  on 
the  nomination  of  the  Standing  Committee  as  follows: 

Committee  on  Statistics:  Messrs.  A.  A.  Wright  (chair- 
man), K.  B.  Thornton,  and  J.  F.  H.  Wyse. 

Committee  to  Confer  with  Underwriters:  Messrs.  P 
G.  Gossler  (chairman),  Edward  Sladc,  A.  A.  Dion,  .Mdcr- 
inan  Sadler,  A.  Sangstcr  and  J.  J.  Wright. 

(Tommittcc  on  Arc  Light  Rating:   Mcssr.").  O,  Higmn;; 
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(chairman),  P.  G.  Gossler,  Fred  Thomson,  John  Yuk, 
Prof.  Owens,  J.  R.  Robertson,  and  A.  B.  Lambe,  Jr. 

Committee  on  Legislation:  Messrs.  John  Yule  (chair- 
man), B.  F.  Reesor,  A.  A.  Wright.  C.  B.  Hunt,  W.  H. 
Browne,  A.  A.  Dion,  W.  H.  Briethaupt,  R.  O.  McCul 
lough,  J.  J.  Wright,  with  power  to  add  to  their  numbers 

Committee  on  Standardization  of  Accounts:  Messrs. 
D.  R.  Street  (chairman),  H.  H.  Henshaw,  A.  A.  Wright. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  A.  B.  Smith 
that  the  report  be  adopted. 

Mr.  Yule:    Before  that  is  adopted,  I  suggest  that  Mr 
B.  F.  Reesor  be  put  on  as  chairman  of  the  Legislation 
Committee.    He  has  been  on  for  a  great  number  of  years 
and  his  services  have  proved  very  efficient  and  valuable  in  that 
position. 

Mr   Reesor:   I  think  Mr.  J.  J.  Wright  makes  a  very 
good  chairman;  and  he  is  all  right  and  in  the  right  place. 
The  President:    Mr.  John  Yule  is  named  as  chairman 

^^^Mr.  Reesor:  He  is  a  better  man,  perhaps.  (Laughter.) 

The  President:  We  have  all  come  to  regard  Mr.  Yul" 
as  being  so  fond  of  this  work  that  we  do  not  like  to  taKC 
it  from  him. 

The  motion  to  adopt  the  report  was  put  and  earned. 

Mr  L.  Denis,  of  Quebec  City,  read  his  paper  on  "  Bal 
ancing  a  3-wire  Alternating  Secondary  System,"  which  was 
greeted  with  applause.    (See  page  134). 

The  President:   This  is  another  valuable  paper  which 
I  hope  you  will  not  let  pass  without  some  comment.  It 
would  be  really  too  bad  that  the  paper  read  by  Mr.  Robert 
son  and  also  this  one  should  not  provoke  some  discus- 
sion.   They  surely  give  room  for  discussion. 

Mr.  Fisk:  Mr.  Denis  mentions  in  his  paper  properly 
fused  junction  boxes  in  the  two  outside  secondary  wirei 
I  would  like  to  have  a  description  of  that  box  and  the 
kind  of  fuse. 

Mr.  Denis:  The  box  used  is  an  ordinary  cut-out  motor 
fuse  box— an  ordinary  street  car  motor  fuse  box;  and 
practice  shows  that  the  fuse  to  be  used  should  not  be 
above  a  third  of  the  capacity  of  the  transformers  that  ir- 
banked.  Sometimes  we  have  to  exceed  that  though,  that 
is,  when  we  cannot  get  the  proper  line  arrangements. 

Mr.  Leonard:  Did  I  understand  that  the  fuse  was  ♦o 
be  one-third  or  one  and  one-third? 

Mr.  Denis:  One-third.  It  is  only  supposed  to  be 
used  when  one  transformer  is  loaded  more  than  another. 
I  may  add  that  we  have  to  inspect  these  junction  boxes 
every  week.  We  are  very  particular  about  that.  And  01 
course  we  replace  any  fuse  that  is  blown;  also  when- 
ever we  have  any  blown  fuse,  a  special  study 
of  the  district  and  the  condition  of  the  load  has  to  be 
made,  because  the  fuse  should  not  blow. 

Mr.  Tliorntoii  ;  We  have  one  or  two  seconiUirv  thrtx- 
wire  sy.stems  in  Montreal,  and  that  inailcr  ol  blown 
fuses  is  quite  a  thing.  We  do  not  make  a  point  of  mak- 
ing a  special  inspection.  Our  attention  has  generally 
been  drawn  to  the  fact  that  there  is  a  fuse  blown  some- 
where by  a  telephone  message  from  a  customer  that  the 
lamps  are  rather  dim.  We  only  have  one  or  two  ol 
those  systems  and  we  have  not  made  a  siK-eialty  ol 
.s^pecial  inspection.  There  are  one  or  two  points  in  Mr. 
Denis'  paper  I  would  like  to  refer  to  Willi  regard  to 
the  slips  that  are  given  out  to  the  f(uenun,  1  did  11. 't 
quite  understand  how  they  desigiiati-d  which  side  of  tlie 
|hrec  wire  .system  they  Wi>"ted  th<-  customer  to  be  con- 


nected from.  I  always,  in  Montreal,  designate  them  by 
saying  I  want  them  connected  from  the  sidewalk  sihe  or 
the  street  side.  Wje  have  maps  showing  the  sections,  the 
size  and  everything  else  of  the  wire,  and  vou  can  very 
easily  lay  out  for  yourself  what  side  you  want  the  cus- 
tomer to  go  on;  and  you  simply  tell  the  line  foreman  that 
you  want  the  customer  of  such  and  such  an  address  to  be 
connected  from  the  street  side  or  the  sidewalk  side.  We 
also  find,  to  Le  absolutely  certain  of  our  records,  we  have 
verv  often  to  make  a  second  inspection  of  the  line  to 
make  sure  the  lineman  properly  reports  the  work  he  has 
to  do.  He  turns  in  his  slips  in  the  same  way  as  Mr. 
Denis  reports  on,  but  we  find  they  are  often  inaccurate. 

Mr.  B.  F.  Reesor  :  I  would  like  to  ask  a  question. 
What  kind  of  fuse  does  Mr.  Denis  use — an  alloy  or  just 
common  fuse  ?* 

Mr.  Denis  :      .Tust  common  fuse. 

Mr.  Reesor  :  When  you  said  one-third  of  the  capacity 
did  you  mean  of  the  bank  or  the  transformer  ? 

Mr.  Denis  :  Of  each  transformer.  The  transformers 
that  are  banked  are  all  of  the  same  capacity.  The  fu.ses 
in  the  junction  boxes  all  along  the  bank  arc  a  third  of 
the  capacity  of  each  transformer. 

Mr.  Reesor  :  The  way  we  do  in  our  ca.se,  in  designat- 
ing the  different  lines,  is  this,  instead  of  using  cross-arms 
we  have  the  wires  on  an  iron  bracket  under  the  cross-ann 
and  thev  go  in  a  triangle  and  we  designate  them  by  the 
top  or  bottom  wire. 

Mr.  Robertson  :  I  understand  fr^im  this  with  regard 
to  the  connection  of  the  transformer  to  it,s  own  mains, 
that  the  mains  run  each  wav  from  the  transformer  ? 

Mr.  Denis  :  Yes. 

Mr.  Robertson  :  When  you  have  to  reinforce  a  trans- 
former how  do  you  know  on  which  side  of  that  over- 
loaded transformer  to  connect  the  other  one  ? 

IMr.  Denis  :  In  that  ca.se  a  special  study  of  the  dis- 
trict has  to  be  made.  The  bank  is  n<-it  only  subdivided 
into  transformers,  but  the  tran.<4f<irmcr  has  to  be  sub- 
divided on  each  side  and  trial  records  made  of  that. 

Mr.  Robert.son  :  That  is  what  I  wanted  to  know  You 
said  vou  did  it  on  your  records  and  I  wondered  how  you 
did  it  in  the  office. 

Mr.  Denis  :  Oh  no.  The  onlv  iuf<irmation  rcparding 
it  which  the  records  give  is  that  a  certain  portion  of  the 
bank,  sav  one  transformer  is  being  overloaded.  If  you 
want  to  go  into  further  details  you  have  to  subdivide 
that  portion  of  the  bank. 

Mr.  Robertson  Also,  when  you  say  what  its  ap- 

proximate maximum  demand  will  be,  how  do  you  know 
it  is  going  to  arrive  at  the  same  ratio  ? 

Mr.  Denis  :  It  didn't  at  first,  but  the  figures  show 
thev  all  tear  the  same  ratio. 

Mr.  Reesor:  What  means  have  y<n>  of  a.-^viU.uir.n.c 
when  a  fuse  in  one  transformer  goes  ?  Just  bv  the  lights 
themselves  ? 

Mr.  Denis  :      In  a  transformer  or  junction  box  ? 
IMr    Reesor  :      In  the  transformer. 

Mr.  Denis  :      Then  the  junction  box  fu.sis  would  go  too. 

l\Ir.  Reesor         If  it  is  not  overloaded  ? 

Mr.  Denis  :  In  most  cases  it  is.  If  it  is  not  and  if 
we  found  bv  our  records  we  could  dispense  with  that 
transformer,  we  would,  immediatclv 

Mr.  Reesor  :  Your  mininnnr  load  might  be  on  antt  it 
would  not  be  notic\xl  until  the  maxiinum  load  came  on 
•uid  then  the  whole  thing  would  go 
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Mr.  Plolmaii  :  I  have  used  the  Wright  niaxinmm  de- 
mand meter  on  a  transformer  to  ascertain  its  maximum 
load  ;  I  have  also  used  it  for  the  purpose  of  ascer- 
taining the  load  of  a  customer  when  I  was  suspicious 
that  that  customer  was  using  more  than  a  normal 
amount.      We  put  the  meter  out  on  a  pole. 

Mr.  Uenis  :  We  corresponded  with  the  Wrij^lit  Maxi- 
mum Demand  Meter  Company  and  never  got  any  answer. 
We  asked  them  if  their  meter  would  st:!Kil  to  be  put  out 
on  a  pole  and  wc  never  got  any  answer  from  them. 

Mr.  Purcell  :  I  have  used  the  same  instrument  for 
that  purpose  and  put  it  on  any  voltage  and  it  is  one  of 
the  finest  instruments  \  <  u  can  get  hold  of  ;  and  it  is  sur- 
prising how  the  remits  will  differ  from  what  you  think 
they  are. 

Mr.  Denis  ;  It  doesn't  seem  so  from  these  figures. 
We  find  now  we  can  almost  dispense  with  them,  al- 
though wc  didn't  at  first. 

Mr.  Holinan  :  It  was  only  on  a  suspected  circuit  that 
the  instrument  was  used  ;  we  did  not  have  one  meter  for 
each  of  our  transformers.  We  simply  used  them  for  con- 
firming or  exploiting  our  ideas  in  connection  with  that 
transformer  ;  and  as  the  gentleman  immediately  after  me 
rtated,  I  have  found  the  facts  as  represented  by  that  me- 
ter a  little  at  variance  with  my  ideas  of  what  the  trans^ 
former  was. 

Mr.  J.  J.  Wright  :  I  think  we  should  not  let  the  occa- 
sion pass  without  moving  a  vote  of  thanks  to  both  Mr. 
Uobertson  and  Mr.  Denis  for  the  two  able  papers  we  have 
just  heard  read. 

Mr.  Martin  ;      I  take  pleasure  in  secondinig  the  motion. 

The  President  ])ut  the  motion,  which  was  carried  with 
applause. 

Mr.  Ilolman  ;  Before  adjourning  for  the  morning  1 
have  one  question  to  ask  Mr.  Robertson.  His  ])aper  is 
worthy  I  think  of  a  great  deal  of  thought  and  there  is 
one  very  .small  question  that  occurred  to  me.  I  would 
like  to  know  his  experience  with  the  use  of  a  meter  for 
measuring  .small  capacity  motors,  where  the  load  on  that 
motor  was  of  a  thoroughly  variable  nature,  whether  the 
cu.stomer  complained  of  hi.s  bills  or  not 

Mr.  Kobert.son  :  I  am  afraid  Mr.  Ilolman  has  asked 
a  igood  deal  larger  cjuestion  than  lie  thinks.  We  have  a 
very  large  number  of  .small  cusl(nners,  varying  from  one 
half  II. P.  up  to  anything  you  like  and  we  do  have  a 
consideral  le  number  of  com])laints  from  our  smallest 
customers  with  reference  to  bills,  but  as  a  rule  it  is  be- 
cause some  outside  person  speaks  to  the  customer  and 
tells  him  somelliing  about  his  meter,  and  he  then  pro- 
ceeds to  read  his  own  meter  and  figure  out  his  bill.  We 
find  as  a  rule  when  we  take  the  question  up  with  him  we 
have  no  trouble  at  all.  We  are  using  a  Stanley  mctir 
for  small  customers  and  have  no  trouble  whatever  in  jirov- 
ing  to  the  customer  that  the  meter  is  correct  ;  .should  he 
.s<)  desire  wc  offer  him  the  option  of  having  it  tested  him- 
self and  he  may  call  in  any  outside  per.son  he  likes,  we 
having  the  right  to  be  present.  I  might  say  with  refer- 
ence to  accuracy  of  integrating  meters  on  variable  load 
that  they  arenas  perfect  as  there  is  any  necessity  for. 
The  inertia  of  the  moving  element  is  so  little  that  with 
full  load  on  a  meter  the  time  elapsing  between  oi)ening 
the  switch  and  looking  at  the  meter  is  sufficient  for  it 
to  stf)p.  Some  time  ago  there  were  .some  elaborate  tcsls 
made  on  Thomp.son  wattmeters  to  dilcrniinc  the  error 
introduced  by  inertia  and  the  instruments  were  found  to 
be  practically  accurytc       As  the  inertia  of  such  a  meter 


as  the  Stanley  is  much  less,  the  accuracy  would  be  cor. 
respondingly  greater. 

Mr.  B.  F.  Reesor  moved,  seconded  by  Mr.  John 
Yule,  and  -resolved,  that  the  sympathy  of  the 
members  of  this  Association  now  in  session  at 
Ottawa  be,  and  the  same  are  hereby  extended 
to  our  esteemed  fellow  member,  Mr.  A.  A.  Wright, 
M.P.,  and  family,  of  Renfrew,  in  his  bereavement  by  the 
death  of  his  only  daughter;  and  that  a  copy  of  this  reso 
lution  be  forwarded  by  the  Secretary  to  Mr.  Wright. 

The  President:  You  have  all  heard  the  resolution.  It 
is  especially  regrettable  because  Mr.  Wright  has  been  a 
constant  attendant  at  our  Conventions.  I  do  not  remem 
ber  one  where  he  was  not  present  and  did  not  take  an 
active  part,  and  when  I  missed  him  here  on  the  first 
day  I  supposed  there  must  have  been  some  very  serious 
reason  to  keep  him  away. 

The  motion  was  put  and  carried.  .  i 

GENERAL  BUSINESS. 

Mr.  Thornton:  In  regard  to  the  institution  of  a  stu- 
dent membership  clause  in  connection  with  the  Canadian 
Electrical  Association  as  suggested  in  the  Secretary's 
report,  the  Canadian  Society  of  Civil  Engineers  have  a 
student's  membership,  and  I  think  it  would  not  be  a  bad 
idea  to  have  the  same  introduced  in  connection  with  this 
Association,  with  a  view  to  infusing  new  blood  into  the 
Association  from  time  to  time  and  also  drawing  mem- 
bers from  the  scientific  and  technical  colleges  throughout 
the  country,  and  I  think  we  may  get  some  good  men  out 
of  them.  I  think  it  would  be  very  useful  to  the  Associa- 
tion. 

The  President:  I  think  the  Secretary  has  given  this 
question  some  attention,  and  if  I  am  not  mistaken  he  has 
consulted  witii  some  of  the  authorities  of  some  of  the 
colleges  in  that  connection  and  I  would  like  to  hear  from 
him. 

Mr.  C.  H.  Mortimer:  I  may  say  Mr.  President  and 
Gentlemen,  that  I  have  not  consulted  with  the  authorities 
of  the  schools  with  regard  to  this  matter,  but  it  lias  oc- 
curred to  me,  and  I  have  thought  for  some  time  past  that 
this  Association  might  and  ought  to  keep  itself  in  touch 
with  the  young  men  who  are  passing  through  our  scien- 
tific schools;  and  a  short  time  ago  I  noticed  that  the  Can- 
adian iVlining  Institute  had  established  a  special  fee  for 
students  of  one  dollar  per  year,  and  it  occurred  to  me  it 
might  be  a  good  idea  for  this  Association  to  have  a  special 
fee  for  students  that  arc  passing  through,  taking  the  electrical 
course  in  our  scientific  schools;  and  these  students  would, 
after  passing  through  the  schools,  probably  become  and 
remain  members  of  this  Association,  and  would  become 
valuable  members. 

Mr.  Keesor:  They  would  be  associate  members 
in  the  ordinary  way? 

Mr.  Mortimer:  Yes.  I  would  suppose  that  they  would 
become  associate  mendjers.  I  don't  suppose  they  would 
desire  the  right  to  vote.  And  I  thought  also  that  per- 
haps the  Association  might  offer  a  yearly  prize  to  the 
third  year  students  in  the  electrical  department  of  our 
scientific  schools,  which  would  also  keep  the  Association 
before  the  students  in  the  schools.  I  would  be  very  glad 
il  the  membership  would  e.\press  their  opinions  upon  the 
suggestions. 

Mr.  Purcell:  1  tliiidv  it  possibly  would  resolve  itself 
into  a  malter  of  fimds.  1  tiling  if  necessary  to  give  a 
I)ri/e  it  might  be  desiral)le  to  advance  the  fee  for  active 
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membership,  say  from  $3  to  $5.  I  for  one  do  not  feel  at 
all  backward  in  coming  up  to  the  additional  amount,  and 
I  feel  heartily  in  accord  with  the  movement  suggested 
by  our  Secretary. 

Mr.  E.  B.  Biggar:  I  may  say  that  in  attending  the 
annual  meetings  of  the  Canadian  Society  of  Civil  Engin 
eers  I  have  noticed  that  the  student  members  of  that  As- 
sociation avail  themselves  very  fully  of  the  privilege  of 
attending  the  meetings,  and  at  many  of  these  meetings 
the  attendance  of  the  students  at  McGill  is  larger  than 
that  of  the  regular  members.  They  have  three  or  four 
classes  of  membership,  a  full  membership,  an  associate 
membership  and  slbdcnt  membership,  the  student  mem- 
bership being  for  the  students  of  colleges  and  universities. 
I  think  Mr.  Mortimer's  idea  is  a  very  excellent  one;  I 
feel  sure  that  the  Association  will  find  a  very  great  bene- 
fit in  the  immediate  future. 

Mr.  Mortimer:  I  might  say  this  prize,  in  my  opinion, 
need  not  be  a  very  large  prize,  and  it  might  be  given  for 
a  paper  or  thesis  which  could  be  read  at  the  annual  con- 
ventions. 

Mr.  McBurney:  In  the  way  of  a  suggestion,  I  would  say 
that  the  same  thing  seems  to  strike  nearly  every  member 
I  have  spoken  to,  that  if  a  fee  of  $2  were  charged  for  the 
annual  dinner,  not  touching  the  funds  of  the  Association, 
it  would  be  satisfactory  to  every  one.  I  would  not  like 
to  say  anything  about  the  management  of  the  Association, 
any  more  than  to  make  a  suggestion,  and  that  would  be 
this,  that  if  a  clause  similar  to  what  Mr.  Mortimer  has 
spoken  of  were  introduced  into  the  organization  I  think 
it  would  exclude  or  have  a  tendency  to  exclude  sonic  of 
the  plant  managers;  I  think  the  tendency  would  be  for 
some  of  them  to  stay  at  home  and  let  the  students,  who 
are  not  so  much  mterested  in  the  Association,  attend  .he 
Conventions. 

Mr.  J.  J.  Wright:  I  think  if  there  is  any  such  sugges- 
tion adopted  it  would  be  a  very  favorable  opportunity  to 
revert  to  the  original  intention  of  Constitution  and  to 
draw  the  line  more  sharply  between  active  and  associate 
members,  which  has  gradually  become  obliterated.  The  fee 
is  dififerent,  but  the  standing  appears  to  be  about  the  same. 
If  three  grades,  as  in  the  Canadian  Society  of  Civil  Engin- 
eers, were  adopted  it  would  be  in  harmony  with  the  con- 
stitution and  there  would  be  the  active  members,  with  all  the 
name  implies,  the  associate  members  and  student  members. 
I  do  not  exactly  agree  with  the  idea  of  the  last  speaker  that 
the  admission  of  students  would  necessitate  or  cause  the  con- 
trol of  the  Association  to  pass  entirely,  or  in  any  other 
manner,  into  their  hands,  because  the  powers  of  the  vari- 
ous grades  in  the  Association  would  be  necessarily  defined 
and  limited. 

The  President:  This  is  an  informal  discussion,  there  is 
no  resolution  before  the  chair,  therefore  I  may  be  privi- 
leged to  speak  upon  it.  My  own  views  are  that  we  ouj^lit 
to  have  three  classes  of  membership  in  this  association, 
three  well  defined  classes,  active,  associate  and  student 
members;  and  that  the  fees  ought  to  be  $5  for  active  mem- 
bers, $3  for  associate  members  and  one  dollar  for  students. 
That  is  the  way  I  would  like  to  grade  it.  Now,  as  to 
the  question  of  having  a  prize  for  an  essay  or  paper  to  be 
read  at  the  annual  convention,  I  think  it  is  a  very  good 
idea,  but  I  think  the  Executive  Committee  already  have 
sufficient  powers  to  enable  thorn  to  carry  that  out  it  tli^y 
deem  it  desirable,  after  the  student  class  membership  has 
been  instituted.    They  could  ofTer  such  a  prize  and  get 
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papers  to  be  read  at  the  annual  meeting,  and  this  prize 
need  cost  very  little,  because  it  is  not  the  intrinsic  value 
of  a  prize  of  that  kind  which  gives  it  worth;  a  medal  at  a 
comparatively  small  expense  would  be  entirely  acceptable 
for  a  thing  of  this  kind.  I  don't  know  just  how  these  changes 
could  be  carried  out;  I  think  it  would  be  necessary  to 
amend  the  constitution,  and  I  don't  believe  that  according 
to  the  existing  constitution  we  could  do  anything  at  this 
Convention.  If  I  remember  right  it  is  necessary  to  go 
through  a  certain  form  of  notice,  and  it  is  quite 
doubtful  if  we  could  carry  it  out  so  as  to  make 
any  changes  in  the  constitution  at  this  present 
convention;  but  I  think  it  is  well  to  discuss  the  matter, 
and  if  we  can  get  our  views  narrowed  down  to  certain 
lines  and  embody  them  in  the  form  of  a  resolution  we 
could  appoint  a  committee  to  develop  the  scheme  and  pre- 
pare amendments  to  the  constitution.  I  may  say  that 
during  the  past  year  the  Executive  Committee  has  been 
engaged  in  revising  the  constitution  to  some  extent;  it 
seems  to  be  defective  in  some  respects,  and  this  work  was 
not  completed,  so  that  the  whole  thing  could  now  be  taken 
up  together  and  at  our  next  meeting  a  proper  scheme  could 
be  proposed  ready  for  adoption.  If  your  desire  is  that  student 
membership  be  established  at  once,  and  if  the  constitution 
aftords  a  way  to  do  it  at  this  meeting,  I  would  be  glad 
to  do  all  I  could  to  assist. 

Mr.  A.  B.  Smith:  I  think  on  reading  the  constitution 
you  will  find  the  membership  is  confined  to  two  classes, 
associate  and  active,  and  we  cannot  legally  make  any 
change  unless  we  amend  the  constitution.  We  can  at  the 
present  make  no  change,  but  we  can  give  notice  of  motion. 

Mr.  Purcell:  I  think  this  matter  can  safely  be  left  in 
the  hands  of  the  Executive  Committee  with  power  to  act 
They  have  the  power,  I  think,  according  to  the  constitu- 
tion, to  make  any  amendments. 

The  President:    Not  to  make  amendments. 

Mr.  Purcell:  If  not,  then  some  of  us  can  give  notice  of 
motion  and  bring  it  up  at  the  next  meeting. 

The  President:  The  constitution  provides  for  two  classes  • 
of  members,  and  of  course  if  we  add  another  class  we 
amend  the  constitution.  I  will  read  you  the  clause  re- 
garding notice  of  amendments  to  the  constitution.  (Reads 
Article  X  of  the  constitution).  If  1  interpret  this  rightly 
you  should  get  permission  this  morning  to  introduce  an 
amendment  and  give  notice  thereof.  This  could  be  con- 
sidered at  this  afternoon's  sitting,  the  chairman  could  then 
appoint  a  committee  to  whom  it  would  be  referred,  and 
this  committee  could  report  to-morrow  morning,  and  wc 
could  then  dispose  of  the  matter,  when  it  would  require  a 
two-thirds  vote  of  the  members  present  to  carry  the  amend- 
ment. I  do  not  suppose,  in  giving  notice  of  motion,  it  is 
necessary  that  the  exact  wording  of  the  amendment  he 
stated,  because  it  may  require  some  little  time  to  get  at 
the  proper  wording,  but  if  notice  of  motion  was  given 
that  Article  3  of  the  constitution  be  amended  by  creating 
a  student  membership  class,  I  tliink  that  would  be  sufficient, 
and  the  matter  could  be  dealt  with  in  that  way;  but  it 
would  be  necessary  to  have  the  permission  of  two-thirds 
of  the  members  present  to  put  on  record  a  notice  of  mo- 
tion at  this  morning's  sitting. 

Mr.  A.  B.  Smith:  I  would  suggest  th.it  the  sense  of 
this  meeting  he  taken  as  to  the  admission  of  student 
members,  and  then  if  it  he  favorable  that  the  revision  of 
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the  constitution  which  is  necessary  be  undertaken  by  a 
committee  to  report  later. 

Mr.  Purcell:  I  will  ask  permission  to  introduce  a  pro- 
posed amendment. 

The  President:  The  question  is,  shall  we  permit  Mr. 
Purcell  to  give  notice  of  motion  that  Article  3  of  the 
constitution  be  amended  by  creating  a  class  for  student 
membership  and  fixing  the  fee? 

A  vote  being  taken  on  the  proposition  it  was  declared 
carried  unanimously. 

Mr.  Leonard:  I  would  like  to  ask  a  few  pertinent 
questions  on  the  matter  of  student  membership.  What 
is  the  Association  to  gain  by  this  special  membership, 
if  we  ask,  as  proposed,  a  fee  of  one  dollar?  The  cost 
of  a  seat  at  the  banquet  will  more  than  amount  to  that. 
The  funds  of  the  Association  are  not  going  to  be  bene- 
fitted. I  believe  that  such  a  membership  would  be  a  bene- 
fit perhaps  to  the  Association  and  also  to  the  student 
members  whom  we  might  succeed  in  gathering  in.  It 
places  a  young  man  in  contact  with  men  of  experience 
in  a  line  of  business  which  he  proposes  to  follow  in  his 
future  life,  and  enables  him  to  pick  up  pointers  whereby 
the  college  will  help  him  in  the  future.  So  far  as  a 
thesis  or  paper  that  might  be  prepared  by  a  college  stu- 
dent is  concerned,  the  Association  I  think  would  have 
comparatively  little  to  gain  in  the  practical  operation  of 
the  business.  It  would  probably  be  of  a  theoretical  char- 
acter and  something  which  many  of  the  practical  men 
would  not  be  able  very  well  to  follow.  However,  as  I 
said  I  only  wanted  to  ask  a  few  pertinent  questions  and 
get  the  members  thinking  about  this  thing  to  see  what  it 
amounts  to. 

The  President:  T  might  say  in  reply  to  Mr.  Leonard 
I  did  not  state  all  my  views  regarding  this  question  of 
fees  I  stated  I  thought  active  members  should  pay  $5: 
in  the  first  place,  that  is  an  increase  of  $2  over  the  present 
fee  I  am  also  of  the  opinion  that  the  Association  should 
not  be  expected  to  provide  a  free  banquet  for  its  mem- 
bers There  is  no  other  Association  possibly  in  the  world 
that  does  it.  I  have  never  attended  a  banquet  of  the  kind 
without  having  to  buy  a  ticket,  unless  T  was  a  specially 
invited  guest.  I  am  not  in  favor  of  dispensing  with  the 
banquet,  but  I  am  in  favor  of  making  it  a  pay  banquet^ 
There  are  members  who  do  not  care  for  banquets  and 
we  should  not  compel  them  to  attend:  but  those  who 
like  banquets  should  assemble  together  and  pay  their 
fee  just  the  same  as  they  would  anywhere  else.  Thi. 
will  properly  come  up  in  a  resolution  which  T  understand 
will  be  presented  to-morrow,  and  perhaps  as  presiding 
officer  I  should  not  have  stated  my  views  on  this  subject. 
However,  I  say  this  to  show  that  the  introduction  of  the 
student  membership  would  not  involve  any  expenditure 
to  the  Association. 

Mr.  Moore:  The  Canadian  Society  of  Civil  Engineers 
has  a  very  large  student  membership,  and  every  year  they 
transfer  a  very  large  percentage  of  the  student  members 
into  associates  and  active  membership.  As  regards  a  the- 
sis, some  students  are  very  theoretical  and  some  students 
are  very  practical.  I  feel  quite  sure  there  are  a  great 
many  students  who  will  be  able  to  give  a  paper  that 
would  be  of  interest  and  also  have  a  practical  benefit. 
The  student  in  the  laboratory  has  at  his  service  some 
of  the  very  best  equipments  for  testing  apparatus  that  is 
used  every  <lay.  I  have  seen  transformers  and  other  appar- 
atus sent  in  to  the  university  to  be  tested  which  could 


not  be  tested  at  any  other  place;  and  a  paper  has  been 
presented  describing  the  process  of  testing  these  appar- 
atus which  has  been  of  very  great  practical  benefit  to 
those  who  bring  them  to  be  tested.  Very  often  a  student 
that  is  taking  an  engineering  course  can  write  a  very 
good  paper.  I  think  in  my  opinion  the  President  has 
very  good  views  with  regard  to  the  dinner;  I  don't  think 
a  student  would  ask  for  a  free  dinner.  In  the  Engineers' 
Society  the  student  has  no  vote;  attending  the  meetings 
and  coming  in  contact  with  other  engineers  is  where  the 
student  looks  for  his  benefits. 

Mr.  Hamilton:  The  American  Society  of  Mechanical 
Engineers  has  a  student  membership,  and  at  nearly  every 
Convention  there  are  one  or  more  papers  presented,  writ- 
ten either  entirely  by  these  student  members  or  by  a  stu- 
dent member  in  collaboration  with  older  men,  and  these 
papers  are  regularly  published  in  the  annals  of  the  So- 
ciety and  form  part  of  a  very  valuable  collection,  because 
as  a  rule  they  are  papers  on  tests  made  by  having  at  their 
disposal  the  finest  equipment  to  be  found  anywhere,  and 
these  tests  are  worked  up  more  fully  because  a  man  has 
more  time;  and  they  form  a  very  valuable  part  of  the  lit- 
erature of  the  Society. 

The  President  read  the  report  of  the  Auditors,  stating 
that  they  had  examined  the  books  and  vouchers  of  the 
Secretary-Treasurer  and  found  everything  correct. 

At  12.10  o'clock  the  Convention  adjourned  to  2.15 
o'clock  p.m.  •  .         ■         !  "  '  f 


AFTERNOON  SES.SION. 
The  President  called  the  convention  to  order. 
The  President  :  The  first  order  of  business  for  this 
afternoon  is  a  notice  of  motion  which  was  recorded  this 
mornin<T  regarding  the  amendment  of  Article  "  3  "  of  the 
Constitution.  This  is  now  open  for  discussion.  If  Mr. 
I'urcell  is  here  he  could  tell  u.s  what  particular  form  lie 
wi.slies  the  amendment  to  take. 

Mr.  PnrccH  :  The  object  in  bringing  this  tii<Hi<in  be- 
fore the  A.s.sociation  is  to  make  it  possible  for  voting 
men,  students — not  to  tn.ike  it  neccssarilv  a  student  incm- 
licr.ship,  but  to  make  it  a  incnibcrshiii  wherebv  v<iiing 
men  who  arc  students  in  scientific  Iiranclics  or  following 
up  or  possibly  taking  a  course  by  correspondence  might 
become  members  of  this  Association,  because  in  the  fu- 
ture tlu'v  arc  to  be  our  station  iiieii  and  possibly  man- 
agers. I  gave  the  notice  of  motion  for  the  purpose  of 
having  the  matter  thorouighly  threshed  out  before  getting 
it  into  shape,  and  before  wording  it  at  all. 

Mi.  .T.  .T.  Wright  :  That  would  bring  up  the  ^v1lolc 
question  of  varving  grades  of  membership,  active,  a.s.soci- 
atc  and  student  membership.  If  it  is  proposed  to  aiiu-ud 
the  constitution  it  would  be  well  to  take  up  these  ques- 
tions together  and  also  the  question  of  fees  to  be  paid  bv 
each  of  these  clas.ses  .so  that  the  whole  thing  could  be 
incorporated  in  the  coustitution  at  the  one  time. 

Mr.  TTamiltou  :  It  seems  to  me  a  large  part  of  (he 
valuc  to  be  derived  from  this  junior  iiunibcrsMiii)  would 
be  the  fact  that  these  men  were  associated  with  technical 
schools  whose  facilities  were  such  as  to  make  the  work 
of  the  students  of  some  value  to  the  Association.  It 
does  not  seem  to  me  it  would  be  wise,  therefore,  for  the 
Association  to  open  the  doors  to  anv  voung  man  inter- 
ested in  elect  ricitv  ;  I  .should  lliink  it  would  be  rather 
lu-ttor  for  the  As.sociation  to  sav  that  membership  or  a 
certain  number  of  years  study  in  a  technical  .school,  t'c 
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miniljer  to  be  t'.ccided  upon  by  the  Executive  Committee 
shou.d  be  eligible  to  junior  membership. 

The  President  :  Gentlemen,  the  question  as  I  under- 
stand it  is  a  pretty  broad  one.  Article  3  of  our  Consti- 
tution defines  two  cla.sses  of  membership,  active  and 
associate.  The  distinction  is  not  very  clear  ajid  I  think 
the  wording  of  that  article  could  be  improved  upon  so 
as  to  better  draw  a  line  between  the  two  classes.  As  it 
now  stands,  the  distinction  is  so  slight  that  gradually 
the  line  has  been  obliterated,  as  was  stated  this  morn- 
ing, so  that  now  it  remains  altogether  with  the  appli- 
cant to  state  whether  he  desires  to  be  an  active  or  associ- 
ate member,  and  the  Executive  Conmiittee  ha\^e  no 
choice,  practically,  but  to  admit  him  to  the  class  to 
which  he  asks  to  be  admitted.  There  has  been  a  desire 
expressed  in  some  quarters  that  there  should  be  two  de- 
fined classes,  active  and  associate  members,  and  then  it 
was  suggested  later  that  we  should  have  a  third  cla.ss  of 
student  members  whereby  students  in  colleges,  technical 
schools  and  universities  might  join  the  Association  bv 
paying  a  smaller  fee  than  the  ordinary  members  ;  and 
that  these  members  might  be  allowed  to  submit  a  paper 
at  each  annual  convention.  For  instance,  a  competition 
might  be  got  up  that  the  student  who  produced  the  best 
paper  in  the  estimation  of  the  committee  appointed  to 
judge  would  be  allowed  to  read  his  paper  before  the 
annual  convention.  That  is  the  question  before  you  now 
as  I  understand  it,  and  as  Mr.  PiirccU  I  believe  wished  to 
raise  it.  Although  Mr.  Purcell  applied  himself  particu- 
larly to  the  creating  of  a  new  class  of  membership,  I 
think  it  would  be  well  since  the  question  has  been  brought 
up,  to  get  a  very  full  expression  of  opinion  from  the 
meeting  as  to  what  is  the  desire  regarding  this  member- 
ship question,  so  that  when  the  constitution  is  taken  up 
and  this  clause  is  re-written  it  should  be  done  thorough- 
ly, it  would  not  be  necessary  to  take  it  up  again  next 
year.  In  order  that  any  amendment  may  be  carried  it 
is  necessary  that  the  matter  be  settled  this  afternoon,  and 
according  to  the  constitution  a  committee  will  be  ap- 
pointed to  draft  a  clause  and  to-morrow  morning  the 
amendment  to  the  constitution  may  be  made,  provided 
two-thirds  of  the  members  present  are  favorable  to  the 
change.  Wliat  I  ask  you  for  is  an  expression  of  your 
opinion  regarding  member.ship  gencrallv,  whether  the 
present  article  is  right  or  whether  we  should  amend  it 
and  in  what  way.  I  think  you  should  not  restrict  yourself 
to  the  student  membership  but  discuss  the  whole  ques- 
tion. I  invite  you  to  freely  express  your  opinions  so 
that  we  may  know  what  the  feeling  is. 

Mr.  F.  Nicholls  :  The  present  constitution  covers  all 
the  ground  that  is  necessary,  and  I  think  if  trouble  has 
arisen,  if  trouble  it  can  be  called,  it  is  because  this  rule 
has  been  more  honored  in  the  breach  than  in  the  observ- 
ance. I  have  always  felt  strongly  that  the  executive 
officers  of  the  As.sociation  should  be  composed  whollv  of 
members  that  are  actively  engaged  in  operating  com- 
jianies,  and  I  have  felt  that  it  was  a  .serious  mistake, 
that  it  was  a  menace  to  the  future  well-being  of  the  As- 
.sociation, to  have  the  offices  open  to  those  representing 
manufacturers  and  supply  and  other  cotntnercial  conii)aniefi 
whose  commercial  interests  are  to  sell  supplies  to  the 
active  members  of  the  Association.  I  have  been  consist- 
ent in  this.  I  was  present,  Mr.  Wright  will  remember, 
and  Mr.  A.  B.  Smith  and  others,  at  the  very  first  meet- 
ing, when  it  was  proposed  to  organize  the  C.E.A.,  when 
that  question  came  up,  and  at  that  meeting  I  was  hon- 
ored bv  being  asked  to  allow  my  name  to  go  in  nomina- 
tion for  the  vice-prcsidencv  ;  I  declined  then  because  I  felt 
then,  and  I  stated  then,  that  my  conviction  was  that  be- 
ing interested  in  a  manufacturing  company  I  was  not 
eligible,  and  that  I  would  not,  at  all  events,  he  the  one 
to  set  what  I  con.sidered  sucli  a  bad  example.  We  had 
th^t  experience  years  ago  with  the  Natitnial  Electric 
Light  Association,  of  which  T  was  then  and  am  now  a 
member  ;  we  had  quite  a  discussion  and  it  finally  resolved 
itself  into  drawing  the  line  hard  and  fast  between  tlie 
associate  and  active  members.  Wc  do  not  have  enough 
interest  shown  ip  this  Association  by  th^  active  members; 


we  do  not  have  a  sufficient  proportion  of  the  central  sta- 
tion managers  attend  our  convention.  In  looking  over 
the  list  from  year  to  year  it  strikes  me  that  the  propor- 
tion is  about  two-thirds  to  one  ;  in  other  words,  two- 
thirds  what  we  may  call  the  commercial  end  and  one- 
third  the  operating  end.  I  think  it  would  not  be  a  very 
difficult  matter  to  change  that  proportion.  Not  that 
you  would  have  less  of  the  commercial  end.  because  their 
business  interests,  if  nothing  else,  will  cause  them  to  be 
present  at  these  meetings  which  bring  sti  many  of  their 
Iriends  and  customers  together,  but  I  think  while  there 
would  l)e  no  less  number  of  commercial  representatives 
present,  that  there  wouhl  be  a  very  large  increase  in  the 
central  .station  representatives  if  it  were  felt  that  the 
Association  were  going  to  take  up  matters  and  work 
more  diligently  in  the  interests  of  matters  that  so  dircct- 
Iv  affect  to-day  the  operation  of  central  stations,  and 
more  particularly  the  value  of  their  capital  invested.  I 
don't  know  how  it  is  in  Queljec,  but  in  Ontario  evervl>ody 
that  has  a  dollar  invested  in  an  enterprise  that  is  largely 
dependent  upon  a  municipal  franchise  sits  in  fear  and 
trembling  from  the  moment  the  Ontario  Legislature  meets 
until  wc  heave  a  sigh  of  relief  after  prorogation.  We 
don't  know  unle.ss  we  have  .someone  watching  every  bill 
that  comes  up— there  is  .some  little  thing,  one  clau.se  of  an 
unimportant  bill  that  will  come  up  that  will  l>c  fraught 
with  all  kinds  of  danger  to  those  who  have  capital  in- 
vested in  electrical  enterprises,  and  this  Association 
through  its  Legislation  Committee  has  certainly  done 
some  grand  work  during  the  last  two  or  three  years,  but 
I  think  in  the  time  of  peace  we  have  to  prepare  for  war, 
and  we  are  going  to  have  more  trouble  in  the  future  than 
we  have  had  in  the  past.  I  am  not  going  to  sav  verv 
much  more  about  it,  although  I  rcscrxt;  the  right  to  <^ak 
again  on  this  question  if,  in  answer  to  any  arguments  I 
may  hear,  I  wish  to  submit  the  broad  question  for  dis- 
cussion whether  it  is  not  better  in  the  interests  of  the 
"  .^ssociation  to  draw  the  line  sharjilv  bvtwcen  the  active 
and  associate  members,  as  wa<;  at  first  intended  wiien  the 
constitution  of  this  .Association  was  drafted  and  accepted 
by  the  .Association. 

The  President  :  Until  someone  desires  to  speak  upon 
this  I  tnight  explain  the  possible  rea.son  why  the  Execu- 
tive Committees  of  the  past  few  years  have  honored  ihi,"* 
rule  by  the  ureach  rather  than  the  observance,  as  Mr. 
Nicholls  says.  From  the  peculiar  wording  of  this  clause: 
"  The  term  active  members  includes  all  members  actively 
engaged  in  electrical  business.  The  term  a.ssociatc  in- 
cludes those  interested  or  actively  engaged  in  anv  elec- 
trical pursuit."  T  can't  .see  anv  difference  I  gave  it  np 
long  ago.  That  is  exactly  why  the  line  was  obliterated. 
There  never  was  anv  line  in  so  far  as  the  wording  of  the 
constitution  is  concerned.  .And  if  there  is  to  Ik  anv  line 
this  article  mu.st  be  amended. 

Mr.  Nicholls  :  So  as  to  have  the  matter  open  for  dis- 
cu.ssioai  I  move  that  an  amendment  be  made  to  the  consli- 
tution  which,  in  effect,  will  mean  that  the  active  mem- 
ber.ship be  confined  to  those  who  arc  altotrethcr  cngarcd 
in  the  operation  of  central  stations,  \y1icther  thcv  may  1->c 
electric  light,  power,  telegraph  or  tcleplionc  men  :  that 
the  a.<5.sociate  members  be  tho.sc  who  arc  engaged  in  the 
.selling  end  of  the  business.  That  ca!i  '^r  \\  .^rdcd  suitably. 
That  is  the  sense  of  the  resolution. 

Mr.  Purcell  ;  My  motion  is  to  amend  the  constitution 
as  seen  fit  bv  your  committee  of  five  which  will  W  .ip- 
nointed. 

Prof.  Owens  :      I  .svcond  the  resolution 

The  President  :  The  motion  is  thiil  the  constitution 
be  amended  in  such  manner  as  to  create  a  class  of 
student  members.  I  think  wc  niv.cht  take  both  Mr  Pur- 
cell's  and  IVlr.  Nicholl's  motions  togtthot- 

Mr.  Nicholls  :      I  am    willing    to    add    Mr.  Pnrcctrs 
motion  to  mine  or  to  allow  mine  to  he  ailrled  to  liis. 

The  President  :  Mr.  NicUoUs  moves  that  the  article  bo 
;\mciHlcd  as  to  define  cicarlv  between  active  iiiomlicrs. 
who  sJiftH  be  tlio.sc  engaged  in  the  opctftti^n  of  clectricitl 
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plants,  and  associate  members,  who  shall  be  those  en- 
gaged in  the  selling  of  supplies.  I  think  these  motions 
should  remain  on  the  table  until  we  have  had  some  more 
expression  of  opinion. 

Mr.  J.  J.  Wright  :  That  would  exclude  from  active 
membership  those  who  are  scientifically  engaged  in  elec- 
trical matters  outside  of  the  actual  operation  of  central 
stations.  We  have  a  number  of  men  now  who  are  pro- 
fessors in  various  colleges  and  universities,  and  if  the 
wording  of  the  clause  was  made  to  cover  only  those  ac- 
tively engaged  in  the  operation  of  central  stations  it 
would  have  the  effect  of  excluding  the  others. 

Mr.  NichoUs  :    That  is  not  the  intention. 

The  President  :  What  is  meant  is  that  there  should  be 
a  class  of  people  who  sell  goods  and  another  class  of 
people  who  do  not  sell  goods. 

Mr.  Leonard  :  Just  to  make  it  clear,  I  am  not  con- 
nected with  either  of  these  departments,  I  am  in  the  en- 
gineering business,  and  it  seems  to  me  I  would  be  classed 
out  altogether.  I  would  like  to  enquire  which  category 
I  should  come  under  ;  and  Prof.  Owens,  in  the  same  way, 
would  not  be  included  in  the  motions  as  originally 
framed. 

The  President  :    Do  you  sell  goods  ? 
Mr.  Leonard  :  No. 

The  President  :    Then  you  are  in  the  other  class. 
Mr.  Leonard  :    Which  other  ? 

The  President  :  The  class  which  does  not  sell  goods. 
( I/aughter )  . 

Mr.  Leonard  :  The  members  who  do  not  sell  goods  are 
entitled  to  full  active  membership. 

The  President  :  Provided  they  are  connected  with  the 
t-lcctrical  business  in  some  way.  Unless  there  is  any 
more  discussion  the  matter  will  go  to  a  committee.  This 
is  not  to  be  voted  on  this  afternoon,  but  the  object  of 
this  discussion  is  simply  to  enlighten  the  committee  who 
will  draft  a  clause  as  to  the  particular  way  that  the 
clause  should  read.  The  discussion  and  vote  will  come 
up  to-morrow  morning  when  the  couimittee  report  after 
having  drafted  the  amendment  as  desired  by  the  pro- 
poser. 

Mr.  Smith  :    How  about  the  question  of  fees  ? 

The  President  :  The  notice  of  motion  only  covers 
article  3,  and  does  not  cover  article  5.  The  notice  of 
motion  should  have  been  made  to  cover  both  articles.  I 
think  it  would  be  in  accordance  with  good  practice  to 
allow  this  notice  of  motion  to  be  altered  by  unanimous 
consent  of  this  meeting.  There  being  no  objection  the 
notice  of  motion  was  altered  to  include  article  5. 

Mr.  Leonard  :  Before  this  committee  is  appointed,  and 
before  we  lose  sight  of  this  matter  of  classification  of 
membership,  I  would  like  to  raise  another  point,  not  for 
immediate  decision  but  for  the  consideration  of  the  com- 
mittee appointed.  My  own  case  made  the  next  instance 
occur  to  me.  Take  Mr.  Kynock  ;  he  is  in  the  engineering 
department  of  the  Canadian  General  Electric  Company,  he 
is  not  in  the  sales  department,  but  he  is  an  attache  of 
the  Canadian  (iencral  Klcctnc  Company,  and  I  might 
mention  a  couple  of  other  members  here  I  see  before  me 
in  similar  positions.  How  would  it  be  proposed  to  class- 
ifv  them  ?  It  does  not  separate  the  two  classes  in  exact- 
ly the  way  I  take  it  Mr.  Nicholls  intended  it  .should  be 
divided.  As  I  understand  Mr.  NichoUs'  idea  is  to  make 
this  Association  an  association  of  electric  light  com- 
panies or  companies  in  the  electrical  1)usincss,  and  follow 
somewhat  after  the  pattern  of  the  American  Association 
known  as  the  National  Electric  Light  Association.  It 
makes  rather  a  complex  matter,  this  division  and  sub- 
division and  classification,  it  seems  to  me  ;  and  I  think 
there  is  a  chance  for  a  little  further  discussion  before  the 
committee  attempts  to  act. 

Mr.  Nicholls  :  The  committee  arc  not  going  to  act, 
they  are  simply  going  to  rccoitmiLiul.  Wc  will  have  the 
fullest  opportunity  for  discussion  when  this  matter  is 
brought  forward  to-morrow. 

The  President  ;  Yes. 

Mr.  T,conard  :  The  only  reason  I  had  for  bringing  the 
jnattcr  up  now  was,  we  would  want  to  have  this  resolu- 
tion drawn  in  shape  so  that  it  would  ])robably  pass  with- 


out the  necessity  for  having  it  re-written  several  times 
and  a  lot  of  discussion  which  we  might  or  might  not 
have  time  to  go  into  then. 

The  President  :  There  may  be  some  difficulty  in  the 
ca.se  of  a  member  connected  with  a  manufacturing  com- 
pany, where  his  duties  might  be  partially  in  the  engineer- 
ing and  partly  in  the  selling  line.  But  the  National  Elec- 
tric Light  Association  have  had  experience  and  I  think 
possibly  we  could  borrow  from  the  wordin-g  of  their  con- 
stitution. 

Mr.  Nicholls  :  It  does  not  make  any  difference  in  so  far 
as  the  membership  is  concerned  ;  every  member  whether  he 
be  active  or  associate,  has  every  privilege  of  the  associa- 
tion except  that  of  election  to  office  ;  and  what  I  claim 
is  that  this  primarily  should  be  an  association— I  am  not 
trying  to  change,  and  I  don't  care  which  way  the  vote 
goes,  but  as  I  am  here  I  am  saying  what  I  think  ;  if  the 
others  do  not  think  with  me  I  don't  feel  at  all  aggrieved 
over  the  matter— I  understand  or  did  understand  it  that 
the  object  of  this  Association  was  to  get  more  particu- 
larly central  station  men  and  the  men  whose  capital  is 
invested  in  operative  enterprises  together  for  mutual  im- 
provement and  for  protection.  I  understood  that  was  the 
motive  of  it.  Whether  you  have  two  classes  of  member- 
ship or  not,  the  main  motive  of  my  resolution  would  be 
to  allow  only  the  operative  men  to  be  eligible  to  office. 
I  make  that  explanation  so  that  as  far  as  my  own  feeling 
is  concerned,  it  may  not  be  misunderstood. 

Mr.  J.  J.  Wright  :  However  unfortunately  the  consti- 
tution may  be  worded,  as  one  of  the  charter  members  of 
this  Association  I  distinctly  remember  at  the  first  meet- 
ing that  the  intention  was  as  stated  in  the  resolution  of 
Mr.  Nicholls  ;  and  in  regard  to  any  fine  cut  distinctions 
as  to  who  should  or  should  not  be  admitted,  all  these 
applications  for  membership  have  to  be  passed  upon  by 
the  executive  committee,  and  I  take  it  it  would  lie  in  the 
judgment  of  the  executive  committee  to  say  whether  an 
applicant  for  membership  should  come  within  either  one 
of  the  three  classes,  and  which  one. 

The  President  :  Mr.  Wright,  what  would  be  your  opin- 
ion as  to  the  effect  of  such  an  amendment  on  the  existing 
membership  ?  There  are  active  members  at  the  present 
time  who  would  not  be  eligible  under  this  wording.  Of 
course  if  the  amendment  was  merely  that  they  were  not 
eligible  to  office  that  would  not  affect  it. 

Mr.  Wright  :  I  think  the  matter  would  be  somewhat 
simplified  if  clause  5  is  amended  in  regard  to  fees.  If  the 
amount  of  the  annual  dues  is  changed  it  will  necessitate 
a  reclassification  of  the  whole  of  the  member.ship. 

The  President  :  I  will  appoint  as  a  committee  to  draft 
a  proper  form  of  amendment  to  submit  to  the  convention 
to-morrow  Messrs.  F.  Nicholls,  .T.  J.  Wright,  J.  W.  Pur- 
cell,  F.  II.  Leonard,  jr.,  and  R.  H.  Hamilton. 

Mr.  Nicholls  :  I  would  point  out  that  there  are  three 
out  of  the  five  members  who  are  on  the  selling  end.  I 
have  a  good  many  operating  interests  as  well  as  manu- 
facturing, but  I  do  not  attend  this  convention  as  an  oper- 
ating man  and  I  would  prefer  being  left  off  that  commit- 
tee. I  don't  think  the  selling  end  should  come  here  and 
attempt  to  influence  the  deliberations  of  the  active  mem- 
bers. I  am  perfectly  consistent  in  that  and  I  always  have 
been.  You  appoint  all  kinds  of  committees  and  on  this 
very  committee  you  appoint  three  ont  of  five  from  the 
selling  end. 

The  President  :  I  took  this  view.  I  took  Mr.  Nicholls 
and  Mr.  Hamilton  a.s  representing  the  .selling  end  ;  I  took 
Mr.  Wright  and  Mr.  Purcell  as  rej  resenting  the  central 
station  men,  and  I  took  Mr.  Leonard  as  an  engineer  con- 
nected with  neither  one  end  or  the  other,  but  standing  in 
the  middle,  and  I  supposed  that  would  be  a  good  commit- 
tee on  that  account.  I  tried  to  make  it  as  neutral  as 
po.ssible. 

Mr.  Nicholls  :  Probably  I  am  mistaken.  I  understood 
Mr.  Leonard  was  on  the  selling  end. 

The  President  :  No,  I  don't  think  .so.  I  think  if  Mr. 
Nicholls  would  allow  his  name  to  remain,  this  committee 
would  be  .satisfactory  to  this  convention. 

The  Prosidcul  :     I  liave  now  plca.sure  in  calling  upon 
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Professor  R.  B.  Owens,  of  McGill  University,  Montreal, 
to  read  his  paper  on  "  Transformation  from  Constant 
Ptotential  Alternating  to  Constant  Current  Alternating." 

Prof.  Owens  read  his  paper,  which  was  greeted  with 
applause.     (  See  page  29). 

The  President  :  You  have  heard  the  interesting  paper 
by  Prof.  Owens,  which  submits  a  possible  solution  of  the 
alternating  arc  lighting  problem.  You  are  all  aware  of 
the  weak  points  of  the  different  means  used  for  that  pur- 
pose, and  possibly  this  will  in  time  offer  a  solution  which 
will  be  free  from  defects.  This  paper  is  now  before  you 
for  discussion. 

Mr.  Moore  ;  I  would  like  to  ask  Prof.  Owens  to  give 
a  description  of  the  varied  resistances  under  which  these 
tests  were  made,  whether  it  was  with  alternating  arcs  or 
with  resistances  built  up  in  some  way. 

Prof.  Owens  :  Just  a  small  rheostat  inserted  with  an 
impedance  coil,  according  to  the  curve  shown  in  Plate  III. 

Mr.  Moore  ;  The  reason  I  brought  up  this  point  is  I 
think  it  is  unfortunate  that  the  investigation  was  not 
made  with  an  alternating  arc,  because  the  alternating  arc 
has  a  i^cculiar  property  of  its  own,  in  that  the  power 
factor  of  an  alternating  arc  is  less  than  unity,  without 
there  being  a  lagging  current,  this  being  due  to  distortion 
of  the  wave  form  and  this  distorted  wave  making  it  very 
very  difficult  for  a  condenser  to  produce  the  effect  which 
would  ordinarily  be  expected  with  the  resistances  or  a 
varying  resistance.  I  would  like  to  have  Prof.  Owens' 
ideas  on  that  point. 

Prof.  Owens  :  That  would  bring  up  a  very  interesting 
point.  Any  arrangement  of  this  kind  with  a  condensor 
in  series  is  little  affected  by,  the  wave  form  in  its  opera- 
tion. In  addition  to  this  particular  arrangement  there 
are  others  in  which  a  condensor  is  in  shunt,  and  such  an 
arrangement  is  very  much  affected  by  change  in  the  wave 
form.  The  series  arrangement  of  impedance  coil  and  con- 
densor is  I  think  infinitely  better  than  any  shunt  arrange- 
ment. 

Mr.  Leonard  :  Aside  from  the  power  factor  of  the  arc, 
to  which  Mr.  Moore  has  brought  Prof.  Owens'  attention, 
there  is  another  practical  feature  in  the  operation  of  series 
alternating  current  arcs  which  those  that  have  had  ex- 
perience with  them  I  think  will  at  least  be  acquainted 
with.  That  is,  in  order  to  get  a  nice  feeding  circuit  of 
lamps  it  is  a  necessity,  so  far  as  I  have  been  able  to  work 
it  out,  to  have  a  certain  amount  of  impedance  in  the  cir- 
cuit, otherwise  you  get  fluctuations,  pulsations,  or  throbs 
in  the  light,  which  destroy  the  commercial  value  of  the 
arc,  and  I  don't  see  that  we  can  do  away  with  that. 

Prof.  Owens  :    That  is  provided  for. 

Mr.  Aldrich  :  This  paper  in  connection  with  that  by 
Mr.  Robertson  this  morning  has  a  practical  bearing  upon 
the  whole  question  of  neutralizing  reactance  effects  in  the 
series  type  of  alternating-current  arc  light  distribution. 
It  has  been  proven  bv  many  experiments  with  which  we 
are  familiar  that  such  neutralization,  bringing  the  power 
factor  of  the  system  practically  to  unity,  enhances  the 
performance  of  all  arc  lamps  on  the  giveii  circuit.  They 
are  steadier,  more  reliable  and  satisfactory  than  when 
operated  under  their  usual  normal  conditions.  It  is  a 
well-known  fact  that  wave  forms  influence  materially  the 
performance  of  alternating-current  arc  lamps.  The  arc 
lamp  itself  will  give  a  most  peculiar  wave  form  under 
certain  conditions.  Arc  lamps  can  be  adjusted  for  series 
alternating-current  distribution  on  one  generator,  at  the 
factory,  and  it  is  sometimes  almost  impossible  to  get 
them  to  work  anywhere  else  till  you  have  gone  through 
another  laborious  course  of  adjustments  to  suit  the  wave- 
form conditions  of  the  generator  for  the  .service  to  which 
the  lamps  are  to  be  attached.  In  alternating-current 
series  arc  lighting,  one  is  face  to  face,  therefore,  with  two 
very  difficult,  very  important  and  not  to  say  exasperat- 
ing troubles— one  of  wave  forms  and  the  other  of  reactance 
effects  and  low  power  factors.  Both  cannot  be  killed  by 
one  stone,  so  to  speak.  But,  almost  all  of  these  difficult- 
ies can  be  greatly  relieved  and  the  whole  system  brought 
to  a  remarkable  degree  of  efficiency  and  satisfactory  per- 
formance by  the  method  described  by  Prof.  Owens.  A 
synchronous  motor  thrown  across  the  line,  in  parallel 
('the  arc  lamps  themselves  being  in  scries )  ,  or  even  a 
synchronous  generator  similarly  switched  in,  will,  when 
operated  with  a  suitably  adjusted  field  excitation,  bring 
the  power  iactor  of  the  whole  system  practically  to  unity, 
igiving  an  unexpected  satisfactory  performance  of  series 
arc  lighting  service.  It  has  been  found  by  actual  experi- 
ence that  such  an  arrangement  of  series  arc  lamps  with  a 
synchronous  machine  is  practically  equivalent  to  the 
method  described  by  Prof.  Owens.  It  will  bring  the  series 
arc  lamps  to  a  remarkable  degree  of  uniformity,  regula- 
tion and  efficiency.  In  fact,  the  ideal  conditions  are  thus 
realized  and  practical  neutralization  is  clfected.  The  var- 
iable load  referred  to  by  Mr.  Robert.son,  as  being  so 
objectionable  in  the  operation  of  synchronous  motors  is 
here  not  in  evidence.  Arc  lights  are  not  going  on  and  off 
every  few  minutes,  as  induction  motors.  When  you  deter- 
mine the  best  operating  conditions  for  given  load,  with 
a  few  minutes'  trial,  with  the  rheostat  for  proper  field 
excitation,  you  can  then  set  it  there  over  night  practical- 
Iv.  One  or  two  lights  going  out  will  not  affect  the  regu- 
lation.   The  svnchronous  machine  occupies  just  the  rela- 


tion desired  for  this  work.  It  has  not  the  inherent  dis- 
advantages and  limited  lagging  phase  displacement  ordi- 
narily found  in  connection  with  induction  motors.  Both 
of  these  contributions  are  on  the  right  track.  I  think 
the  Association  is  to  be  congratulated  upon  having  such 
practical  up-to-date  papers  as  these. 

Mr.  Layman  :  I  would  say  this  svstem  as  described  by- 
Prof.  Owens  comes  as  near  the  ideal  as  anything  in  prac- 
tical use  to-day,  but  it  is  open  to  one  objection  and  that 
is  that  the  current  is  constant.  I  think  the  ideal  svstem 
will  be  the  system  in  which  the  current  taken  from  the 
generator  will  vary  in  proportion  to  the  number  of  larapi 
in  the  service. 

Prof.  Owens  :  The  receiver  service  is  constant  :  the 
current  from  the  generator  varies. 

Mr.  Layman  :    That  is  the  ideal  condition. 

Prof.  Owens  :  It  is  not  to  be  taken  that  this  particu- 
lar apparatus  described  here  is  recently  developed. 
One  of  the  objections  to  synchronous  motors  is  that 
they  are  expensive  ;  and  of  course  require  attendance.  It 
certainly  is  to  be  hoped  that  before  long  practical  and 
efficient  static  coudensors  will  be  available  :  and  if  thev 
are  available  to  stand  high  pressure,  this  svstem  is  fairly 
practicable.  We  find  with  the  ordinarv  condensers,  vou 
can  secure  condensers  that  will  stand  500  volts,  that  means 
about  five  lights,  and  work  practically  continuously.  As 
to  the  condenser,  you  have  to  make  proper  provision  for 
ventilation  and  all  that,  but  there  is  no  rea.son  to  suppose 
that  in  time  we  will  not  have  a  condensor  that  will  allow 
a  use  of  several  thousand  volts,  and  in  the  meantime  the 
synchronous  motor  can  be  u.sed  instead  of  the  condensor 
up  to  any  size  and  any  voltage. 

TOPICAL  DISCUSSION  ON  THE  BEST  PR.\CT1CE   OF  CLE.\N- 
ING,   TRIMMI.NG  AND  INSPECTION    OF  ENCLOSED 
ARC  LAMPS. 

By  invitation  of  the  President  to  open  the  discussion  on 
this  topic,  i\Ir.  Sangster  said  :  Mr.  Chairman,  I  don't 
know  that  I  can  say  very  much  on  this  question.  Of 
course,  we  have  a  very  small  plant,  and  wc  have  had  the 
lamps  in  use  for  but  a  very  short  time.  However,  the 
few  remarks  I  have  to  make  T  have  jotted  down  and  I 
will  just  read  tliem.  I  wish  to  say  that  this  is  a  subject 
which  I  think  could  have  been  taken  up  by  men  of  wider 
experience  in  arc  lighting,  seeing  I  am  connected  with  a 
small  company  with  a  few  lights  in  the  back  woods  in 
the  Province  of  Quebec,  where  the  lighting  and  power  busi- 
ness has  not  advanced  so  rapidly  as  in  our  sister  province 
of  Ontario.  We  have  had  the  series  alternating  enclosed 
arc  lamps  in  use  for  almost  two  years.  I  can  onlv  give 
our  short  experience  of  trimming,  cleaning  and  inspecting. 
I  may  say  that  we  did  not  have  much  of  the  summer 
weather  ahead  of  us  when  we  installed  these  lamps,  and 
found  the  first  winter  harder  on  the  lamps  and  more  diffi- 
cult in  the  trimming  than  it  was  the  past  winter,  owing 
to  a  few  defects  in  the  lamps,  whicli  the  makers  kindly 
helped  us  to  remedy.  These  defects  were  found  after  the 
first  .storm,  water  getting  into  the  works  of  the  lamps  ; 
we  also  found  the  liolder  for  the  outside  globe  froze  to 
the  globe  and  the  screw  which  made  it  almost  impossible 
to  remove.  The  current  had  to  be  put  on  for  an  hour 
sometimes  in  order  to  heat  the  lamps  to  enable  us  to  get 
the  globes  removed.  Owing;  to  the  frost  and  water  sev- 
eral of  our  lamps  were  destroyed  and  many  globes  were 
broken,  these  defects  were  remedied  and  the  past  winter 
was  much  easier  in  the  matter  of  trimming  and  fewer 
breakages.  The  shortest  days  in  the  winter  wc  trim  once 
in  five  days,  and  in  the  longest  days  of  the  summer  we 
trim  once  in  ten  davs,  taking  one  carl»on  for  each  lamp 
when  the  trimtiiing  is  done.  The  carlwns  required  for 
these  lamps  you  arc  all  familiar  with,  being  one  solid 
and  one  cored  :  they  are  nine  inches  long.  At  the  first 
trimming  there  is  a  nine  inch  carbon  put  in  the  upper 
holder  and  about  six  inches  in  the  lower  :  at  the  next 
trimming  the  carbon  from  the  upper  holder  is  put  in  the 
lower  one  and  the  new  carbon  put  in  the  upper — solid  in 
the  upper  one  and  cored  in  the  lower— ajid  reverse  them  at 
the  next  trimming.  We  had  a  case  with  25  inner  glo1>es 
which  the  trimmer  took  out  with  him  and  brought  in  the 
dirty  ones  .  Tliis  was  when  we  started  on  these  new 
lamps,  but  after  carefully  watching  the  lights,  1  found 
that  the  trimmer  with  care  could  clean  the  globes  and 
make  them  show  the  light  equally  as  good  as  new  ones. 
These  globes  arc  slightly  of  the  opal  kiivd,  wc  clean  them 
out  with  a  Sfwab  of  cloth.  We  have  two 
circuits  of  46  lamps  each,  the  trimmer  takes  one  circuit 
a  dav.  Our  circuits  are  much  extended  so  that  he  has  a 
horse  and  buggy  for  going  the  rounds.  I  may  sav  there 
are  many  times  in  the  winter  when  it  is  in>ivxssib1e  to 
clean  the  globes  :  thev  are  then  changed  and  brought  to 
tlie  station,  but  that  is  exceptional  cases  Some  of  onr 
lamps  are  hung  on  guys  in  the  middle  of  the  streets, 
others  are  on  arms  about  12  feet  out  from  the  pole.  We 
raise  and  lower  our  lamps  by  means  of  a  small  windlass 
and  wire  cable  which  T  have  u.sed  for  about  ten  vcars. 
The.se  windla.s,scs  are  placed  about  .seven  feet  from  the 
ground  and  one  handle  docs  for  all  of  thorn  T  had  a  stool 
made  with  glass  .supports  and  also  covered  with  rubber 
and  rouuh  glass  to  protect  the  man  from  ••r.-mids  and 
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we  have  not  found  any  trou1)le  in  iixing  a  lamp  when 
needed.  With  regard  to  inspection  of  lamps,  the  trimmer 
goes  round  when  the  current  is  put  on  the  lamps  to  see 
if  they  all  start  up.  There  arc  sometimes  in  the  winter 
when  sonic  of  them  will  stick,  but  a  shake  of  the  cable 
will  generally  start  them.  The  number  out  will  average 
about  20  a  montli  during  the  winter,  and  in  the  summer 
it  is  a  rare  case  to  have  a  lamp  reported  out,  as  after 
they  are  started  they  rarely  go  out.  When  a  lamp  is  re- 
ported out  two  nights  it  is  taken  in  and  repaired.  We 
had  10  extra  when  wc  put  in  the  system  ;  we  have  still 
the  10  spare  ones,  as  the  repairs  have  been  light  since  the 
first  winter.  We  have  no  patrol  man  during  the  night. 
We  make  enquiries  at  the  police  station  if  any  are  report- 
ed out.  It  is  only  during  the  winter  when  an  occasional 
one  may  be  out  a  short  time.  I  may  say  the  council  and 
citizens  are  much  pleased  with  the  new  lamps,  and  owing 
to  the  opal  globes  the  light  is  not  hard  on  the  eyes  when 
driving  near  the  lamp,  and  yet  the  light  seems  to  be  bet- 
ter and  throw  further.  I  trust,  gentlemen,  that  I  have 
not  wearied  you  in  these  remarks  about  our  arc  lighting 
system,  which  we  think  is  the  best,  at  least  for  small 
plants,  and  I  have  no  doubt  for  large  ones.  I  will  be 
glad  to  .show  any  of  you  our  station  should  you  be  in  the 
vicinity  of  our  back  woods.     (  Applause )  . 

Mr.  Martin  :  A  great  many  of  you  know  we  have 
adopted  the  series  alternating  arc  light  system  for  street 
lighting.  We  have  had  nearly  eighteen  months'  experi- 
ence, and  while  we  have  had  our  troubles,  things  are  now 
settled  down  and  are  more  satisfactory  both  to  the  com- 
pany and  to  the  citizens.  When  we  first  started  we  used 
the  opal  inner  chambers.  They  no  doubt  diffused  the  light 
more  but  they  certainly  cut  it  down  and  we  found  them 
harder  to  keep  clean.  We  are  now  using  a  clear  inner 
chamber  on  all  our  street  lamps.  They  give  a  sharper 
light  and  more  like  the  old  direct  current  lamps  without 
the  shadows.  Regards  trimming.  We  have  two  city 
trimmers  and  a  patrolman.  The  trimmers  each  have  a  rig 
which  is  fitted  up  with  boxes  to  carry  the  chambers  in, 
made  something  after  the  style  of  an  egg  case.  There  are 
also  pockets  for  the  carbons  in  these  boxes.  In  the  front 
of  the  rig  he  carries  a  spare  lamp  and  an  extra  globe  or 
so.  Each  man  has  about  210  lamps  to  look  after,  he  does 
the  changing  and  any  small  repairs.  We  bring  in  all  the 
inner  chambers  when  trimming  and  they  are  replaced  with 
clean  ones  each  time.  The  ones  taken  off  are  returned  to 
the  station  and  are  washed  in  a  solution  of  washing  soda 
and  warm  water,  after  being  rinsed  in  clean  water  they 
are  placed  on  pegs  to  dry  ready  for  the  next  day.  We 
consider  this  a  better  way,  rather  than  leaving  them  to 
the  trimmer  to  clean  on  the  street  as  the  chances  are  he 
will  only  half  wipe  them  and  at  his  best  he  leaves  them 
streaked.  This  goes  on  from  bad  to  worse  and  this  de- 
posit in  the  chamber  cuts  down  the  light  consider- 
ably. Wc  use  a  .pear-shaped  chamber  which  has  no  open- 
ing in  the  bottom,  and  we  find  this  is  better  than  the 
open  type,  inasmuch  as  it  does  not  allow  a  current  of  air 
to  pass  through  which  would  reduce  the  life  of  the  lamp. 
Of  course,  ordinary  care  must  be  used  to  keep  these  tight 
up  to  the  gas  check.  The  carbons  are  all  passed  through 
a  gauge  before  going  out,  and  only  those  within  the  limit 
.505  to  .520  are  used,  as  any  over  size  might  cause  the 
lamp  to  go  out  bv  sticking  in  the  gas  check,  and  if  under 
size  it  will  reduce  the  life  of  the  lamp  by  letting  the  gas 
escape  too  freely.  We  find  it  better  to  bring  in  the  upper 
carlxjns  at  each  trimming,  and  these  are  cut  the  proper 
lengtli  ready  for  the  next  day  to  be  used  as  lower  carbons 
with  the  new  uppers.  The  idea  is  to  be  sure  that  the  car- 
bons are  the  proper  length,  for  if  too  long  it  burns  into 
the  gas  check,  and  if  too  short  it  shortens  the  life  of  the 
lamp  or  burns  into  the  lower  carbon  holder.  A  word  re- 
garding the  patrolman.  He  has  a  rig  and  drives  round  the 
city  twice  each  night  and  sees  the  lamps  at  least  three 
or  four  times  each.  He  makes  out  a  report  and  also 
marks  any  lamps  to  be  chaniged.  Each  trimmer  sees  the 
patrolman's  report  in  the  morning  and  makes  any  changes 
necessary.  Our  commercial  trimmer  does  work  very  much 
the  same  only  he  has  no  rig  and  has  to  insjiect  his  liglits 
during  the  forepart  of  the  evening  and  takes  in  any  city 
lights  on  his  route,  which  is  right  through  the  centre  of 
the  city,    f Applause). 

Mr.  Fisk  :  I  would  like  to  ask  how  the  lamps  are  put 
out  in  Hamilton  and  whctlier  they  have  any  trouble  with 
open  circuits. 

Mr.  Martin  :  T  dr)n't  think  we  have.  We  have  not  had 
as  mucii,  at  any  rate  :  we  have  been  a  little  more  partic- 
ular ;  and  the  lamps  have  been  put  right  on  the  same 
poles  and  brackets  as  the  old  open  arc  lights.  There  is  a 
rope  which  goes  through  a  pulley  on  the  pole  and  then 
there  is  a  hook  ;  the  cleaner  has  a  rope  with  a  hook  and 
he  snaps  it  on  and  pulls  it  down. 

A  member  :  When  \ising  the  carbons  a  second  lime,  and 
trimming  the  lamps  a  second  time,  what  average  light  do 
you  get  on  the  lamps  ? 

Mr.  Martin  :  There  is  no  doubt  but  under  the  sv.stcm 
we  use  of  trimming,  the  lamp  will  burn  over  So  hours. 

The  President  :     What  length  of  carbons  do  you  use  ? 

Mr.  Martin  :     Ten  inch  upper,  and  5  1-2  inch  bottom. 
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The  President  :  Do  you  find  that  the  most  economical 
length 

Mr.  Martin  ;    Our  lamps  are  made  for  that  ;  that  is  all 
we  can  get. 

The  President  :  I  suppose  the  lamps  may  vary  with 
different  makers,  but  the  question  I  had  in  my  mind  was 
what  was  the  best  length  of  carbon  to  use,  which  gave 
the  least  waste  .'' 

Mr.  Martin  :  Ten  inches  seems  to  be  very  good  because 
if  you  use  a  much  longer  carbon  you  get  a  heavy  deposit 
on  the  chamber  and  it  cuts  down  the  light. 

The  President  :  I  had  reference  to  the  piece  you  throw 
away. 

Mr.  Martin  :     We  don't  practically  throw    any  away. 
The  trimmer  practically  gets  it  the  proper  length. 

TOPICAL  DISCUSSION  ON  DIFFERENT  SYSTEMS  OF  CHARGING 
FOR    AND    MEASURING    POWER    CONSUMED  BY 
INDUCTION   MOTORS   WITH  VARYING 
POWER  FACTOR. 

The  President  stated  that  Mr.  Leyden  had  been  asked  to 
open  the  discussion  on  this  topic,  but  he  not  being  pres- 
ent Mr.  Leonard  had  consented  to  speak  on  it. 

Mr.  Leonard  :  I  have  not  prepared  myself  to  talk  ex- 
tensively on  this  subject,  and  thought  I  would  be  pre- 
ceded by  others  who  had  more  practical  experience  per- 
haps than  I  had.  I  regret  very  much  the  absence  of  the 
other  gentleman  who  was  to  speak  on  this  subject.  The 
matter  of  charging  for  induction  motors  is  a  question  of 
the  highest  importance  to  transmission  companies,  the 
bulk  of  whose  business  may,  in  the  near  future,  become 
power  business  ;  and  the  question  of  deciding  upon  a 
proper  rate  for  charging  or  metering  is  something  that 
will  interest  a  good  many  of  us  I  think  now,  and  prob- 
ably later  will  reach  almost  everybody  operating  a  cen- 
tral power  station.  Of  course,  there  are  a  variety  of 
methods  before  us.  There  is  the  method  of  charging  a 
fixed  rate  per  H.P.,  and  that  is  in  a  measure  modified  by 
the  amount  of  power  that  is  used  on  tlie  average.  If  a 
man  is  charged  for  instance  at  the  rate  of  $50  a  H.P.  and 
he  uses  his  motor  perhaps  with  an  average  load  of  half  of 
its  capacity  it  would  pay  the  company  a  very  good  rev- 
enue. If  he  used  the  50  H.P.  continuously  through  ten 
hours  of  the  day  the  company  is  not  making  very  much, 
money,  particularly  if  the  load  laps  over  their  incandes- 
cent lighting  load.  In  charging  a  fixed  rate  for  power  it 
has  been  suggested,  and  carried  out,  that  the  time  for 
using  the  power  should  be  limited  to  certain  hours  so  as 
to  prevent  lapping  on  to  the  lighting  load.  If  consumers- 
can  be  obtained  on  this  basis,  of  course  the  same  appara- 
tus which  is  used  to  operate  the  motor  load  during  the 
other  part  of  the  day  can  be  used  and  the  power  again 
sold  to  other  customers  for  lighting  purjjoses  later.  Un- 
der these  conditions  a  very  favorable  rate  can  be  made 
with  power  consumers,  and  if  proper  effort  is  made  in 
this  direction  it  seems  to  me  a  large  amount  of  power 
could  be  connected  to  the  central  station  on  a  paying^ 
basis  not  only  to  the  lighting  company  but  to  the  con- 
snmer  of  power.  The  rate  can  be  made  enough  lower  to 
make  it  an  inducement  for  a  man  to  .shut  off  his  power  at 
an  earlier  time  in  the  day,  as  touched  upon  in  Mr.  Rob- 
ertson's ])aper.  Mr.  Robertson  covered  .so  fully  and  ex- 
haustively and  in  such  concise  language  the  whole  subject 
that  it  leaves  very  little  to  be  said  now.  The  method  of 
charging  on  a  meter  basis  for  motor  load  is  necessarily  a 
heavy  tax  on  the  consumer  of  power  becalise  if  a  man  is 
allowed  to  use  his  motor  at  any  hour  of  the  day  the  cen- 
tral station  must  protect  themselves  by  having  sufficient 
apparatus  to  sujjply  not  only  during  the  hours  outside  of 
the  lighting  load,  but  enough  in  addition  so  as  to  carry 
them  through  the  peak  of  the  lighting  load  :  apparatns, 
in  other  words,  must  be  supplied  to  furnish  current  for 
lights  and  motor  load  as  well  and  under  such  conditions 
the  companies  must  have  a  price  which  will  ]iav  them  for 
carrying  this  reserve  apparatus.  The  sulijcct  is  one  that 
would  admit  of  considerable  di.scussion,  and  I  would  like 
to  hear  from  some  of  the  central  station  men  who  have 
had  a  little  experience  with  this  matter.  Perhaps  Mr. 
Robertson  can  give  us  a  suggestion. 

Mr.  Robertson  :  I  think  after  what  I  said  this  morn- 
ing tlicrc  is  very  little  that  I  could  suggest  that  would  be 
of  interest.  As  you  all  know  most  central  stations  do  not 
])rovide  motors  for  their  customers.  In  a  few  isolated 
cases  tliey  have  done  .so,  but  in  the  great  majority  of 
cases  the  customers  have  to  get  their  own  motors.  If  a 
customer  buys  his  own  motor  it  all  depends  on  \vhorc  he 
gets  it  what  power  factor  it  has.  A  customer  may  bnv 
a  motor  with  a  power  factor  of  100  or  75,  whicli  meai  s 
a  considerable  difference  in  avacitv  'lie  ."-  ipplv  company 
must  provide  and  keep  for  his  use.  While  it  has  been 
usually  the  practice  to  .sell  power  on  a  basis  of  true 
energy,  it  would,  I  think,  be  more  eqiiitable  to  sell  the 
power  on  a  voll-ampcre  basis  and  then  it  would  be  to  a 
customers'  interest  to  get  as  good  a  motor  as  possible. 
If  a  customer  had  skilled    operators    available    and  fell 
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like  putting  in  a  synchronous  motor  he  could  operate  with 
a  power  factor  of  unity,  and  as  ehis  would  be  of  consider- 
able advantage  to  the  central  station,  1  think  it  would  be 
worth  while  to  offer  a  slightly  reduced  rate  to  such  a 
man.  It  seems  to  me  there  is  a  point  somewhere  between 
charging  on  a  true  energy  basis  and  on  a  volt-ampere 
basis,  that  would  be  more  equitable  than  the  present 
system. 

Mr.  NichoUs  :  I  would  like  to  get  the  experience  of  the 
central  station  men  as  to  the  possibility  of  getting  cus- 
tomers to  take  power  during  certain  hours  of  the  day  ; 
for  instance,  a  manufacturer  shutting  down  at  four  o'clock 
or  before  the  peak  of  the  lighting  load  commenced,  in  or- 
der to  get  a  rebate  in  price  from  the  central  station  com- 
pany. While  a  manufacturer  might  be  perfectly  willing  to 
do  that  would  it  be  possible  for  him  to  be  able  to  induce 
his  employes  to  work  under  these  conditions  ?  In  other 
words,  if  you  are  going  to  get  the  full  weeks'  work, 
whatever  it  is,  if  you  close  down  at  four  o'clock  you 
would  have  to  compensate  for  that  time  by  starting  early 
in  the  morning  or  giving  up  the  Saturday  afternoon  holi- 
day. Mr.  Reesor  and  Mr.  Fisk  both  come  from  points 
where  there  is  considerable  manufacturing  and  would 
know  probably  the  position  of  affairs  with  the  manufac- 
turers there. 

Mr.  Sangster  :  I  may  say  with  regard  to  our  plant, 
we  are  trying  to  obtain  customers  to  whom  we  can  sup- 
ply power  in  the  winter  time  up  to  four  o'clock.  We  have 
quite  a  few  of  them  in  that  way.  We  average  about  90 
H.P.,  down  to  1.  During  the  winter  months,  from  Octo- 
ber to  March,  we  get  them  to  sluit  off  at  four  o'clock, 
and  we  have  found  no  difficulty  in  doing  that.  It  is 
mostly  places  where  there  are  grist  mills  and  things  of 
that  kind  that  we  have  any  difficulty  ;  and  then  we  have 
four  or  five  newsipaper  presses,  where  they  are  using  it  ; 
they  are  very  often  shut  off  at  four  o'clock.  So  that  we 
are  able  to  do  it  in  that  way.  By  giving  them  a  lower 
rate  we  are  able  to  get  customers  in  that  way. 

Mr.  Reesor  :  Our  experience  so  far  has  been  somewhat 
limited  ;  we  have  not  got  up  to  the  capacity  of  our  gen- 
erator as  yet,  and  we  have  not  had  occasion  to  have  any 
of  them  shut  down,  but  with  nearly  all  our  contracts 
they  do  not  run  the  24  hours  of  the  day  ;  we  try  to  per- 
suade them  to  enter  into  an  agreement  to  allow  for  shut- 
ting them  down  at  the  peak  load,  and  so  far  we  have  liad 
no  difficultv  whatever.  The  printing  presses  and  smaller 
powers  o-et  "their  work  done  usuallv  before  that  time.  We 
allow  them  to  do  this.  Instead  of  running  these  hours 
we  sometimes  allow  them  to  run  over  time  at  some  other 
time  •  that  is,  after  night.  One  press  in  particular  we 
have  that  runs  nearly  all  night  for  the  purpose  of  getting 
their  paper,  which  "is  a  weekly  edition,  off  early  111  the 
morning  ;  they  do  that  once  a  week.  We  have  had  no 
difficultv  so  far.  But  we  have  got  two  flour  mills  run- 
ning by  electricitv  and  one  of  them  runs  pretty  regularly 
the  year  round,  24  hours  a  day.  Of  course  we  can't  ask 
them  to  shut  down.  As  to  the  other  mill,  the  arrajige- 
ment  we  made  with  them  was  that  thev  were  to  run  in 
the  day  time  onlv,  except  sometimes  m  the  later  fall  thev 
want  to  run  all  night.  We  do  not  restrict  them  so  long 
as.  we  have  power  to  spare,  and,  as  I  have  said  we  have 
not  yet  got  up  to  the  limit  of  our  power  .  wc  have  more 
power  In  reserve  and  should  we  get  up  to  the  limit  of  our 
cafacitv  no  doubt  we  would  put  in  the  other  unit  that  we 
have  in  that  way  we  will  have  capacity  to  run  every- 
hoAy  in  the  town  for  a  number  of  years  to  come.  I  think 
the  idea  is  all  right  to  have  an  arrangemejit  to  have  the 
iower  shut  down  at  the  peak  load  ;  but  it  is  a  good  deal 
like  the  lighting,  people  that  are  busy  do  not  like  to  .«;hut 
iown  for  Inything  ;  knd  of  course  there  may  be  difficulty 
bye-and-bve  but  we  have  not  crossed  the  river  yet,  and  we 
are  not  going  to  court  trouble  until  we  get  nearer  to  the 
end  of  our  tether. 

Mr  Leonard  :  I  might  add  a  word  more  on  this  ques- 
tion of  slu^rt  hour  power.  One  of  our  clients  who  is  using 
a  total  capacity  of  about  3.5^-^  H.P.  in  motors  has  made 
a  contract  whi"ch  is  such  as  we  have  been  talking  of  foi 
the  i"se  of  power  during  short  hours  ;  that  is  the  terms 
of  the  contract  provide  that  the  company  shall  not  use 
power  between  the  hours  of  four  and  seven  in  the  winter 
Lnths;  they  are  at  liberty  to  use  the  pow^^^ 
other  time  all  day  during  the  summer  ^  "^^^  ^^^^ 

thev  wish,  and  all  day  up  to  four  o'clock  in  ^'^^^  ^^'"'^er 
Ind  all  night  after  seven  o'clock  if  they  ^ylsh.  This  was 
fonsidered  as  quite  an  experiment  to  begin  with  on  ac- 
lo  nt  of  the  large  number  of  help  employed,  Init  in  orde^ 
to^et  in  a  full  days'  work  the  mill  started  earlier  in  the 
iiornlni  anc  worked  nine  and  one  half  hours  dunng  the 
winter  inonths  every  day  in  the  week,  except  Sumlavs  of 
CO  "rse  and  that  cut  off  their  Saturday  afternoon  ho  idav 
lhat  is  urto  four  o'clock  ;  but  they  h^A  after  four  o'clock 
St  every  afternoon  in  the  week.  And  in  the  sunvmer  tnne 
while  ^he  power  is  available  during  all  the  hours  up  to 
X  n'c  ocl  we  run  to  six  o'clock  and  give  them  a  half 
^oHdav  S  turdav  afternoon.  The  idea  that  the  he  p  have 
Tn  connection  with  this  metliod  of  operating  can  be  s.  " 
Vrom  the  fact  that  one  of  the  departincnls  wipch  was  caj.- 
ablT   of    operation    independentlv  of  the  icM  of  Ih.  m.U 


petitioned  to  have  those  hours  continued  during  the  sum- 
mer time  so  that  they  i  juld  get  tij  \.-..rk  early  m  the 
morning  and  quit  eariy  at  night,  h.ivLng  all  ihj  rest  of 
the  time  after  four  o'clock  ;  and  that  department  was  al- 
lowed to  run  on  in  that  way.  So  that  I  think  it  has  got 
beyond  the  experimental  stage  so  far  as  the  help  is  con- 
cerned ;  I  think  they  would  be  better  pleased  at  working 
those  hours.  The  help  are  simply  very  well  pleased  with 
this  arrangement  and  I  don't  see  any  reason  why  it 
should  not  be  carried  out  very-  generally'  and  I  think  a 
large  amount  of  power  business  can  be  worked  up  on  that 
basis. 

The  President  :  I  have  here  a  map  which  has  been 
handed  to  me  by  Mr.  Thomas  C.  Keefer.  former  president 
of  the  Canadian  Society  of  Civil  Engineers,  which  has 
been  printed  by  the  Department  of  Ontario  and  which  was 
used  by  Mr.  Keefer  to  accompanv  an  address  which  he 
made  before  the  Royal  Society  of  Canada,  as  to  the  water 
powers  of  Canada.  He  tells  me  that  there  is  no  other 
map  in  existence  which  shows  the  water  powers  of  Can- 
ada like  this  does,  it  is  very  complete  and  verv  accurate. 
It  shows  every  stream  of  any  importance  in  Canada,  its 
correct  location,  its  elevation  and  also  the  amount  of 
rainfall,  and  the  annual  average  rainfall  of  each  locality. 
To  anyone  who  has  anything  to  do  with  water  power  or 
it,  looking  for  water  power  or  wishes  to  develop  one  anv- 
where,  the  general  knowledge  to  be  gained  bv  this  map  he 
thinks  would  be  quite  considerable,  and  he  left  this  here 
for  the  inspection  of  the  members  and  stated  if  anv  of  the 
members  desired  to  have  a  copy  all  it  was  necessary  to 
do  was  to  leave  the  names  with  the  Secretary  and  Mr. 
Keefer  would  be  pleased  to  have  the  Government  forward 
them  a  copy  by  mail.  (Applause"), 

Mr.  Holman  moved,  seconded  by  Mr.  F.  H.  Leonard, 
that  a  vote  of  thanks  be  extended  to  Mr.  Thomas  C.  Keef- 
er for  his  courtesy  in  the  matter  of  extending  to  the 
members  present  the  mailing  of  a  copy  of  this  map. 
Carried. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  F.  Nicholls, 
that  the  thanks  of  the  Association  be  tendered  to  Prof. 
Owens  for  the  interesting  paper  read  tliis  afternoon. 
Carried. 

Mr.  A.  B.  Smith  moved,  seconded  by  Mr.  J.  J.  Wright, 
that  the  usual  amount  of  Si 25  be  granted  to  the  Secretary 
of  this  Association.  Carried. 

The  convention  adjourned  to  Friday,  June  21st.  at  10 
o'clock  a.m. 


THIRD  DAY. 

At  10.15  o'clock  a.m.,  the  President  in  the  chair,  called 
the  convention  to  order. 

The  President  :  The  first  order  of  business  is  the  re- 
port from  the  committee  appointed  yesterday  to  draw  up 
an  amendment  to  Articles  3  and  5  of  the  constitution 
regarding  membership. 

Mr.  J.  J.  Wright  :  Your  Committee  on  amendment  of 
the  Constitution  beg  to  report  as  follo\\-s  : 

That  Article  3  of  the  Constitution  be  stricken  out  and 
the  following  sul3Stiiuted  :  "  The  Association  shall  con- 
s'st  of  honorary,  active,  associate  and  junior  members. 
The  terms  '  active  members  "  shall  include  all  those  ac- 
tively engaged  in  operating  electrical  enterprises,  elec- 
trical engineers  and  those  engaged  in  matters  of  electrical 
education.  The  term  '  associate  '  includes  all  others  ap- 
plying, whom  tlie  Executive  Committee  consider  eligible 
to  become  members  of  the  Association.  They  shall  be 
entitled  to  attend  all  meetings  of  the  Association  except 
those  of  the  Executive  and  take  part  in  all  discussions, 
but  shall  not  be  entitled  to  vole  for  the  election  of  offi- 
cers or  be  eligible  for  office. 

'  Junior  niemljcrship  '  shall  be  confined  to  those  pur.su- 
in?  the  studies  of  electrical  engineering  ;  and  no  person 
shall  be  eligible  for  this  memliership  for  a  term  exceeding 
two  years,  after  which  they  may  applv  for  active  or  as- 
sociate mcmbersliip.  Honorary  members  shall  only  !■)« 
elected  by  a  two-thirds  vote  of  the  active  members  pres- 
ent . 

It  is  recommended  that  for  Article  5,  at  present  m  the 
Constitution,  the  following  be  substituted  :  "  The  annual 
fee  shall  be  for  active  and  associate  members  the  Ex- 
ecutive, however,  being  authorircd  to  increase  this  fee  to 
a  sum  not  exceeding  S5  at  anv  time  tiicv  mav  deem  it 
expedient  in  the  interests  of  the  .Association  The  fee  for 
junior  members  shall  be  5t  per  annum  pavable  in  ad- 
vance." ,       .  .^^  _ 

Mr  J  J.  Wright  :  I  mav  sav  that  the  committee  attcr 
giving  the  matter  full  consideration  were  unanimous  in 
"making  this  recommendation.  Tt  will  be  seen  that  the 
privileges  of  the  associate  members  are  extended  bv  giv- 
ing them  the  opportunitv  to  vote  in  all  other  matters  ex- 
cept the  -MUglc  one  of  the  election  of  officers. 

The  President  :  Von  have  heard  the  rcixirt  This  has 
to  be  approved  bv  two-thirds  of  the  active  memVrs  pres- 
ent before  it  can  become  law.  T  would  like  an  expression 
of  opinion  on  these  amendments  because,  since  the  latter 
was  br.ni<-ht  up  vcstcrdav  afternoon,  a  numl^cr  of  mcmlicrs 
have  spoken  to  mc  ;ib.M<t  s.Mnc  of  the  features  contained 
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in  these  amendments  and  in  doing  so  brought  out  some 
new  points  which  were  not  made  known  to  me  yesterday. 
I  think  we  ought  to  get  all  possible  light  upon  this  sub- 
ject ;  it  should  not  be  decided  hastily  and  I  would  invite 
a  very  full  discussion.  This  matter  should  be  settled  now 
for  good  and  we  sliould  get  the  full  sense  of  the  meeting. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  Fred.  Nich- 
olls,  the  adoption  of  the  report. 

The  President  stated  the  motion. 

Mr.  Geo.  J.  Hicks  :  Referring  to  Article  10  of  the  Con- 
:titution,  the  5th  clause  distinctly  states  that  this  report 
cannot  be  considered  to-day,  and  I  submit  that  the  dis- 
cussion on  it  to-day  is  out  of  order. 

The  President  :  This  is  a  very  unfortunate  rule,  and  I 
realized  it  last  year  when  some  matters  were  di.scussed. 
It  makes  it  practically  impossible  to  amend  the  Constitu- 
tion unless  you  start  the  very  first  morning. 

Mr.  Fred.  Nicholls  read  Article  14  of  the  Constitution. 

The  President  :  This  matter  has  been  up  since  yester- 
day. There  was  a  notice  of  motion  given  and  discussnon 
t(X)k  place.  Everybody  knew  this  was  coming  up  this 
morning  ;  not  a  word  of  protest  has  been  raised  to  the 
legality  or  illegality  of  the  thing,  and  now  we  discover, 
according  to  the  strict  reading  of  the  Constitution,  the 
report  should  nut  be  considered  to-day.  I  think  these 
safeguards  are  placed  there  to  prevent  any  hasty  legisla- 
tion or  any  advantage  being  taken  of  a  member  who  is 
not  present  at  the  sitting  ;  but  these  things  do  not  apply, 
because  there  has  been  such  full  notice  of  this  action  that 
everybody  has  heard  of  it  and  knows  about  it  and  expect- 
ed it  to  be  settled  this  morning.  Under  the  circumstajices, 
if  it  is  the  unanimous  wish  of  the  meeting — if  there  isn't 
a  dissenting  voice — I  would  take  it  upon  myself  to  inter- 
pret the  Constitution  in  that  way,  that  we  can  set  it 
aside  for  this  purpose.  I  think  it  would  be  quite  within 
the  proper  practice.  (Applause). 

Mr.  Nicholls  :  I  might  point  out  while  the  Constitu- 
tion in  all  corporate  companies  provides  that  you  give 
ten  days'  notice  of  a  special  general  meeting  or  annual 
meeting  by  such  notice  as  is  provided  for  by  the  by-laws, 
yet  yon  can  waive  that  notice  altogether,  even  although 
the  statute  calls  for  it,  providing  you  have  every  .share- 
holder's consent  to  it  ;  and  that  is  frequently  done  in  the 
organization  of  companies,  by  having  a  waiver  from  every 
.shareholder  of  the  notice  of  the  meeting.  In  this  case,  if 
there  is  an  unanimous  vote,  that  notice  I  think  can  be 
waived,  but  in  the  event  of  there  being  a  di.ssenting  vote, 
even  one,  I  think  we  will  have  to  carry  out  the  strict 
reading  of  the  Constitution. 

Mr.  Hicks  :  I  would  agree  with  Mr.  Nicholls'  remarks 
if  every  .shareholder  would  waive  that  point  ;  that  it 
would  be  perfectly  right  to  deviate  from  the  regular  order; 
but  this  matter  was  brought  up  yesterday  and  every  mem- 
ber of  the  Association  is  not  present  to-dav,  and  I  per- 
sonally know  one  gentleman  who  left  the  city  last  night 
knowing  this  could  not  be  discussed  to-day.  I  must  per- 
•sonally  raise  my  objection  to  it. 

Mr.  Nicholls  :  I  would  .state  that  probably  the  only 
way  to  get  over  the  difficulty  would  be  to  have  the 
President  call  a  special  meeting  for  to-morrow  ;  that  is 
if  the  general  sense  of  the  meeting  is  in  favor  of  the  pas.s- 
agc  of  the  amendments. 

The  President  :  I  think  it  would  be  well  to  take  the 
sense  of  the  meeting  becau.se  if  the  sense  of  the  meeting 
wa.s  against  it  there  would  be  no  use  calling  the  meet- 
ing. 

Mr.  .1.  .1.  Wright  moved,  seconded  by  Mr.  K.  K  Carv, 
that  when  this  meeting  adjourns  this  morning  that  it 
S'tand  adjourned  iintil  to-morrow.  Carried. 

Mr.  Nicholls  :  In  order  to  test  the  sense  <>[  the  meet- 
ing I  would  .saiggest  that  the  yeas  and  nays  be  taken  upon 
the  principle  as  outlined  in  the  atncndments  that  it  is 
proposed  to  bring  before  the  meeting  of  the  Convention 
at  its  session  to-morrow  morning. 

Mr.  Ivconard  :     I  would  second  a  inotion  to  that  effect. 

The  President  :  This  is  a  large  gathering,  and  I  think 
it  is  very  desirable  that  the  feeling  of  the  members  sho-uld 
be  known  upcjn  thi.>?  point.  This  .'VsNsociation  has  to  be 
gfivemed  in  accordance  with  the  wish  f)f  the  members  and 
vvc  desire  to  knr)w  what  their  wishes  are. 

The  President  a.sikcd  those  in  favor  of  the  Constitution 
being  amended  in  accordance  with  the  report  of  the  Com- 
^nitlec  to  signifi-  it  liy  ri^-ing. 

The  nicn'b';'^  rose  unaniiiK)usly,  with  the  cxteption  ol 
Mr.  Hicks 

Mr.  .T.  ,T.  Wright  :  I  asked  that  (he  contrary  vote  be 
railed  for. 

The  President  called  for  the  contr.irv  vuli-  (No  rc- 
spon.se)  '• 

The  President  :  The  next  thing  we  have  to  deal  with 
is  the  selection  of  the  place  for  holding  the  next  conven- 
tion. I  may  state  in  ju.stice  to  Mr.  Kvaiis,  of  Quebec, 
who  attended  the  first  day  and  was  compelled  to  go 
away,  that  he  left  in  my  hand.s  an  invitation  to  the  As- 
aociation  to  meet  next  year  in  Quebec. 


iMi.  G.  U.  G.  Holiiidu  :  My  residence  is  in  Quebec,  but  the 
business  ot  my  company  is  on  the  other  side  of  tlie  river  ; 
however,  I  want  to  second  Mr.  Evans'  invitation,  and  I 
hope  you  will  hold  the  next  convention  in  yucijei..  ;vs 
lar  as  my  company  and  myscll  arc  concerned  we  shall  be 
very,  very  happy  to  make  your  stay  there  a  pleasant  one 
and  we  will  try  to  come  up  to  the  hospitality  that  Ot- 
tawa has  given  you. 

Mr.  John  Yule  :  I  move,  to  test  the  sense  of  the  meet- 
ing, that  the  next  convention  be  held  in  Toronto.  As  far 
as  I  am  concerned  I  have  my  doubts  as  to  a  meeting  in 
Quebec  being  successful  in  point  of  attendance.  It  is  a 
little  too  far  to  one  side  for  those  wlio  usually  attend. 
There  would  be  a  large  attendance  in  the  neighborhood  of 
Quebec.  We  have  been  in  Montreal  and  Kingston,  and  we 
are  east  again  this  year,  and  I  think  tiie  west  ought  to 
get  a  turn.  It  is  very  central  in  Toronto  for  the  whole 
country,  and  a  meeting  there  1  think  would  be  a  successful 
one. 

Mr.  F.  Nicholls  :  While  I  may  say,  speaking  lor  Tor- 
onto's interests,  that  we  would  be  very  i^lad  indeed  to 
welcome  the  Association  there  next  year,  1  really  think 
we  will  be  in  a  very  much  better  po.sition  to  do  s<'  say  a 
year  later.  We  are  having  a  iiew  liuiel  i/uiU  .ii.  tl.c  p.'ts- 
ent  time  which  will  not  be  finished  r.ext  year,  I.'Ut  I  think 
it  will  be  finished  and  will  give  lirst-class  accommoda- 
tion to  the  convention  il  they  will  meet  there  a  year  later. 
At  first  I  was  inclined  to  Mr.  Yule's  opinion  that  we 
might  prejudice  the  attendance  if  we  went  so  far  east  ; 
and  the  travelling  expenses  are  very  considerable.  These 
things  have  to  be  coii.sidered  as  an  important  factor  ;  in 
fact  they  are  a  very  serious  power  factor  with  them.  But 
I  think  we  might  probably  be  affected  in  another  way, 
and  while  for  one  session  we  might  lose  the  attendance 
of  some  of  the  active  members  from  the  west  the  chances 
are  that  we  will  get  a  very  large  attendance  from  the 
district  of  Quebec  of  central  station  men  that  never  yet 
have  attended  unless  they  became  members.  That  is  a 
question  that  .some  of  the  Montreal  and  eastern  men  can 
tell  better  than  I  can.  I  do  not  know  but  what  the  end 
might  justify  the  means  and  we  might  get  an  increased 
membership  there  ;  and  if  we  met  in  the  west  another 
year  when  we  had  every  facility  to  take  care  of  the  mem- 
bers it  would  probably  be  better.  However,  should  you 
decide  to  come  to  Toronto  both  Mr.  Wright  and  myself 
•'ill  do  all  we  can  to  make  the  stay  of  the  meiiAers  pleas- 
ant and  profitable. 

The  President  :  Two  places  have  been  mentioned  for 
holding  the  next  convention,  the  City  of  Quebec  and  the 
City  of  Toronto  Unless  you  have  some  other  place  forth- 
corning  I  shall  call  for  a  ballot  and  I  will  appoint  Mr. 
Thornton  and  Mr.  Purcell  to  act  as  scrutineers. 

Mr.  J.  J.  Wright  :  Is  it  in  order  to  move  that  the 
acceptance  of  the  invitation  from  Quebec  be  made  unani- 
mous ? 

Mr.  Yule  :  I  would  be  pleased  to  withdraw  my  motion. 
It  was  simply  made  for  the  purpose  of  getting  an  expres- 
sion of  opinion. 

The  President  :  Mr.  Yule  withdraws  his  motion  sk)  that 
the  City  of  Quebec  will  be  our  next  place  of  meeting. 
(  Applau.sc )  . 

Mr.  Nicholls  ;  As  the  Constitution  provides  that  this 
.siliould  be  decided  by  ballot,  1  move  that  a  single  Ijallot 
1)e  cast  by  Mr.  J.  j.  Wright.  (Mr.  Wri;glit  cast  the  bal- 
lot) . 

The  President  :  I  am  personally  gratilied  that  you 
have  chosen  the  City  of  Quel)ec.  I  know  something  about 
that  city  and  I  am  satisfied  that  you  will  get  a  very  fine 
reception  there.  The  people  of  Quebec  are  noted  (or  their 
ho.spilality  and  I  am  .sure  the  convention  there  will  be  a 
success  and  will  be  worth  the  few  dollars  you  will  be 
asked  to  spend  in  order  to  go  a  greater  distance  from 
home.  The  next  order  of  business  will  be  the  election  of 
officers,  and  I  will  a.sk  Mr.  Thornton  and  Mr.  Purcell  to 
continue  as  scrutineers.  I  will  now  receive  nominations 
for  the  office  of  Prc.s-ident  of  the  As.sociation . 

Mr.  F.  II.  I,eonard,  jr.  :  It  gives  me  much  plea.suie  to 
nominate  for  the  office  of  President  of  this  A.ssociation 
[01  the  ensuing  year  our  present  vice-president,  Mr.  E.  Iv 
Cary . 

Mr.  !■;.  IC.  Cary  :  I  appreciate  the  nomination  Irom  Rlr. 
I<eonar<l,  but  before  passing  it  in  I  wi.sih  to  .s^av  as  a  mem- 
ber atteinling  u])on  the  convention  at  Hamilton  that  I  am 
.specially  jileascd  with  the  ])rovisions  for  tlie  amendment 
of  the  Constitution  which  I  regret  could  not  be  carried 
out  to-day,  becau.se  those  who  were  present  at  Hamilton 
will  recollect  a  di.sfusision  that  took  place  as  to  whether 
supply  men  were  eligible  to  the  offices  of  this  As,socia- 
tion.  In  the  past  a  number  of  them  had  served  upon  the 
Executive  Cf>mmittee,  but  I  Indieve  it  hai5pene<l  tJiat  no 
one  engaged  in  manufacturing  fir  who  was  c.illed  a  .siui)])ly 
dealer  had  ever  lieen  elected  as  an  (dticer  of  this  A.s.socia- 
tion,  and  a  discussion  took  place  at  that  time  and  result- 
ed in  a  difference  of  opinion,  and,  although  a  .»JU])i>Iy  man 
was  elected  as  an  officer  of  this  Association,  I  feel  we 
should  all  be  a  unit,  and  the  amendment  of  the  Constitu- 
tion will  settle  that  matter,  and  it  will  be  acting  in  ac- 
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cordance  with  our  sister  Association  on  the  other  side. 
Therefore,  I  beg  to  decline  the  nomination,  and  I  have 
great  pleasure  in  nominating  Mr.  P.  G.  Gossler,  of  Mont- 
real, for  the  office  of  President  of  this  Association. 

Mr.  F.  Nicholls  :  In  rising  to  second  the  nomination  of 
Mr.  Gossler,  if  I  am  not  out  of  order,  I  would  like  at 
this  stage  of  the  proceedings  to  move  a  vote  of  thanks  to 
Mr.  Cary,  the  retiring  first  vice-president,  because  to  my 
knowledge  he  has  been  a  most  active  member  of  the  Asso- 
ciation lor  a  great  many  years  and  has  always  taken  a 
very  active  interest.  Although  I  am  a  supi>lv  man  my- 
self, I  have  taken  the  stand  I  have  done  in  regard  to  the 
artive  men  because  I  believe  it  is  in  the  interests  of  the 
Association  ;  I  believe  it  is  the  only  way  the  Association 
call  grow  and  thrive  and  become  of  value  to  the  interests 
which  it  represents.  I  have  very  much  pleasure  in  mov 
ing  a  vote  of  thanks  to  Mr.  CaVy  for  his  past  services. 
(  Applause  )  . 

Mr.  Cary  :    Many  thanks. 

Mr.  John  Murphy  ;  If  a  seconder  is  necessary,  it  gives 
me  great  pleasure  to  second  the  motion  proposed  bv  Mr. 
Nicholls.  A  convention  without  Mr.  Cary  would  not  be 
right.  (Applause). 

The  President  put  the  motion  and  it  was  declared  car- 
ried by  a  unanimous  standing  vote. 

Mr.  Cary  :  1  might  say  in  sympathy  with  our  absent 
friend  Mr.  Gossler  that  my  mind  was  on  him  at  that 
moment. 

The  President  :  Mr.  Cary,  you  have  heard  the  result  of 
the  motion  which  has  been  unanimously  carried  with  en- 
thusiasm. It  gives  me  very  great  pleasiure  to  tender  to 
you  tJie  thanks  of  this  Association.  I  do  so  with  all  the 
more  pleasure  because  having  been  associated  with  you  in 
the  Executive  Committee,  you  being  First  Vicc-Presddent, 
I  have  learned  the  value  of  the  services  which  you  have 
rendered  the  Association,  not  merely  at  the  convention, 
where  everyone  would  see  you,  but  between  conventions 
when  you  were  not  working  publicly,  but  nevertheless, 
doing  valuable  work  for  the  Association,  and  for  which  I 
have  had  occasion  to  be  thankful.  I  regret  that  circum- 
stances preveait  you  from  filling  the  Presidential  chair, 
which  you  would  have  so  ably  filled,  and  the  action  you 
have  taken  in  this  matter  is  on  a  par  with  whatNyou  have 
always  done  for  the  Association.  Are  there  any  other 
nominations  ?  There  being  none  I  declare  the  nomina- 
tions closed,  and  I  will  instruct  the  Secretary  to  cast  a 
ballot  for  Mr.  P.  G.  Gossler  as  President  of  this  .'Associa- 
tion for  the  incomintg  term.  (Ajjplauso).  At  this  stage 
I  would  like  to  ask  your  permission  to  interrupt  proceed- 
ings and  allow  Mr.  Higman  to  present  his  motion  with 
regard  to  the  banquet. 

Mr.  Higman  :  It  is  not  necessary  for  me  to  re-state 
my  views.  I  placed  them  before  you  somewhat  positively 
yesterday.  I  may  just  say  this,  however,  that  for  the 
past  ten  years  we  have  been  devoting  from  Jioo  to  Ji.so 
a  year  for  this  banquet.  I  am  of  opinion  if  this  money 
were  devoted  to  the  building  up  of  a  library  for  the  As- 
sociation or  the  distribution  of  literature  among  the  mem- 
bers of  the  Association  or  even  applying  it  to  our  friend's 
committee  for  legislation  work  that  it  would  be  infinitely 
better  spent  than  it  is  for  the  purpo.sc  of  a  banquet.  I 
will  therefore  move,  seconded  by  Mr.  J.  J.  Wright,  that 
the  funds  of  this  Association  be  not  hereafter  u.sed  for  the 
1  urposes  of  entertainment  at  the  Annual  Convention  cither 
by  means  of  a  banquet  or  otherwise,  Init  'that  the  local 
entertainment  committee  at  the  place  where  the  conven- 
tion is  held  be  permitted  to  make  such  arrangement  for 
entertainment  as  they  may  deem  expedient  and  nccesisary. 

Mr.  Nicholls  :  There  is  one  question  I  would  like  to 
ask.  You  specify  that  the  local  committee  make  arrange- 
ments for  a  banquet,  but  according  to  that  it  would  seem 
to  shut  out  the  members  of  the  Assoc  ation  from  at  any 
time  having  a  banquet  of  their  own  by  an  assessment  for 
a  ticket.    That  is  not  intended. 

Mr.  Higman  :  No.  It  leaves  the  local  committee  free 
to  do  what.soever  they  please.  For  instance,  we  have  col- 
lected J300  on  this  occasion  outside  of  the  grant.  If  we 
had  provided  a  luncheon  at  the  Victoria  Hotel  at  Aylmer 
which  the  ladies  could  have  attended,  we  could  have  done 
it  very  nicely  out  of  the  amount  collected  by  the  local 
committee  without  touching  the  Association  funds  at  all. 
I  don't  think  it  will  deprive  us  from  any  of  our  pleasure 
by  adopting  a  resolution  of  this  kind. 

The  President  :  There  is  a  point  that  ought  to  be 
brought  out  in  connection  with  this.  It  seems  to  mc  that 
the  banquet  ought  to  remain  on  as  an  annual  feature  or 
be  abolished  as  a  free  banquet  positivelv.  This  i.s  the 
position  of  a  city  where  the  convention  is  to  be  held  • 
There  has  been  a  banquet  every  year,  for  which  no  cliarge 
has  been  made  ;  that  is  the  custom.  No  one  cares  to  de- 
part from  the  annual  custom  and  if  the  convention  was 
to  be  held  in  Ottawa  next  year  T  would  feel  bound  to 
continue  that  practice.  Nobody  likes  to  take  the  first 
step  and  change  this  and  perhaps  be  accu.sed  of  want  of 
hoKpitality.  In  order  to  remove  .such  cmbarrassiment,  if 
it  is  decided  to  do  away  with  the  banquet  as  a  .•»pecial 
feature,  we  ouight  to  state  it  and  say  this  Association 


will  not  countenance  any  free  banquet,  and  then  that  ties 
the  hands  of  the  local  committee  in  Quebec  so  that  there 
is  no  option  and  they  must  charge.  Otherwise  they  might 
feel  bound  to  carry  on  the  usual  custom  and,  not  receiv- 
ing any  assistance  fram  the  Association,  we  would  be 
placing  an  additional  burden  upon  them. 

Mr.  J.  J.  Wright  :  It  is  rather  unfortunate  that  this 
has  been  mentioned  after  the  place  of  meeting  has  been 
fixed  upon.  It  looks  rather  ungracious  to  fix  tlie  place  of 
meeting  and  then  say  to  them,  you  are  not  going  to  gel 
any  more  from  us. 

Mr.  Higman  :  I  consulted  Mr.  Evans  yesterday  and  he 
said  he  was  quite  in  sympathy  with  the  motion.  The 
notice  of  motion  was  given  before  the  place  was  deter- 
niined  upon.  Mr.  Evans  thinks  the  funds  of  the  Associa- 
tion should  not  be  used  for  the  banquet. 

Mr.  B.  F.  Reesor  :  This  discussion  is  probably  a  little 
too  early,  but  how  would  it  place  the  local  committee, 
the  parties  getting  up  the  banquet,  when  there  is  a  charge 
being  made  ?  They  wouldn't  know  how  many  seats  to 
provide  for  or  anvi.hing  at  all. 

The  President  :  I  think  that  could  be  gotten  over  all 
right. 

Mr.  F.  H.  Leonard,  jr.  :  Mr.  President,  I  tliink  the 
question  of  a  banquet  is  one  that  is  already  settled.  I 
don't  think  there  is  any  doubt  but  what  we  shall  contin- 
ue to  have  banquets  in  the  future  just  as  wc  have  in  the 
past  ;  they  are  one  of  the  plea,«sanicst  features  of  our 
gathcrin^gs  and  I  am  sure  for  mv  part  I  should  not  hesi- 
tate to  contribute  my  sliare  :  and  as  has  1>cen  the  case 
before  the  entire  cost  of  the  banquet  has  not  been  borne 
by  the  .Association,  and  I  presume  funds  will  Ite  collected 
outside  which  would  assist  the  committee  or  whoever  has 
charge  of  that  matter  in  carrying  out  the  banquet  and 
giving  us  just  as  sumptuous  a  feast  as  we  have  had  be- 
fore. Of  course,  if  the  rule  is  made,  whether  it  is  passed 
by  resolution  or  made  part  of  the  bv-laws,  or  otherwise, 
that  each  member  shall  pay  one  dollai,  we  will  say,  lor 
a  ticket  for  the  banquet,  or  has  the  option  of  paying  it. 
there  will  always  be  funds  enough  raised  outside  of  that 
to  put  up  a  first-class  feast.  I  am  in  favor  of  Mr  Hip- 
man's  motion,  and  I  only  wish  to  express  myself  in  this 
way  so  as  to  let  the  members  rcali7c  that  we  are  not  go- 
ing to  go  without  a  banquet  in  the  future. 

l\Ir.  Higman  :  We  mav  amend  this  by  simply  making 
it  read  that  the  funds  of  the  .Association  shall  not  be  used 
for  the  purposes  of  entertainment.  I  would  not  a**  to 
deprive  anyone  from  anv  enjoyment.  Those  rcfrfdcnt  in 
Ottawa,  when  the  Civil  Engineers  had  their  meeting  in 
this  place,  subscribed  all  the  w-ay  from  one  dollar  up  to 
ten  dollars  apiece,  and  covered  the  whole  expense  without 
going  out  of  their  own  iKidv  in  the  city  and  they  put  up 
a  very  good  cntertaintiient  throughout  :  and  T  don't  think 
there  will  ever  be  anv  difficulty  sr>  far  as  thi.s  .Associa- 
tion is  concerned  in  getting  plenty  of  the  go<-id  things  that 
arc  going  even  if  this  resolution  is  p\\.sscd  ;  and.  seeing 
that  wc  arc  always  hard  up  for  funds,  I  do  hope  the  As- 
sociation will  favorably  constrtie  this  rrsolution  I  aiii 
quite  willing  to  amend  it  bv  stopping  at  the  \\-ords  : 
"  That  the  funds  of  this  .\s.sr.ciation  be  not  hereafter  used 
for  purposes  of  entertainment  ". 

The  President  :  I  may  sar  that,  from  mv  own  stand- 
point. T  think  as  much  of  the  banquet  as  anybody  here, 
and  T  would  be  sorry  to  see  it  dispensed  with  as  an  an- 
nual feature.  It  is  the  .social  function  of  the  .Assnciation 
and  the  place  where  we  all  fratemi/e,  but  T  would  like 
to  .say  to  the  Quel>ec  members  that  I  would  much  rather 
buy  a  ticket  to  a  banquet  in  Quebec  than  have  it  offered 
free  of  charge.     (  Applause  "\ 

The  President  put  the  motion  as  atnendcd,  that  t*tc 
funds  of  this  Association  be  not  hereafter  used  for  the 
purpo.se  of  entertainment,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

.A  telegram  was  read  from  Mr.  P.  G.  Go.ssler,  of  Mont- 
real, regretting  his  inability  to  attend  any  further  sessions 
of  this  convention. 

Mr.  P.  F.  Ree.srtr  :  T  think  it  would  be  a  nice  thing  for 
the  Secretary  to  .send  a  telegram  to  Mr.  Oo?»5jcr  saving 
Ihat  he  has  been  unanimou.slv  elected  as  President  of  this 

A. ssociation.     C  It  was  so  ordered  ^  . 

The  President  called  for  nominations  for  the  office  of 
First  Vice-President. 

Mr.  Yule  i  laced  in  nomination  Mr  P  F  Reesor,  second- 
ed by  Mr.  E.  P.  McCormick. 

Mr    .Tohn  Murjdiy  moved,  duly  seconded,  that  the  nom- 
inations close.  Carried. 

The  President  :     I  have  much  pleasure  in  declaring  Mr. 

B.  F.  Reesor,  of  T.iiidsav,  elected  to  the  office  of  First 
Vice-President  of  this  A.ssociation  T  mav  sav  fn-nn  hav- 
ing come  in  contact  with  Mr.  Rees»->r  in  the  Exccutix-* 
Committee  that  the  Asssociation  has  made  a  vcrv  wise 
choice. 
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The  President  called  lor  nominations  lor  the  olfice  of 
Second  Vice-President. 

Mr.  E.  K.  Cary  placed  in  nomination  Mr.  Edward  Slade, 
of  Qnebec  City,  seconded  by  Mr.  O.  Higman. 

On  motion,  duly  seconded,  the  nominations  were  closed. 

The  President  :  I  have  pleasure  in  declaring  Mr.  Ed- 
ward Sla<le,  of  Quebec  City,  elected  to  the  office  of  Second 
Vice-President  of  this  A.ssociatiou. 

The  President  called  for  nominations  for  the  office  of 
Secretary-Treasurer  of  the  Association. 

Mr.  Smith  placed  in  nomination  Mr.  C.  II.  Mortimer, 
seconded  by  Mr.  B.  F.  Reesor. 

On  a  motion  duly  seconded,  the  nominations  were 
closed. 

The  President  :  It  gives  me  very  great  pleasure  to  de- 
clare Mr.  Mortimer  elected  for  the  twelfth  time  Secretary- 
Treasurer  of  this  Association.  I  think  possibly  Mr.  Mor- 
timer, in  accepting  re-election,  will  feel  relieved  that  a 
new  president  has  been  elected,  because  during  vhe  year  I 
have  been  particularly  hard  on  him.  The  correspondence 
with  him  has  filled  quite  a  little  volume. 

The  President  :  T  e  next  thing  in  order  is  to  select  out 
of  the  members  of  the  Executive  Committee  of  the  past 
year  five  members  who  are  to  remain  on,  allowing  the 
other  five  to  retire. 

Mr.  O.  Higman  :  I  would  ask  that  my  name  be  omit- 
ted from  the  list  this  year. 

Voices  :     No,  No. 

The  Secretary  passed  the  ballot. 

The  President  ;  While  we  are  waiting  for  the  le.-ult  of 
the  ballot  I  might  announce  to  you  that  the  Local  Man- 
ager of  the  Bell  Telephone  Company  tends  a  cordial  in- 
vitation to  the  Association  to  visit  iheir  ijuilding  after 
adjourning  this  morning.  (Applause). 

Mr.  John  Murphy  moved,  seconded  by  William  Ahearn, 
jr.,  that  the  thanks  of  this  Association  be  tendered  to  the 
Corporation  of  the  City  of  Ottawa,  the  Directors  and 
officials  of  the  Ottawa  Electric  Railway  Company,  the 
Directors  of  the  Ottawa  Electric  Company,  the  Ottawa 
Power  Company,  the  Bell  Telephone  Company,  the  Great 
North  -Western  Telegraph  Company,  the  Hull  Electric 
Company,  the  Capital  Power  Company,  Mr.  T.  C.  Keefer, 
and  to  Messrs.  Ahearn  and  Soper  for  the  generosity  and 
kindness  shown  to  the  members  of  the  Canadian  Electrical 
Association  during  this  the  nth  annual  convention.  Car- 
ried unanimously. 

The  President  announced  the  names  of  the  five  members 
re-elected  on  the  Executive  Committee  as  follows  ; 
Messrs.  J.  J.  Wright,  Toronto  ;  .lohn  Vule,  (iuelph  ;  A.  B. 
Smith,  Toronto  ;  W.  H.  Browne,  Montreal  ;  and  Ormond 
Ilignian,  Ottawa. 

The  I'resident  calle<l  for  nominations  for  five  new  mem- 
bers to  be  elected  to  complete  the  Executive  Committee. 

Mr.  A.  B.  Smith  placed  in  nomination  Mr.  A.  A.  Dion, 
seconded  by  Mr.  F.  Nicholls. 

Mr.  G.  L.  Hicks  placed  in  nomination  Mr.  J.  W.  Pur- 
cell. 

Mr.  K.  Nicholls  placed  in  nomination  Mr.  .'\ .  Salig.ster. 
Mr.  J.  Yule  placed  in  nomination  Mr.  J  Murphy. 
Mr.  R.  M.   Robertson  jjlaced  in  nomination  Mr.   F.  H. 
Leonard,  jr. 

Mr.  Leonard  :  I  beg  to  decline.  I  do  not  care  to  act 
on  the  Executive  Committee,  as  I  pre  er  to  see  central 
station  men  pure  and  simple  act  there.. 

Mr.  Murphy  :  On  account  of  Mr.  Leonard's  diversified 
connections  I  think  he  .s'hould  be  on  the  Committee. 

Mr.  B.  F.  Reesor    nominated  Mr.  F.  Simmons. 

Mr.  J.  J.  Wright  nominated  Mr.  li .  M.  Robertson. 

Messrs.  W.  G.  Ilolman,  Professor  Owens  and  K.  B. 
Thornton  were  also  nominated. 

(Ml  a  motion,  duly  seconded,  the  nominations  were 
closifd. 

The  President  asked  Me.s.srs.  Fisk  and  McConiiick  to  act 
as  scrutineers. 

Mr.  J.  J.  Wright  a.iked  the  President,  Mr.  A.  A.  Dion, 
to  vacate  the  chair,  and  re<iuestcd  Mr.  Leonard  to  take 
the  chair. 

Mr,  J.  J.  Wright  :  It  is  no  doubt  very  api>arent  to  you 
why  I  was  .w  anxious  to  forestall  the  result  of  the  elec- 
tions in  many  ways  and  get  Mr.  Dion  out  of  the  chair  as 
(luickly  as  po.ssible.  It  is  .simply  for  the  purpo.V'  of  a.skijig 
you  to  endorse  a  resolution  that  the  heartiest  tliank.'<  of 
the  A.^iociation  be  tendered  to  Mr.  Ditm  for  Iiis  services 
to  the  A.ssociation  during  the  j.a.st  two  terms.  Not  only 
this  year  but  last  year  under  extremely  difficult  circum- 
stances Mr.  Dion  has  spent  a  great  deal  of  his  time,  which 
has  been  taken  from  very  important  matters,  as  you  are 
no  doubt  well  aware,  to  ftirther  the  interests  of  the  Can- 
adian P^cctrical  A.<^sociation.  I  have  much  plea.snrc  in 
moving  that  the  most  cordial  and  hearty  thanks  of  the 


Association  be  tendered  to  Mr.  Dion  for  his  services  in 
the  past.  (Applause). 

Mr.  Fred  Nicholls  :  Mr.  Chairman,  I  feel  it  quite  a 
privilege  to  be  asked  to  second  this  motion.  I  made  some 
little  reference  to  Mr.  Dion  and  his  ability  as  presiding 
officer,  at  the  banquet  last  night  I  have  been  at  a  very 
great  many  meetings  of  different  kinds,  and  I  must  sav 
the  Lignity  and  acceptability  with  which  Mr.  Dion  has 
presided  at  these  meetings  would  be  difficult  to  surpass. 
I  have  much  pleasure  in  .seconding  the  motion  that  a 
hearty  vote  of  thanks  be  tendered  to  Mr.  Dion  as  the  re- 
tiring President  of  this  Association. 

Mr.  Leonard  :     Gentlemen,  you  have  heard  the  motion. 

Mr.  Nicholls  started  singijig  "  For  he's  a  Jolly  Good 
Fellow,"  in  which  he  was  joined  by  all  the  members  pres- 
ent, after  which  three  cheers  and  a  tiger  were  given  for 
the  retiring  president,  and  the  motion  declared  carried 
unanimously. 

Mr.  Leonard  left  the  chair,  President  Dion  resuming. 

The  President  ;  1  would  find  it  difficult  to  express  to 
you  my  appreciation  of  your  kindnesu  in  the  demonstra- 
tion you  have  just  made  in  my  behalf.  I  can  assure  you 
I  have  deemed  it  a  great  honor  to  be  elected  to  the  Pres- 
idency of  this  Association  when  there  are  so  many  other 
men  in  it  with  more  experience  and  who  were  more 
worthy  of  filling  the  chair  than  I  was.  When  I  was  re- 
elected for  a  second  term  I  can  say  I  really  did  not  desire 
it  because  I  was  under  the  impression,  and  I  am  still, 
that  it  is  more  advantageous  to  a  society  of  this  kind  to 
change  its  president  every  year.  However,  last  year  cir- 
cumstances seemed  to  make  this  desirable  in  the  view  of 
some  of  the  members  and  I  consented  to  serve  a  second 
term  and  I  may  .say  during  this  time  the  work  connected 
witli  the  office  has  been  a  labor  cf  love  and  I  feel  it 
doubly  so  when  I  find  anything  1  iiave  been  able  to  do  is 
so  well  appreciated  by  tlie  members  ol  the  Association. 
1  thank  you  very  much,  and  I  regret  to  leave  this  chair, 
I  feel  so  well  in  it.  However,  in  one  sense  I  am  glad  to 
give  the  opportunity  to  some  one  else  to  do  the  work,  as 
my  own  private  work  has  left  me  very  little  time  to  de- 
vote to  the  Association,  and  will  leave  me  very  little 
time  during  the  coming  year,  liut  it  is  my  purpose  to 
stick  just  as  clo.sely  and  to  work  jnst  -is  hard  ll'c  in- 
terests of  the  Association  as  it  I  were  filling  the  presi- 
dential chair.  (Applause). 

The  President  aJinouiicod  the  n.imes  of  the  five  new 
members  elected  to  the  V,  xecuiivc  Coniiuitvee  as  follows  : 
Mes.srs.  A.  A.  Dion  and  J.  Murphy,  Ottav.-a  ;  A.  Sang- 
ster,  Sherbrooke,  Que.  ;  W.  G.  Holman,  Quebec,  and  K.  B. 
Thornton,  Montreal. 

The  President  asked  if  there  was  any  other  business  to 
bring  before  the  convention.  There  being  no  response,  he 
declared  the  convention  adjourned  until  Saturday, 
June  22iid,  at  10  o'clock,  a.m. 


FOURTH  DAY. 

The  meeting  opened  at  11  a.m.,  the  President,  A.  A. 
Dion,  ill  the  chair. 

Moved  by  John  Murphy,  seconded  by  W.  G.  Bradley, 
and  resolved,  that  in  accordance  with  the  pr()ceedings 
taken  during  this  convention  with  regard  to  the  amending 
of  Articles  III  and  V  of  the  Constitution  of  this  As.socia- 
tioii,  the  said  Articles  be  and  are  herel)y  rescinded,  and 
shall  be  and  are  hereby  replaced  by  the  following  : 

Article  111. — Membership.— The  As.sociation  .shall  consist 
of  honorary,  active,  associate  and  junior  members.  The 
term  "  active  member"  .sJiall  include  all  those  actively 
engaged  in  operating  electrical  enterprises,  electrical  en- 
gineers, and  tho.se  engaged  in  matters  of  electrical  educa- 
tion. The  term  "  associate  "  includes  all  others  applying 
whom  the  P<xecutive  Committee  consider  eligible  to  be- 
come members  of  the  As.sociation.  Tlicy  shall  l)e  eaititled 
to  attend  all  meetings  of  the  As.sociation  except  tlio.sc  of 
the  Executive,  and  lake  part  in  all  di.scussioiis,  but  .siliall 
not  be  entitled  to  vote  for  the  election  of  officers  or  be 
eligible  for  office.  .Junior  membership  .shall  be  confined 
to  tiio.sc  pursuing  the  study  of  electrical  engineering,  and 
no  per.son  shall  be  eligible  for  this  iiieiiiber.s-hi|)  for  a  term 
exceeding  two  years,  after  which  ho  may  apply  for  active 
(jr  associate  membersiliip.  Honorary  members  shall  only 
be  elected  by  a  two-thirds  vote  of  the  active  menilxirs 
present . 

Article  V.-Tlu;  annual  fee  .sihall  be  for  active  and  ass<;- 
ciate  members  $3.00,  the  Executive  Committee  however 
Iieiiig  autlnri/cd  to  increa.se  this  fee  to  a  sum  not  exceed- 
injr  55  00  at  any  time  they  may  deem  it  expedient  in  the 
interests  of  tlic  Association.  The  fee  for  junior  membcr.s 
sliall  be  Ji.oo  per  annum,  payable  in  advance. 

No  other  business  being  forthcoming,  the  Prc^idejit  de- 
clared (lie  convention  clo.sed, 
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Dominion  Electrical  Standards. 

By  O.  Higman,  Ottawa. 

In  1894  when  Parliament  passed  The  Electrical  Units  Act 
( Schedule  A.  ),  the  writer  was  called  upon  to  procm-e  the 
apparatus  necessaiy  to  produce  and  express  the  standards 
therein  legalized. 

In  seeking  for  guidance  in  the  dischai'ge  of  this  important 
and  responsible  duty,  I  naturally  turned  to  the  brilliant  work 
accomplished  by  the  Committee  on  Electrical  Standards 
appointed  by  the  British  Association  in  the  seventies,  and  the 
no  less  brilliant  work  accomplished  by  the  Electrical  Stan- 
dards Committee  of  the  Board  of  Trade  and  contained  in  their 
report  to  Parliament  in  1891-92.  The  results  of  the  labors  of 
these  committees  will,  I  venture  to  say,  be  found  to  be  one  of 
the  most  interesting  and  instructive  chapters  in  the  history 
of  electrical  science.  At  the  period  when  they  commenced 
their  labors  the  experimental  sciences  of  electricity  and  mag- 
netism were,  for  the  most  part,  mere  collections  of  qualitative 
results  estimated  by  means  of  units  which  were  altogether 
arbitrary.  The  work  of  the  committee  changed  experimental 
electricity  into  an  exact  science  by  adopting  the  C.  G.  S.  sys- 
tem as  their  fundamental  basis  and  enabling  them  to  express 
their  results  in  units  that  are  altogether  independent  of  instru- 
ments or  surroundings.  For  practical  purposes,  however,  it 
was  necessary  that  the  units  should  find  expression  in  appar- 
atus the  accuracy  and  constancy  of  which  could  not  be  ques- 
tioned. For  the  measurement  of  cm-rent  and  electro-motive 
force,  both  varying  and  unvarying.  Lord  Kelvin's  instruments 
were  recommended.  The  following  apparatus  has  been  pro- 
cured by  the  department  as  Standards  of  Electrical  measure 
and  although  not  by  any  means  complete,  I  am  glad  to  be  able 
to  report  that  substantial  progress  has  been  made  in  com- 
plying with  the  requirements  of  the  section  3,  of  The 
Units  Act. 

STANDAEDS  OF  RESISTANCE. 
Three  standard  ohms,  two  of  the  Board  of  Trade  and 
one  of  the  Reichsanstalt  (Berlin)  pattern. 

One  resistance  box  containing  ten  l-oiini  cUs  with  suitable 
plugging  arrangements  for  putting  the  coils  in  series  as  a  10- 
ohm  standard  or  in  multiple  as  a  l-lO-ohm  standard. 

One  Kelvin  resistance  coil  100,000  ohms  witli  10  sub-divis- 
ions of  10,000  ohms  each  arranged  with  plugs  for  connecting  in 
series  or  in  paiallel  or  any  combination  of  series  and  parallel. 

One  Wheatstone  Bridge  (  Anthony  pattern  )  with  ratio  coils 
1,  10,  100,  1,000  and  10,000  on  each  side  with  bridge  coils  of 
tenths,  units,  tens,  hundreds  and  thousands.  These  coils  are 
made  of  manganin  specially  selected  and  the  box  is  fitted  with 
an  electiic  thermometer.  Measurements  of  great  accuracy  can 
be  obtained  with  this  bridge  used  in  conjunction  with  a  sen- 
sitive reflecting  Darsonval  galvanometer.  Intercomparisons 
between  these  standards  will  be  made  from  time  to  time  and 
records  kept  of  their  vai'iations. 

MEASUREMENT  OF  CURRENT. 

For  the  measui-ement  of  current  a  set  of  Lord  Kelvin's 
balances  has  been  provided,  covering  the  following  range.s  : 

0  to    1  ampere, 

1  to  ,.  r> 

5  to    25  " 

25  to   125 

1  Watt  balance,  100  iunperes  antl  200  volts. 

These  instruments  are  founded  on  the  mutual  forces,  dis- 
covered by  Ampere,  between  movable  and  fixed  portions  of  an 
electric  circuit.  The  shape  chosen  for  the  mutually  influenciiU4' 
portions  is  circular  and  are  called  by  Lord  Kelvin  "  Ampere 
Rings."  In  each  of  the  instruments  each  movable  ring  is 
actuated  by  two  fi.ved  rings,  all  three  appraximately  horizontal. 
There  are  two  such  groups  of  three  rings — two  movable  rings 
attached  to  the  two  ends  of  a  horizontal  balance  anii  pulled, 
one  up  and  the  other  down  by  a  pair  of  fixed  rings  in  its 
neighborhood.  The  current  is  in  opposite  directions  in  the 
movable  rings  to  practically  aimul  disturbance  due  to  horiz- 
ontal components  of  terrestrial  or  locivl  magnetic  forces.  It  is 
foi-tunate  that  these  magnetic  distui-bances  have  been  thus 
annulled  for  reasons  that  will  be  alluded  to  presently.  In  all 
of  the  balances  the  current  goes  in  opi)osite  directions  through 
the  two  fixed  rings,  so  that  the  movable  ring  is  attracted  hy 
one  of  the  fixed  rings  and  repelled  by  the  other.  The  Ixvlances 
were  constructed  specially  for  the  department  and  are  a  motli- 
fication  of  the  ordinary  typo.  They  are  intended  as  ultimate 
standards,  great  accuracy  and  permanency  being  guanintcevl. 
The  scale  and  sliding  weights  are  Udien  away  and  the  beam  is 
made  specially  strong  and  has  a  pointer  at  each  end.  A  scale 
pan  is  hung  at  each  end  of  the  beiun,  and  the  distance  front 
coil  to  coil  is  greater  than  in  the  ordinai-y  balance.  The 
method  of  making  an  observation  is  by  placing  a  weight  of 
fixed  amount  on  the  left-hand  scale  pan,  and  the  beam  is 
balanced  with  no  current  through  the  coils  :  the  weight  is 
then  lifted  to  the  right-hand  scale  pan  and  the  (Mirrent  turned 
on.  The  amount  of  current  passing  is  adjusted  till  the  beam 
again  balances  when  the  current  will  be  according  (o  (lit- value 
of  the  weight  used.  Tests  having  an  accuracy  of  1-20  of  one 
per  cent,  can  be  quickly  made  aufl  with  n\ore  caref\d  mani- 
pulation, a  mtich  highei-  degree  of  accuracy  can  be  attained. 

For  purposes  of  graduation  or  standardization,  the  silver 
voltameter  is  used.     It  is  one  of  the  most  accurate  methods 


for  calibrating  cm'rent  measuring  instruments.  It  depends 
on  the  well-known  principle  that  when  a  cuiTCJit  of  electricity 
flows  through  an  electrolyte,  the  amount  of  decomposition 
resulting  in  a  given  time  is  directly  proportional  to  the  total 
quantity  of  electricity  which  has  passed  in  that  time.  For 
any  substance  1  coulomb  will  always  decom|X)6e  or  liijerate  at 
the  cathode  the  same  fixed  weight  of  the  substance  and  is 
defined  as  its  electro-chemical  equivalent.  The  latest  experi- 
ments agree  in  giving  0.001118  as  the  electro-chemical  equi- 
valent of  silver.  The  specification  for  the  electrolyte  is  given 
in  schedule  B.  A  more  convenient,  if  not  quite  as  accurate  a 
method  is  the  copper  cell.  The  experimenter  should  be  careful 
to  procm-e  pure  copper  sulphate  and  plates  and  the  use  of  a 
chemical  balance.  A  small  quantity  of  sulphunc  acid  will 
improve  the  electrolyte.  The  electro-chemical  equivalent  of 
copper  is  0.00237,  or  1.177  grammes  of  copi^er  are  deix)sited 
per  ampere-hom-,  approximately. 

Another  method  for  the  measurement  of  current  and  the 
standardization  of  instruments  is  the  fall  of  potential  or  poten- 
tiometer method.  The  depai-tment  is  now  installing  one  of 
Crompton's  laboratory  instruments  of  this  type,  made  expressly 
to  order  and  suitable  for  reproducing  and  comiJaring  standards 
with  the  highest  possible  degree  of  accuracy.  Standard  resis- 
tances of  the  following  capacity  are  furnished  with  the  instru- 
ment for  current  measurement  :  — 

Resistance  in  ohms.                     Maximum  current  in  amperes. 
1  1.5 

.1  .'.'.'.'.V  A5. 

.01   150. 

.005   300. 

These  resistances  consist  of  a  sheet  or  strip  of  metal,  or  a 
coil  of  wire,  each  provided  with  4  terminals,  2  for  connection 
to  the  circuit  and  2  for  connection  to  the  {wtentiaJ  leads.  The 
resistances  are  made  of  manganin  and  owing  to  the  exceed- 
ing low  temperature  co-efficient  of  the  alloy,  no  temperature 
correction  is  necessary  except  for  inaccuracies;  excoeilinij  1  jiart  in 
1,000  when  a  cni-\e  giving  the  temperature  \-aUie  of  the  whole 
range  of  current  that  the  instrument  is  c:i|iable  of  cirrving  is 
supplied.  The  current  to  be  mcasuml  is  [xo-sscd  through  one 
of  these  standard  resistances  and  the  fall  of  jxit^ntial  noted.  If 
the  resistance  standards  are  proix^rly  pro|>ort.ion<>d  to  the 
instrument,  the  reading  in  amperes  will  lie  direct.  Thus  a 
standard  carrying  1 .50<1  amijcres  siiould  cause  a  fall  of  1 .0 
volts,  each  section  of  the  instrument  being  equi\-alcnt  to  1-10 
of  a  volt  will  therefore  correspond  to  100  ani|>eres.  The 
accuracy  of  the  apjmratus  for  current  measurement,  as  will  lie 
observed,  is  largely  dependent  on  the  accuracy  with  which  tlio 
standard  resistanc-cs  are  construoteil. 

Another  method  for  the  measurement  of  current  by  the  fall 
of  potential  is  that  known  as  the  "  N'ienna  Method.'"  A  set 
of  instruments  comprising  a  Wpj^ton  mi  Hi- voltmeter  an<l  shunt 
box  have  been  procured  and  fonus  ohe  of  the  most  flexible, 
and  at  the  same  time,  accurate  means  of  oun-ent  mia^urenient. 
Tn  this  as  in  the  preceding  method,  if  the  roi  i>tanccs  are  pro- 
portional to  the  voltmeter,  the  reailini;  in  am|>eres  will  l>c 
direct.  The  resistances  in  the  shunt  box  are  made  of  man- 
ganin alloy  with  practically  no  temiierature  vanati(->ji  and  are 
correct  to  1-5  of  1  per  cent.  The  combination  give.*  three  full 
scale  readings  as  follows  :  — From  0  to  1.5  aiu|x»res— from  0  t<-> 
15  amperes  and  from  0  to  150  amiiercs.  Test-s  can  lie  made 
with  great  i-apidity  and  readings  on  each  scale  fronj  a  small 
fraction  of  ;ui  anqx-rc  up  to  the  mavimum  can  Iv  had  in  t\ie 
space  of  two  or  three  minuter. 

MEASUREMFNT  OF  KLF.CTUO-MOTIVK  FORCE. 

PRIMAliY  STANDARDS  :— Two  standa.-d  Clark  cells; 
three  Hibbaid  1-volt  cells  and  a  set  of  six  sjKvial  standard 
multicellulai-  electrostatic  voltmeters  by  Ixird  Kelvin.  The 
latter  covers  a  range  of  from  20  to  3,200  volts  and  was 
specially  constructed  for  the  dopaitment  as  ultimate  standard-^ 
of  E.M'F.,  great  accuracy  and  |>ermancncy  lacing  guaranfeoil 
During  the  two  yeai-s  since  the  instrument's  wei-e  first  instalUxl. 
the  variation  in  the  calibrating  curves  has  lx>en  less  than  1 
part  in  10,000.  These  instruments  have  the  groat  ad\-antAgr 
of  being  eqtmlly  accurate  on  dirwt  or  alternatini:  circuits. 
Being  electro-static,  they  use  no  cmrent  and  are  unaffected  by 
local  magnetic  conditions.  They  can  be  kept  continuously  in 
circuit  and  require  no  temperature  corivct.ion. 

The  instrmnents  are  calibrated  by  comparison  with  the 
difference  of  potential  between  the  terminals  of  a  known 
resistance  through  which  the  current  is  being  meatsumi  by 
means  of  a  Kelvin  standarii  ccnti  ampere  balance  or  by  the 
potentiometer  method. 

Intercomparisons  with  the  standai-d  E.M.F.  cells  will  W 
periodically  made  and  all  variations  r»x!Oi-ded.      The  s|iwifira 
tion  for  the  standard  Clarke  cell  will  be  found  in  schedule  C 

TllE  rOTENTlMOTl^R.— This  extvllent  piece  of  lal>oratorv 
apparatus  .md  its  adjuncts,  though  equally  applicable  to  the 
mrtisurement  of  ciurent  and  resistance  moit?  pnn>erly  comes 
under  the  head  of  E.M,F.  standards  for  ti-entment.  The  fall 
of  potential  method  of  making  meastirements  originated  with 
Poeeendorf,  but  the  credit  for  developing  the  system  fi>->ni  a 
cruX  workshoii  method  tip  to  what  max  fairly  1m>  desorilxs^ 
a  scientific  instrument  of  no  moAn  cilibre,  mainly  Ivlansrs  to 
Mr  R.  E,  Crompton,  of  London.  Mon«uivment.<  fnvu  the 
lowest  to  the  hisrhest  value  may  be  taken  by  dim-t  .v>nn\-»i-i-.>„ 
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with  the  legal  standard,  to  well  within  1-10  of  1  per  cent, 
under  ordinary  circumstances,  whilst,  by  special  care,  a  far 
higher  degree  of  accuracy  may  be  attained.  The  form  of 
instrument  now  being  furnished  the  department  by  the  Messrs. 
Crompton,  may  be  said  to  consist  of  15  sections  of  wire  con- 
nected in  series,  14  of  which  are  in  the  form  of  coils  within 
the  instrument,  the  15th  being  stretched  along  a  scale  suitably 
divided  ;  they  are  accurately  adjusted  with  each  other,  so  thai, 
with  a  fixed  E.M.F.  of  1..5  volts  over  the  whole  each  section 
has  a  fall  of  1-10  of  a  volt,  the  scale  beneath  the  slide  wire 
having  1,0D0  divisions  each,  corresponding  therefore,  to 
I-IOOOO  of  a  volt.  The  unknown  quantity  to  be  mesisured  is 
placed  in  series  with  a  galvanometer  attached  to  the  movable 
contacts  on  the  slide  wire  and  is  so  connected  up  that  its 
E.M.F.  opposes  that  of  the  main  circuit  of  the  instrument. 
No  deflection  of  the  galvanometer  takes  place  when  the  point 
of  balance  between  the  opposing  E.M.F.'s  is  obtained.  The  value 
of  the  comparison  is  then  read  from  the  scale.  The  instrument 
is  calibrated  by  substituting  for  X  a  known  value  or  stan- 
dai-d— in  this  case  a  standard  Clarke's  cell — its  temperature 
noted,  and  the  contacts  on  the  slide  wire  placed  upon  the 
figm-es  corresponding  with  the  value  of  the  cell  whicli  would  be 
1.434  or  14  and  34.  Resistance  is  added  in  the  main  circuit 
until  there  is  no  deflection  on  the  galvononieter  due  to  the  fact 
of  the  E.M.F.'s  in  the  main  and  galvanometer  circuits  being 
equal  ;  the  instrument  is  thus  standardized  from  what  after- 
wards becomes  the  X  circuit  and  is  then  ready  for  obtaining 
the  value  of  unknown  E.M.F.'s.  Multiples  and  submulti- 
jiles  of  the  olun  are-  used  to  vary  the  range  of  the  instrument. 
They  are  so  proportioned  that  their  maximum  carrying  capa- 
city is  some  definite  value  proportional  to  that  of  the  instru- 
ment (  1 .5  volts  )  and  it  is  entirely  upon  them  that  the  range 
of  the  apparatus  depends.  (liven  proper  standard  resistances, 
the  range  of  the  instrument  is  practically  illimitable. 

Weston  standard  voltmeters  are  used  as  secondary  stan- 
dards of  E.M.F.,  both  for  direct  and  alternating  current. 

One  of  these,  for  alternating  current  work  was  specially 
made  for  our  laboratoiy  and  has  its  coils  and  working  parts 
immersed  in  oil,  thus  making  it  absolutely  "  dead  beat  "  in  its 
operation.  It  is  supplied  with  a  differential  scale  giving  read- 
ings to  1-5  volt.  These  voltmeters  are  furnished  with  multi- 
pliers giving  ranges  from  0  to  1,500  volts,  and  accurate  to 
within  1-10  of  1  per  cent. 

MEASUREMENT  OF  ELECTRICAL  ENERGY. 

ONE  STANDARD  KELVIN  WATT  BALANCE.-This 
balance  is  intended  to  measure  the  true  energy  developed  in  an 
inductive  alteiTiatiiig  current  circuit.  It  is  similar  in  form  to 
the  Ampere  Balances,  but  the  movable  coils  are  wound  with 
fine  wire.  These  coils  are  of  low  resistance  and  are  joined  xip 
in  series  with  a  large  non-inductive  resistance  in  a  potential 
circuit  across  the  mains,  while  the  fixed  coils  carry  the  whole 
current  to  be  measured.  Three  sets  of  weights  are  supplied 
with  the  instruments,  weighing  respectively  1.7564  giTns.. 
4.3910  grms.  and  17.5640  grins.  The  constant  for  each  set  of 
weights  with  1,000  ohms  in  the  fine  wire  circuit  is  2  watts, 
5  watts  and  20  watts  per  division  of  the  scale.  The  constants 
vary  directly  as  the  resistance  in  the  fine  wire  circuit.  This 
instrument  has  proven  to  be  an  excellent  standard  having  been 
in  constant  use  for  four  years  with  absolutely  no  change  in  its 
accuracy. 

Secondary  Watt  Standards  in  use  by  the  de|)aitmental 
officers  are  those  of  the  Weston  and  Hoyt  types. 

ACCESSORIES. 

As  acces.sories  to  these  standards,  it  may  lie  stated  that  two 
alternators  are  being  installed  and  these  will  l)e  operated  from 
storage  batteries  thus  ensuring  a  constant  E.M.F.  One  of 
these  is  a  3-phasc,  60-cycle  machine  and  the  other  a  single 
phase,  130  cycle  machine.  Both  are  nominally  104-volt  altern- 
ators but  arc  capaljle  of  wide  ranges  of  variation,  both  in 
respect  of  voltage  and  frequency.  Dii-ect  cun'ent  measurement 
is  made  from  the  storage  battery. 

As  a  source  of  K.M.F.  I  have  prepared  300  .secondary  cells 
giving  a  range  of  fi-om  2  to  650  volts.  Very  satisfactory  com- 
jmrisons  can  be  made  with  the  absolutely  steady  pressure  from 
these  cells. 

PIIOTOMETERIC  MEASUREMENT  OF  IJCxHT. 

Tim  BUNSEN  PHOTOMETRR  is  used  throughout  tlic 
Dominion  by  the  officers  of  the  department.  This  piece  of 
a|)|)aratus  is  so  well  known  that  a  lengthy  explanation  of  it 
i)cfore  this  Association  would  be  quite;  unnecessary.  It  is 
known  as  the  grca.se  spot  method  and  consists  mainly  of  a 
wooden  movable  frame  over  which  a  i)iece  of  white  jiapcr  is 
fixed  with  a  grease  spot  in  the  centre.  The  two  sources  of 
light  to  be  compared  shines  on  either  side  of  the  (lisc  and  the 
practical  value  of  the  light  to  be  mcasui-ed  is  determined  by 
the  total  brightness  which  that  ligiit  is  capable  of  producing 
on  the  disc  when  oomiiarod  with  the  total  brightness  which  the 
unit  canflle  is  capable  of  prorluring  on  the  same  surface.  In 
order  thnt  both  sides  of  the  disc  mjiy  be  road  simultaneon.sly.  a 
system  of  mirrors,  introduced  by  liudnrff,  is  used.  The  slid- 
ing (larriagr-  containing  this  nrrangement  of  disc  and  mirrors  is 
moved  alontr  the  Bcale  unlil  it  roiirlies  a  point  whore  the  Npot 
entirelv    dipnppenrp.      The    rnndle-power  of  the  light  being 

nif'P«'!'r''r1  |f»  then  obtnined  b,y  dividing  the  equaro  of  the  dic- 


tauce  of  the  souice  of  light  from  the  screen  by  the  square  of 
the  distance  of  the  standaid  candle  from  the  sci'een.  Notwith- 
standing the  fact  that  the  sperm  candle  is  not  a  first-class 
standard,  faiiiy  accurate  work  can  be  done  with  it.  The 
incandescent  lamp  is  now  more  or  less  used  as  a  secondary 
stanelard  for  the  practical  measurement  of  light,  but  the 
system  is  dependent  on  too  many  conditions  being  fulfilled  to 
be  accepted  with  any  degree  of  conl'idenoe.  Sir  William 
i'reece,  among  a  number  of  others,  considered  that  an  incan- 
descent lamp  of  a  given  type,  coming  from  the  same  maker, 
present  only  insignificant  differences  among  themselves  with 
respect  to  luminous  intensity  and  efficiency,  and  he  was  of 
opinion  that  a  very  convenient  standard  of  this  kind  suffi- 
ciently exact  for  most  purposes  might  be  obtained.  The  sub- 
ject of  photometery  and  light  standards  is,  however,  a  very 
large  one  and  had  better  be  reserved  for  treatment  on  some 
future  occasion. 

In  conclusion,  1  would  like  to  say  just  a  word  or  two  with 
reference  to  the  accommodation  afforded  by  the  department  as 
a  standardizing  laboratory.  The  room  at  present  occupied  in 
the  Inland  Revenue  Department  is  altogether  unsuited  for  the 
purpose.  The  flooring  above  and  below  is  laid  on  iron  joists, 
and  these  are  supported  by  massive  iron  girders  and  columns. 
If  the  magnetic  conditions  surrounding  these  masses  of  iron 
were  constant  and  unchanging,  the  eiTors  due  to  their  presence 
might,  in  a  large  measure,  be  compensated  for  ;  but  unfortun- 
ately, live  wires  run  over  and  along  these  girdei-s,  and  the  gen- 
erating units  are  operated  in  their  midst,  rendering  at  once  a 
condition  of  affairs  anything  but  harmonious  in  so  far  as  the 
use  of  delicate  and  sensitive  instruments  are  concerned.  For- 
tunately the  Kelvin  standards  for  current  and  E.M.F.  are  not 
affected  by  local  iiiatinetic  conditions,  but  the  sensitive  galvan- 
ometers ore  very  seriously  affected  and  accurate  work  with  such 
instruments  is  almost,  if  not  quite  an  imiwssibility.  It  is 
hoijod  that  the  Government  will,  in  the  near  future,  provide 
more  suitable  accommodation  for  the  work. 


SCHEDULE  A. 

THK   ELECTRICAL   I  NITS  ACT. 

1-  This  Act  may  be  cited  as  The  Electrical  Units  Act. 

2.  The  units  of  electrical  measure  for  Canada  shall  be  the 
following  : — 

(a.)  As  a  unit  of  resistance,  the  ohm,  which  is  based  upon 
the  ohm  equal,  to  10  '  units  of  resistance  of  the  centimetre- 
graname-secoi>d  system  of  electro-magnetic  units,  and  is  re- 
presented by  the  resistance  offered  to  an  unvaryino-  elec- 
tric current  by  a  column  of  mercury,  at  the  temperat'ure  of 
meltmg  ice  14-4521  grammes  in  mass,  of  a  constant  cross-sec- 
tional area  and  of  the  length  of  106-3  centimetres. 

(b.\  As  a  unit  of  current,  the  ampere,  which  is  ono-tenth 
of  the  unit  of  current  of  the  centimetre-grammc-second 
system  of  electro-magnetic  units,  and  is  represented  suffi- 
ciently well  for  practical  use  by  the  unvarying  current 
which,  when  passed  through  a  solution  of  nitrate  of  silver  in 
water,  and  in  accordance  with  the  specification  contained  in 
schedule  one  to  this  Act,  deposits  silver  at  the  rateof  0-001118 
of  a  gramme  per  second. 

(c.)  As  a  unit  of  electro-motive  force,  the  volt,  which  is, 
the  electro-motive  force  that,  steadily  applied  to  a  conductor 
whose  resistance  is  one  ohm,  will  produce  a  current  of 
one  ampere,  and  which  is  represented  sufficiently  well  for 
practical  use  by  Hi?  of  the  electro-motive  force  between  the 
poles  or  electrodes  of  the  voltaic  cell  known  as  Clark's  cell  at 
a  temperature  of  15°  centigrade  and  prepared  iu  accordance 
with  the  specification  contained  in  schedule  two  to  this  Act 

{'/.)  As  a  unit  of  quantity,  the  coulomb,  which  is  the- 
quantity  of  electricity  transferred  by  a  current  of  one  ampere 
m  one  second. 

[e.)  As  a  unit  of  capacity,  the  farad,  which  is  the  capacity 
of  a  condenser  charged  to  a  potential  of  one  volt  by  ono 
ooulomb. 


nni/^L^'  ^""'^^  ^^"^  ^f'ich  io  equal  to  10' 

units  of  work  in  the  centimctrc-gramme-seeond  KvXm  \ 
represented  sufficiently  well  fo/ praSl^  e  £  llo  ^neiv' 
expended  m  one  second  by  one  ampere  in  one  ohm 

(g.)  As  a  unit  of  power,  the  watt,  which  is  eaual  to  Irt' 

that  cw:ui:i:^zz^''\^:i:^'^"'}'''^  ^^^^  '"^"^^^'^ '° 

the  rate  of  one  amjK^riVT  ini 

The  unita  of  electrical  measure  di^soribed  in  ft. 
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SCHEDULE  B. 

SPECIFICATIONS   FOR   THE  SILVER  VOLTAMETER. 

In  the  following  specification,  the  terra  silver  voltameter 
means  the  arrangement  of  apparatus  hy  means  of  which  an 
electric  current  is  passed  through  a  solution  of  nitrate  of  silver 
in  water.  The  silver  voltameter  measures  the  total  electrical 
quantity  which  has  passed  during  the  time  of  the  experiment ; 
and  by  noting  this^time,  the  time-average  of  the  current,  or,  if 
the  current  has  been  kept  constant,  the  current  itself,  can  be 
deduced. 

In  employing  the  silver  voltameter  to  measure  currents  of 
about  one  ampere,  the  following  arrangements  should  be 
adopted.  The  cathode  .on  which  the  silver  is  to  be  deposited 
should  take  the  form  of  a  platinum  bowl  not  less  than  10  cen- 
timetres in  diameter  and  from  4  to  6  centimetres  in  depth. 
The  anode  should  be  a  plate  of  pure  silver  30  square  centi- 
meters in  area  and  2  or  8  millemetres  in  thickness.  This  is 
supported  horizontally  in  the  liquid  near  the  top  of  the  solution 
by  a  platinum  wire  passed  through  holes  in  the  plate  at  oppo- 
site corners.  To  prevent  the  disintegrated  silver  which  is 
formed  on  the  anode  from  falling  on  to  the  cathode,  the 
anode  should  be  wrapped  round  with  pure  fitlter  paper,  secured 
at  the  back  with  sealing  wax. 

The  liquid  should  consist  of  a  neutral  solution  of  pure  silver 
nitrate,  containing  about  16  parts  by  \veight  of  the  nitrate  to 
85  parts  of  water. 

The  resistance  of  the  voltameter  changes  somewhat  as  the 
current  passes.  To  prevent  these  changes  having  too  great  an 
effect  on  the  current,  some  resistance  besides  that  of  the  volta- 
meter should  be  inserted  in  the  circuit.  The  total  metallic 
resistance  of  the  circuit  should  not  be  less  than  10  ohms, 

SCHEDULE  C. 

SPECIFICATION    FOR  THE  STANDARD  CKARKE  CELL. 

The  cell  con.sists  of  zinc  and  mercury  in  a  saturated  solution 
of  zinc  sulphate  and  mercurous  sulphate  in  water,  prepared 
with  mercurous  sulphate  in  excess,  and  is  conveniently  con- 
tained in  a  cylindrical  glass  vessel. 

The  mercury. — To  secure  purity  it  should  be  first  treated 
with  acid  in  the  usual  manner,  and  subsequently  distilled  in 
vacuo. 

The  zinc. — ^Take  a  portion  of  a  rod  of  pure  rc-distilled 
einc,  solder  *o  one  end  a  piece  of  copper  wire,  clean  the  whole 
with  glass  paper,  carefully  removing  any  loose  pieces  of  the 
zinc.  Just  before  making  up  the  cell,  dip  the  zinc  into  dilute 
sulphuric  acid,  wash  with  distilled  water,  and  dry  with  a  clean 
cloth  or  filter  paper. 

The  zinc  sulphate  solution. — Prepare  a  saturated  solu- 
tion of  pure  ("pure  re-crystallized")  zinc  sulphate  by  mixing 
in  a  flask  distilled  water  with  nearly  twice  its  weight  of  crys- 
tals of  pure  zinc  sulphate,  and  adding  zinc  oxide  in  the  pro- 
jwrtion  of  about  2  per  cent  by  weight  of  the  zinc  sulphate 
crystals  to  neutralise  any  free  acid.  The  crystals  should  be 
dissolved  with  the  aid  of  gentle  heat,  but  the  temperature  to 
which  the  solution  is  raised  should  not  exceed  30"  C.  Mer- 
curous sulphate  treated  as  hereinafter  described,  should  be 
added  in  the  proportion  of  about  12  per  cent  by  weight  of  the 
zinc  sulphate  crystals,  and  the  solution  filtered,  while  still 
warm,  into  a  stock  bottle.    Crystals  should  form  as  it  cools. 

The  mercurous  sulphate. — Take  metcurous  sulphate,  pur- 
chased as  pure,  and  wash  it  thoroughly  with  cold  distilled 
water  by  agitation  in  a  bottle  ;  drain  ofl'the  water,  and  rc{>eat 
the  process  at  least  twice.  After  the  last  washing,  drain  off 
as  much  of  the  water  as  possible. 

Mix  the  washed  mercurous  sulphate  with  the  zinc  sulphate 
solution,  adding  sufficient  crystals  of  zinc  sulphate  from  the 
stock  bottle  to  ensure  saturation,  and  a  small  quantity  of  pure 
mercury.  Shake  these  up  well  together  to  form  a  piiste  of  the 
consistence  of  cream.  Heat  the  paste,  but  not  above  a  temper- 
ature of  30°  C.  Keep  the  paste  for  an  hour  at  this  temper- 
ature, agitating  it  from  time  to  time  ;  then  allow  it  to  cool, 
continuing  to  shake  it  occasionally  while  cooling.  Crystals  of 
zinc  sulphate  should  then  be  distinctly  visible,  and  should  be 
distributed  throughout  the  mass.  If  this  is  not  the  case,  add 
more  crystals  from  the  stock  bottle,  and  repeat  the  whole 
process.  This  method  ensures  the  formation  of  a  saturated 
solution  of  zinc  and  mercurous  sulphates  in  water. 

Contact  is  made  with  the  mercury  by  means  of  a  platinum 
wire  about  No.  22  gauge.  This  is  protected  from  cont^ict  with 
the  other  materials  of  the  cell  by  being  sealed  in  a  glass 
tube.  The  ends  of  the  wire  project  from  the  ends  of  the  tube ; 
one  end  forms  the  terminal  ;  the  other  end  and  a  portion  of 
the  glass  tube  dip  into  the  mercury 


Balancing  a  3-wire  Alternating;  Secondary  System. 

Bv  L.  1)i:nis,  Ori-UKC  Cir\. 

This  paper  has  the  misfortune  of  having  been  prepared 
under  rather  short  notice;  its  subject  had  to  be  chosen  so 
as  to  be  easily  developed,  to  make  the  paper  as  short  as 
possible,  In  fact  the  main  oblect  of  this  paper  is  to  open 
a  discussion  on  the  relative  merits  of  the  different  alter- 
nating current  secondary  systems. 

During  the  past  seven  or  eight  years  great  achievements 


have  been  wrought  in  long  distance,  high  tension  trans- 
mission, and  probably  the  efforts  which  these  have  re- 
quired may  account  for  the  little  attention  given  towards 
improvements  in  secondary  systems. 

Poor  distributing  regulation  is  a  very  common  and 
even  accepted  occurrence  amongst  central  stations;  and 
this,  if  not  properly  checked,  may  very  likely  be  the  cause 
of  a  retardation  in  the  electrical  progress. 

In  this  paper  it  is  intended  to  give  a  short  description 
of  the  method  employed  by  the  Jacques  Cartier  Water 
Power  Company,  of  Quebec,  for  keeping  a  three-wire  sec- 
ondary network  in  proper  balance.  Before  entering  into 
the  subject  of  secondary  distribution  proper,  kindly  allow 
a  short  description  of  the  whole  distributing  system. 

As  in  most  distribution  of  any  size,  the  city  i";  divided 
mto  several  districts,  fed  by  separate  single  phase  pri- 
mary feeders  (the  power  distribution  being  quite  separate 
from  the  lighting). 

In  each  of  these  districts  is  a  main  bank  of  transform- 
ers connected  to  feed  a  three-wire  distribution  (108  volts 
on  each  side).  These  transformers  are  separated  from 
one  another  by  properly  fused  junction  boxes  in  the  two 
outside  secondary  wires  and  set  midway  (electrically)  be- 
tween transformers.  The  primary  feeders  are  regulated 
by  means  of  Stillwell  regulators  from  direct  pressure  read- 
ings taken  at  different  points  of  each  of  the  banks  and  car- 
ried back  to  the  station  by  pressure  or  pilot  wires,  which 
are  strung  in  the  form  of  a  cable  and  which  show  the 
pressure  across  the  two  outside  wires  on  a  200-volt  volt- 
meter, which  takes  a  current  of  only  .006  of  an  ampere. 
The  neutral  wire  is  also  carried  back  to  the  station  in  the 
same  cables  and  arranged  on  a  switch  so  that  the  readings 
on  each  side  of  the  three-wire  system  may  also  be  ob- 
tained on  a  standard  voltmeter.  The  outlying  districts 
are  fed  from  independent  transformers,  with  which  we  are 
not  concerned  in  this  paper. 

Coming  now  to  the  subject  proper  and  considering  an 
individual  consumer — it  is  essential  to  know  three  facts 
about  him  before  any  attempt  is  made  at  keeping  records: 

1.  What  side  of  the  secondary  circuit  the  connection 
is  made  on. 

2.  What  transformer  in  the  bank  the  connection  is  made 
on. 

What  his  approximate  maximum  demand  will  be. 

Knowing  these  for  each  consumer,  it  is  quite  simple 
to  arrive  at  the  maximum  demand  on  each  side  of  every 
transformer,  and  a  record  thereof  may  he  kept. 

The  method  employed  by  the  above-named  Company 
to  ascertain  these  three  facts  is  as  follows:  For  each  con- 
sumer to  be  connected,  a  form  is  filled  out  giving  the 
name  and  address  of  consumer:  from  his  address  the 
transformer  he  will  be  fed  from  is  determined  and  put 
down,  and  by  referring  to  records  for  this  transformer,  the 
best  side  to  put  consumer  on  is  also  determined  and  put 
down.  The  slip  thus  filled  out  is  handed  to  the  foreman 
of  a  service  connection  gang,  who  has  to  go  bv  it  in  run- 
ning tlie  service  wires,  and  returns  it  to  the  office  as  soon 
as  he  is  tlirough.  If.  however,  for  some  reason  or  an- 
other, he  finds  it  impossible  to  follow  the  slip  to  the  letter, 
he  is  instructed  to  make  whatever  alterations  arc  neces- 
sary, so  that  when  the  slip  is  handed  back  it  shows  the 
actual  manner  in  which  the  consumer  has  been  connected. 

Now.  going  into  further  details  about  the  three  points 
above  enumerated.  little  need  be  said  about  the  1st.  except 
describing  the  manner  in  which  one  side  of  the  secondary 
system  is  distinguished  from  the  other. 

The  tlircc  wires  are  strung  on  a  four-pin  cross-arm, 
using  tlirce  consecutive  pins,  the  same  relative  position 
being  maintained  all  along  the  bank.  This  construction 
will  give  vou  at  each  pole  the  same  two  wires  (one  ont- 
side  and  the  neutral)  separated  by  the  pole  and  the  other 
two  (the  other  outside  and  the  neutral),  with  nothine 
between.  These  two  sides  may  be  designated  as  "  a " 
and  "  b.''  or  "  i  "  and  "  2."  or  any  other  convenient  sym- 
bols respectively. 

It  is  evident  that  great  care  must  be  taken  in  running 
three  wire  taps  from  a  main  line  not  to  h.ivc  circuit  "a" 
of  your  tap  conected  on  circuit  "  b "  <  f  the  bne  .ind 
circuit  "  b "  of  tap  on  "  a "  of  line,  as  this  is  certain 
to  give  rise  to  very  serious  errors. 

To  determine  the  second  point,  maps  of  the  d  flFercnt 
districts  of  the  city  arc  maintained  and  kept  up-to-date, 
as  far  as  changes  on  the  lines  are  concerned.  These  maps 
show  the  secondary  line  and  taps,  and  the  exact  position 
of  transformers  and  junction  boxes.  Knowing  a  consum- 
er's address,  his  exact  location  is  ascertained  with  the 
help  of  a  city  directory  and  the  transformer  feeding  the 
nearest  mains  determined.  The  transformers  arc  dis- 
tinguished from  one  another  by  numbers  painted  on  them 
after  they  are  tested.  The  transformers  are  numbered 
in  the  order  thcv  come  through,  irrespective  of  size  or  the 
bank  in  which  they  are  to  be  inserted. 

The  only  difficulty  to  be  encountered  in  connection  with 
this  second  point,  happens  when  a  new  transformer  is  set 
up  to  reinforce  the  bank,  WTien  it  is  found  from  the 
records  that  a  transformer  in  the  bank  is  heinR  over- 
loaded, which  re.nlly  only  mean's  that  the  dcmtnd  t>er  unit 
length  Is  becoming  greater  in  that  part  of  the  b»nk,  it  be^ 
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comes  necessary  to  have  the  transformers  at  that  point  nearer 
one  another,  which  means  that  another  transformer  has  to  be 
inserted,  and  possibly  the  existing  ones  moved.  To  get  at 
the  best  position  for  this  new  transformer,  what  may  be 
termed  "  trial  records "  are  made  out  from  the  original 
connection  slips  belonging  to  the  transformer  or  trans- 
formers to  be  relieved,  by  placing  the  new  transformer 
and  its  junction  boxes  in  difTerent  imaginary  positions  on 
the  map,  choosing  the  position  which  gives  the  best  re- 
sults on  these  "  trial  records."  These  "  trial  records," 
although  very  nearly  correct,  cannot  be  relied  upon  as 
absolutely  accurate,  and  an  inspection  of  the  line  has  to 
be  made  after  all  changes  are  completed  to  determine  ex- 
actly what  customers  have  been  changed  from  one  trans- 
former to  the  other,  and  of  course  records  changed  ac- 
cordingly. 

The  third  and  possibly  most  important  point  may  at 
first  sight  seem  very  hard  to  determine  with  any  degree  of 
accuracy,  but  if  proper  judgment  be  used  in  establishing 
certain  factors  for  different  classes  of  consumers  dealt 
with,  maximum  demand  may  easily  be  determined. 

The  factors  used  by  the  Jacques  Cartier  Water  Power 
Company  are  governed  mainly  by  the  rate  under  which  a 
consumer  contracts,  but  in  some  cases  also  by  the  class 
of  consumer  to  be  served.  For  ordinary  meter  consum- 
ers (residences  and  stores  of  moderate  size),  40  per  cent 
of  the  total  installation  is  taken  as  a  maximum  demand; 
lor  the  larger  stores  and  manufacturers  individual  factors 
are  assigned,  which  generally  vary  from  75  per  cent,  to 
go  per  cent,  of  total  installation.  For  consumers  on  the 
Hat  rate,  go  per  cent,  of  total  capacity  contracted  for  is 
taken.  Consumers  on  limited  capacity  system  are  the 
most  easily  dealt  with,  as  naturally  the  maximum  demand 
contracted  for  must  be  taken  as  their  maximum  demand 
without  introducing  any  factor  whatsoever. 

A  few  figures  may  be  of  interest  to  show  a  comparison 
between  the  actual  maximum  demand  as  read  on  distribut- 
ing switchboard  meters  and  the  total  maximum  demand 
as  estimated  in  the  manner  described  above  for  the  cor- 
responding circuit. 

Max.  Dem.  in  lamps 
from  switchboard 
meters. 
1,840 
3,200 
1,320 


Per  cent,  of  actual 
on  estimated. 
83 
7S.0 
75-5 

and  "  estimated  " 


Estimated  max. 
demand. 
2,206 
4,272 
1,767 

As  figures  show  that  the  "  actual ' 
bear  approximately  the  same  ratio  to  one  another  in  dif- 
ferent districts,  all  the  more  will  they  do  so  on  difTerent 
transformers  and  on  the  two  sides  of  the  same  trans- 
former, for  the  factors  above  referred  to  will  actually  tend 
to  be  more  alike  in  one  part  of  the  district  than  in  dif- 
ferent districts.  So  that  as  far  as  balancing  is  concerned, 
the  estimated  figures  may  be  relied  upon  with  absolute 
confidence. 

Another  proof  of  at  least  the  approximate  accuracy 
of  figures  arrived  at  by  estimate  may  be  obtained  from 
the  fact  that  in  spite  of  the  very  rapid  growth  of  the  plant 
(over  30,000  lamps  of  16  CP.  having  l)cen  connected  in 
about  one  year),  and  having  been  guided  entirely  by  this 
estimated  maximum  demand  in  all  changes  and  additions 
to  city  distribution,  not  one  case  of  burnt-out  transform- 
er from  overload  has  occurred,  and  only  three  cases  of 
blown  fuses. 

It  is  hoped  that  the  contents  of  this  short  paper  will  go 
towards  removing  some  of  the  objections  to  an  alternat- 
ing three-wire   secondary  system. 


Gsnversion  from  Constant  Alternating  Potential  to 
Constant  Alternating  Current. 

Hv  R.  I?.  Owens,  Montrkal. 

For  purpo.ses  of  economic  station  nperiition  as  well  as 
ccf)noniy  of  copper  in  distribution,  particularly  in  connec- 
tion -with  water  power  developments,  the  use  of  large 
generator  units  of  the  alternating  cnrcnt  type  can  be 
taken  as  standard  practice. 

Assuming  then  an  alternating  current  s.ipplv  at  ton- 
stant  potential,  the  several  principal  mcthod.s  lor  its  con- 
ver.sion  for  powt-r  interior  illumination  iind  .stretrt  light- 
ing may  be  recalled. 

For  power,  both  the  induction  and  synchronous  motor 
under  proper  o])crating  cf)nditions  are  Jiighly  satisfactory. 
For  interior  ligiiting  excepting  of  large  .ircis,  the  use  of 
constant  potential  transformers  and  inc.indrst  cut  lamps 
is  practically  universal. 

For  street  lighting  however  ihe  >■  asc  is  different,  there 
being  Utile  uiiiloi mil y  cillu  r-  as  Ui  .1  ppai  al us  cuiploycd 
or  results  obtained. 

The  following  arc  the  methods  prin.:i|)ally  in  u.se  : 

I.  Induction  or  .synchronous  motors  driving  direct  con- 
stant current  open  or  clo.sed  coil,  dynamos  of  different 
current  capacities  and  open  <r  e.ielosed  direct  current 
arcs,  the  latter  type  growing  in  favor. 


2.  A  coil  of  constant  or  variable  inductance  in  series 
with  a  circuit  of  enclosed  alternating  arj.s,  currenL  Lenig 
supplied  from  constant  potential  mains. 

3.  Constant  alternating  current  transformers,  usually 
of  the  repulsion  coil  type  and  enclosec?  -ilteru.itinf,'  ;.;cs. 

Street  lighting  by  constant  potential  alternating  arcs 
and  by  incandescent  lamps  while  occasionally  resorted  to 
under  special  conditions,  need  not  l;eie  I  Llriik  I'C  consid- 
ered, the  first  because  of  low  ,^ower  factor,  mcoi.\  ( nien^e 
of  central  control  and  low  ratio  of  energy  in  arc  to  energy 
supplied  to  lamp  terminals,  and  '.hs  second  becatise  of 
comparatively  low  candle  power — wavt  cff'cioncy. 

In  any  system  of  arc  lighting  Ircnn  an  alternating  cur- 
rent source  considerations  of  ctfictoncy,  power  factor  and 
constancy  of  current  in  lamp  a^-e  «•£  primary  importance. 

With  regard  to  the  first  method  mentioned,  namely, 
motor  generator  sets  and  direct  current  arcs,  its  chief 
drawback  is  low  efficiency,  little  if  anv  better  than  7.S 
per  cent,  under  favorable  conditions. 

As  against  this,  however,  -iiust  I'e  counted  the  advant- 
age it  affords  in  the  use  of  enclosed  direct  ciirrwit  series 
arcs,  both  photometric  and  power  measurements  showing 
their  superiority  to  the  alternating  type.  '.'  he  line  power 
factor  also  in  general  is  good,  being  Irom  90  to  nearly 
100  per  cent,  at  full  load  depending  on  v/hether  induction 
or  synchronous  motors  are  used. 

The  regulation  of  a  modern  direct  cou.scant  euvrem  arc 
generator  is  likewise  satisfactory. 

In  the  second  method,  if  a  large  inductance  is  used,  the 
power  factor  is  poor  and  the  regulation  good,  and  con- 
versely with  a  small  inductance  the  ])ower  factor  ^s  gv-v.d 
and  the  regulation  poor. 

In  practice  it  is  found  that  a  camp .irativtly  laii-e  in- 
ductance must  be  used  to  take  cue  of  possible  short  cir- 
cuits' on  iJiTie  'which  in  general  means  poor  power  factor. 
The  efficiency  however  is  good  at  fall  1/ad. 

The  third  method,  constant  current  transformers  of  the 
repulsion  coil  type  and  enclosed  alternating  arcs  has  come 


rapidly  into  prominence  in  the  past  two  years,  some 
thirty  thousand  series  arcs  being  operated  in  this  way  at 
the  present  time. 

The  special  features  of  merits  of  this  system  seem  to  be 
high  efficiency,  close  regulation,  small  spacei ccjuired  as 
conipaied  with  motor  gonciator  sets,  and  the  insulation  of 
the  are  circuits  from  the  generator.  The  power  factor  is, 
iiowever,  poor,  about  80  per  cei.t.  .i;ider  i.ivorablc  con- 
rlitions  at  60  cycles  and  70  jier  cent,  at  125  rycles,  and 
decreases  rapidly  with  load. 

For  purposes  of  comparison,  I  have  shown  in  plate  I 
the  results  of  a  test  of  a  small  constant  current  trans- 
former— one  k.w.  1,000  volts,  I  ampere,  of  the  repulsion 
coil  type,  not  that  the  performance  of  so  small  a  i:nit  is 
as  good  as  can  be  obtained  in  larger  si/.es,  but,  as  all 
sizes  possess  certain  characteristics  in  coinm.)n,  the  re- 
sults shown  will  serve  our  present  purpose. 

Curve  I,  plate  I  is  the  regulatian  curve  and  snows  that 
with  proper  adjustment  the  regulation  may  be  perfect 
Curve  2,  i)late  i  is  the  efficiency  curve,  and  shows  that 
while  the  maximum  efficiency  is  not  high  in  this  ])articu- 
lar  size,  nevertheless  a  good  efficiency  is  maintained 
throughout  a  considerable  range.  Curve  3,  plate  I  is  the 
power  factor  of  load,  and  curve  4,  plate  I  is  the  power 
factor  of  the  transformer  and  load.  It  will  be  noted  that 
the  i)owcr  factor  of  the  combination  is  uniformly  lower 
than  the  load  power  factor  which  is  characteristic  of  all 
sizes  within  the  limits  of  commercial  jiractice. 

The  ])articular  object  of  the  present  paper  is  to  empha- 
size anolliei-  nielliiHl  ol  iMiislaiil  p>>liMlial  l  ouslanl  i-iu  rent 
transformation  which,  while  known  for  some  time,  has 
not  ai)parently  received  the  attention  it  deserves. 

I  refer  to  the  combination  of  imiiedence  coils  and  con- 
denser shown  in  plate  2,  due  originally,  I  tliiuk,  to  I.e 
HIanc,    and    treated    mathematically    by    Steinmetz  and 
others. 

From  the  theoretical  consideration  it  can  I.e  shown  that 
when  a  constant  potential  is  applied  to  two  ecpial  mag 
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netic  reactances  in  series  with  a  variable  non-inductive  re- 
ceiver circuit,  the  receiver  circuit  and  one  reactance  be- 
ing shunted  by  a  condenser  whose  capacity  reactance 
numerically  equals  either  magnetic  reactance  the  current 
v  the  receiver  circuits  will  remain  cou.-t.iul  and  1  e  indf 
pendent  of  the  receiver  circuit  resistance. 

To  test  such  an  arrangement  practically,  two  impedence 
coils,  the  dimensions  and  data  of  which  are  sliown  in 
plate  3  were  constructed,  their  reactances  being  variable 
n  3  lie  infcrt,<cn,  cf  strifs  of  rubier  i  ndtr  their  keepers, 
and  connected  in  series  with  a  smaller  coil  (jf  constant 
reactance  and  a  variable  non-inductive  receiver  circtiit,.  A 


On  the  whole  the  results  though  not  as  good  in  .^cnii. 
particulars  as  can  evidentlv  be  obtained  after  a  full  de- 
velopment of  the  system  ore  nevertheless,  1  think,  of  con- 
siderable interest  to  central  station  managers,  as  they 
clearly  point  to  a  method  of  constant  potential — constant- 
current  transformation  possessing  the  characteristics  Oi 
high  efficiency,  unity  power  factor,  close  regulation,  ab- 
sence of  moving  parts  and  requiring  a  comparatively 
small  floor  space. 

It  is  to  be  hoped  that  some  of  our  larger  mikers  will 
devote  further  attention  to  the  method. 


28  M.F.  Condenser  slumted  the  receiver  circuits  and  the  two  im- 
pedence coils.  The  reactance  of  the  two  coils  in  the  receiver 
circuit  was  made  as  nearly  as  possible  equal  to  the  reactance  of 
the  remaining  impedence  coil  and  also  of  the  condenser. 

500  volts  at  55  cycles  was  then  applied  to  the  main  cir- 
cuit and  the  efficiency  and  the  power  I  actor  of  the  com- 
bination noted  as  well  as  the  current  in  the  receiver  cir- 
cuit. 

Plate  2  plainly  shows  the  arrantfcment  of  apparatus  and 
testing  instruments. 

In  plate  3  are  g-iven  the  results. 

/=>LftTEm 


//y7P£DfinC£  CO/L 
yroi/no  nfTM-*^  ri//r/rj 
no     a&i  n/RC. 

As  the  power  factor  ol  the  receiving  circuits  is  varied 
froin  a  small  value  to  something  over  So  per  cent.,  it  will 
be  noted  that  the  power  factor  of  the  main  ciiviiit  re- 
mains throughout  practically  unity. 

The  efficiency  is  nearly  constant  through  a  wide  iaiiv;e 
although  not  high  in  this  particular  case,  due  to  the  de- 
sign of  the  impedence  coils. 

The  regulation  curve  shows  that  the  current  in  the  re- 
ceiving circuit  varied  only  some  six  per  cent,  bet  ween  liaif 
and  full  load,  a  sufficiently  satisfactory  rcvsult.  Perfect 
regulation,  however,  can  be  obtained  with  l  etter  propor- 
tioned apparatus. 


The  Influence  of  ttie  Load  Factor  on  the  Desig^n  and 
Operation  of  a  Lighting  and  Power  System. 

By  J.    K.    l\OE>FKTSON,  .Mi^MKKM.. 

The  load  factor  of  the  station  is  usually  defined  as  the 
ratio  between  the  average  load  carried  by  the  .station  for 
the  twenty-four  hours  and  the  maximum  demand  at  the 
iiour  of  the  peak  load.  It  is  only  within  the  last  few 
years  that  the  managers  and  engineers  of  most  of  our 
lighting  companies  have  come  to  rcaliie  that  the  low 
load  factor  that  was  considered  satisfactory  a  icvv  years 
ago,  and  in  a  measure  a  sort  of  inherent  inefficiency  in- 
separable from  the  business,  cannot  be  any  longer  regarded 
in  this  comfortable  light,  and  that  such  an  explanation 
does  not  in  any  way  reconcile  their  customers  to  paying 
heavy  bills  for  lighting  service  or  make  more  satisfactory 
the  receipt  of  small  profits  by  the  shareholders,  and  that 
in  .short,  some  means  must  be  found  whereby  this  factur 
can  be  increased,  so  increasing  the  outj'ut  of  tlie  station 


and  its  revenue  without  appreciably  increasing  tlie  in\es- 
ment  and  fixed  charges. 

It  is  unnecessary  to  point  out  to  this  association  comi>i->s- 
cd  largely  of  managers  and  engineers  of  lighting  pl.\nts, 
that  it  cannot  be  very  economical  to  invest  a  larg« 
amount  of  capital  in  plant  and  then  permit  that  plant  to 
ivniain  practically  idle  for  eighty  per  cent,  of  the  da\ ,  \ct 
this  is  what  almost  all  lighting  plants  at  present 
are  doing.  In  Figs.  I  and  2  we  have  what  was  consider- 
ed ;i  verv  fair  load  curve  lor  the  twenty-four  hour.  \\\  a 
large  lighting  stt^Jion.  Fig  1  shows  the  light  sammer 
load  and  Fig.  0  the  winter  load.  On  these  curves  is 
marked  the  average  k^ad  fc^r  the  twcntv  four  hours. 
This  is  in  Fig.  1  37  per  cent.,  and  in  Fig.  2, 
,S2  per  cent,  of  the  maxitnum  load,  averaging  outside 
of  peak  hours  about  44  per  cent  ol  the  mavinuim 
demand   in   summer   and   about   30   jKr   cent    in  vvmtii 
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This  means  that  of  the  plant  installed,  70  per  cent,  stands 
practically  idle  for  eighteen  hours  of  the  day,  and  in  t'  e 
other  six  hours  the  plant  must  earn  enough  money  to  pay 
all  operating  and  maintenance  expenses  and  also  the  fixed 
charges  on  the  whole  plant  which  remain  practically  the 
same  whether  the  machinery  is  in  oiseration  or  not.  The 
fact  must  also  be  taken  into  account  that  as  shown  by 
these  curves  the  greater  part  of  the  load  at  other  than 
peak  hours  is  composed  of  transformer  magnetizing  cur- 
rent which  returns  no  revenue  to  the  station,  and  that  the 
operating  charges  during  this  period  must  be  added  to  the 
amount  chargeable  against  the  earnings  of  the  plant  during 
the  six  hours  of  paying  load.  If  a  plant  is  to  pay  a  div- 
idend under  operating  conditions  such  as  the.se,  the  char  e 
fcjr  current  must  be  enormously  high  ;  this  precludes  the 
]  ossiljility  of  the  electric  light  being  made  1  opular,  aii'l 
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FIG.  I 


confines  its  use  to  those  to  whom  the  increased  price  is 
less  of  an  object  than  the  increased  inconvenience.  With  a 
limited  patronage  such  as  this  the  business  cannot  grow, 
as  in  every  community  the  great  majority  of  the  jieople 
are  of  the  class  to  whom  the  necessary  increase  in  the 
price  of  electric  light  over  oilier  means  of  illumination  is 
a  consideration,  and  with  whom  as  a  rule  price  deter- 
mines what  system  of  lighting  is  used. 

In  selling  power  for  the  working  day  from  seven  in  the 
morning  till  six  at  night  it  soon  became  evident  that  in 
countries  as  far  north  as  Canada  the  hours  of  lighting 
overlapped  very  considerably  the  hours  during  which 
power  was  being  sold.  With  a  peak  load  occurring  be- 
tween the  hours  of  five  and  six  o'clock  in  the  winter  it 
became  apparent  that  if  the  day  load  was  to  be  handled 
economically  arrangements  must  be  made  whereby  this 
load  would  be  off  the  lines  before  the  heavy  lighting  loa(, 
came  on.  To  secure  this  end  it  was  necessary  in  mali 
contracts  for  power  to  stipulate  that  during  the  winter 
months  power  was  not  to  be  used  between  the  hours  of 
four  and  seven  p.m.,  in  most  cases.  A  proposition  of  this 
kind  is  not  usually  met  by  the  proprietor  of  a  manufac- 
turing establishment  with  any  great  cordiality,  the  very 
idea  that  his  business  could  be  stopped  for  two  hours  jjer 
day  during  six  months  of  the  year  being  preposterous. 
However  on  consideration  the  proposition  is  not  so  dis- 
advantageous to  the  proprietor  as  at  first  glance  it  ap- 
pears. When  it  is  taken  into  consideration  that  the  pro- 
duction of  a  factory  is  very  materially  reduced  when 
working  with  artificial  light,  that  the  quality  of  the  work 
suffers,  and  that  the  percentage  of  spoiled  material  rises 
decidedly,  the  proposition  does  not  look  quite  so  one 
sided.  Add  to  this  the  fact  that  a  stoppage  of  two  hours 
out  of  ten  i)cr  day  does  not  as  a  rule  lower  the  production 
except  on  automatic  machinery  more  than  eight  or  tei» 
per  cent.,  and  that  if  it  is  ab.solutely  necessary  that  the 
machinery  be  in  operation  more  than  eight  hours  per  day 


part  the  use  of  which  was  discontinued  at  four  o'clock,  a 
premium  being  paid  for  the  use  of  that  part  which  must 
be  used  during  lighting  hours.  For  service  of  this  class 
it  is  very  evident  a  very  low  charge  can  be  made,  as  with 
water  power  plants  there  is  practically  no  increase  m  tlx 
cost  of  production,  and  in  steam  plants  the  cost  of  the 
power  is  little  more  than  the  cost  of  the  coal  and  other 
operating  supplies. 

The  number  of  users  of  power  undei  these  limited  ser- 
vice contracts  is  steadily  increasing  and  it  is  safe  to  pre- 
dict that  it  will  not  be  many  years  before  the  great  ma- 
jority of  the  large  factories,  e.specially  in  cities  where 
current  is  supi)lied  from  water  power  plants,  will  shut 
their  doors  before  dark  and  the  working  day  will  be  a  day 
in  reality  and  will  not  include  also  a  part  of  the  night. 

The  system  of  charging  for  power  service  is  a  matter 
which  has  a  direct  and  powerful  effect  upon  the  extension 
of  this  branch  of  the  business  and  consequently  upon  the 
improvement  of  the  load  factor,  and  therefore  should  be 
the  subject  of  careful  consideration  on  the  part  of  the 
supply  company. 

Of  the  different  bases  for  contract  rates  and  of  methods 
of  arriving  at  the  proper  amount  of  power  chargeable 
there  are  almost  as  many  as  there  are  customers.  Some 
companies  pin  their  faith  to  the  flat  rate  per  horse  power 
under  all  conditions,  the  better  informed  of  this  class  tak- 
ing into  account  in  making  the  rate,  the  nature  of  the 
l)usiness,  and  the  probable  consumption  of  energy.  Others 
use  nothing  but  the  straight  meter  rate,  arguing  in  de- 
fence of  it  that  because  the  customer  pays  for  the  po\yer 
he  uses,  and  for  all  that  he  uses,  he  is  therefore  paying 
all  that  he  should.  Others  again  confine  themselves  to 
no  particular  method  quoting  to  each  customer  a  rate 
based  upon  the  actual  conditions  of  the  customer's  busi- 
ness, in  such  a  wav  as  to  ensure  a  proper  return  for  the 
service  supplied.  This  may  take  the  form  of  any  of  the 
above  methods  or  it  may  be  a  combination  of  them.  The 
latter  method  which  is  the  fairest  to  both  buyer  and  sell- 
er is  coming  to  be  the  usual  system  adoi)ted  by  managers 
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it  is  possible  by  starting  before  .seven  in  the  morning  and 
reducing  the  noon  hour  slightly  to  make  the  week's  run 
aggregate  60  hcjurs,  an  average  of  ten  hours  per  day. 
If  this  is  done  a  very  decided  decrease  can  be  made  in  the 
rates  for  power,  and  the  matter  if  properly  presented,  is 
rea.sonaldy  certain  of  careful  if  not  favorable  considera- 
tion. If  the  whole  factory  cannot  be  sloi)])ed  at  four 
o'clock  as  sometimes  happens,  it  is  almost  invariably 
the  case  that  the  greater  jiart  of  the  machinery  can  and 
|n  this  case  the  low  rate  for  power  would  apply   to  the 
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who  decline  to  make  their  good  customers  pay  for  the 
shortcomings  of  their  bad  ones.  In  i)ractically  all  man- 
ufacturing plants  there  is  a  large  fluctuation  in  the  use  of 
power,  both  from  minute  to  minute  and  from  hour 
to  hour  during  the  day  and  from  month  to  month  during 
the  year.  Kvery  business  has  its  slack  seasons  and  it 
these  should  occur  in  the  middle  of  the  summer  when  the 
lighting  revenue  is  very  low  it  is  majiifestly  unfair  that 
customers  to  whom  i)ower  has  been  supplied  all  through 
the  sea.son  in  which  light  is  at  a  premium  and  power 
valuable  should  be  permitted  to  cut  fjff  their  demand  for 
power  to  almost  nothing  and  leave  this  power 
on  the  hands  of  the  supplv  company  at  a  season  when  it 
is  not  marketable.  This  aiijdies  in  a  lesser  degree  to 
fluctuations  in  demand  tliroughout  the  day.  There  are 
many  cases  in  which  heavy  machinery  is  tised  for  peihai'S 
two  or  three  hours  per  day  and  in  order  to  su])ply  this 
power  transformers  and  connections  of  large  si/e  must 
be  installed  while  the  average  power  supplied  for  the  day 
would  not  perhaps  amount  to  one-half  the  ca])aeitv  in- 
stalled. In  cases  such  as  this  it  is  not  equitable  to 
charge  the  customer  a  straight  meter  rale  unless  tliis  rate 
is  very  high  as  the  revenue  derived  would  not  jiay  a  fair 
average  on  the  capacity  demanded  from  the  supply  com- 
pany, which  capacity  must  be  held  at  the  disi)osai  of  the 
customer  at  all  times  and  consequently  cannot  1  e  sold  to 
any  one  else.  It  is  better  in  such  cases  to  iharge  a  fixed 
l  ate  per  horse  power  on  tlie  maximum  demand  as  ascer- 
tained by  test  and  to  this  add  a  rictcr  rate  per  horse 
power  hour  for  the  actual  consumiition.  In  this  way  the 
supply  company  is  protected  against  nou  use  by  the  cus- 
tomer, as  in  any  case  the  fixed  rate  must  be  paid,  and  it 
is  to  the  customer's  interest  to  sec  tliat  the  maxiiiuiiit  load 
is  made  as  low  as  possible.  Where  the  nature  of  tlic  bus- 
iness carried  (^x\  by  the  jirospectivc  customer  is  well  known 
a  straight  meter  rate  can  be  made  satisfactorily  by  in- 
sert ng  in  the  contract  a  stipulation  tliat  the  revenue 
must  not  in  any  case  be  less  than  a  fixed  sum  per  month, 
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thus  protecting  the  supply  company  against  loss  of  rev- 
enue, and  with  a  previous  knowledge  of  the  proliable 
maximum  demand  a  meter  rate  can  be  determined  which 
will  ensure  a  proper  return  for  the  service  supplied. 

One  of  the  most  serious  obstacles  to  the  development  of 
the  two  rate  system  of  charging  for  power  has  been  the 
lack  of  a  satisfactory  two  rate  meter.  A  number  of 
meters  of  this  type  have  been  designed  but  none  of  them 
have  come  into  use  sufficiently  to  permit  of  any  conclu- 
sions being  drawn  from  their  operation.  These  meters 
are  of  three  general  types.  In  one  the  meter  runs  at 
normal  speed  during  the  period  in  which  power  is  sold  at 
a  low  rate  and  it  is  then  speeded  up  during  the  hours  of 
peak  load,  the  difference  in  speed  being  adjusted  in  ac- 
cordance with  the  rates  for  power  during  the  two  periods. 
Another  type  of  meter  runs  at  normal  speed  during  the 
hours  of  peak  load  and  is  then  slowed  down  during  the 
low  charge  period,  the  ratio  between  the  speeds  being 
determined  as  above.  The  third  type  of  meter  is  one 
which  records  the  power  used  during  the  two  periods  on 
two  distinct  dials.  This  latter  system  is  the  most  sat- 
isfactory from  both  the  customer's  and  the  supply  com- 
pany's point  of  view  as  the  amount  of  ])ower  used  dur- 
ing each  period  is  registered  and  charges  can  be  adjusted 
as  required.  It  has  the  advantage  too  that  the  customer 
can  understand  it  and  cnnsequentlv  is  more  likely  to  be 
satisfied  with  his  bills.  In  almost  all  of  these  meters 
the  recording  mechanism  is  controlled  by  a  self  wind- 
ing clock  mechanism  which  at  a  predetermined  time  cuts 
in  resistance  in  scries  with  the  shunt  winding  of  the 
wattmeter  or  in  some  other  way  slows  it  down  and  at  the 
end  of  the  period  cuts  the  resistance  out  again.  With  the 
two  dial  system  the  recording  train  of  the  meter  is  con- 
nected to  each  dial  in  turn  at  the  proper  time.  The  limit- 
for  these  meters  in  the  past  is  probably  accountable  for 
their  very  slow  development  but  as  the  necessity  of  im- 
proving the  load  factor  becomes  more  pressing  meters  of 
tliis  type  will  be  more  in  demand  and  there  is  little  doubt 
that  satisfactory  instruments  will  he  forthcoming. 

In  a  considerable  number  of  cases  customers  will  refuse 
to  have  anything  to  do  with  meters,  either  because  they 
doubt  their  accuracy,  or  as  is  more  frequently  the  case, 
because  they  wish  to  know  at  the  beginning  of  the  year 
precisely  what  they  will  be  required  to  pay  for  ]  o\'  ( 
so  that  they  may  be  able  to  estitnate  on  their  probable 
expenses.  In  such  cases  the  only  way  to  arrive  at  a  bas- 
is on  which  to  charge  is  to  make  careful  tests  of  the 
maximum,  minimum  and  average  demand  for  power  and 
on  a  basis  of  the  maximum  quote  a  rate  per  horse  power, 
the  amount  of  which  is  based  upon  the  closeness  with 
which  the  average  approaches  the  maximum.  In  some 
cases  it  may  be  advisable  to  quote  two  rates,  one  upon  the 
fixed  part  of  the  load,  motor  and  shafting, and  another 
upon  the  variable  part.  This  would  be  more  favorable  to 
those  who  have  a  considerable  amount  of  machinery  which 
is  in  operation  during  only  a  part  of  the  day, or  during 
only  certain  seasons  as  the  lower  rate  permits  it  to  stand 
idle  with  less  loss  to  the  customer.    In  cases  where  a  flat 
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rate  is  required  and  the  opinions  of  the  sujiply  company 
and  the  customer  differ  radically  as  to  the  amount  of 
power  required  a  compromise  can  usually  be  efftoted  by 
quoting  a  rate  based  upon  the  amount  estimated  by  the 
customer  with  the  stipulation  that  if  the  iiowcr  retpiired 
as  determined  by  test  is  in  excess  of  this  amount  the  ad- 
ditional power  will  be  paid  for  at  the  same  rate,  that  is 
at  the  rate  determined  by  dividing  the  contract  price  by 
the  contract  amount  of  power.  By  this  method  the  cus- 
tomer is  protected  against  the  possibility  of  mistakes  on 
the  part  of  the  supply  company  and  the  company  is  pro- 
tected against  the  possibility  of  the  power  required  being 
greater  than  was  anticipated. 

You  will  notice  that  in  almost  all  cases  it  is  recom- 
mended that  the  rate  be  based  upon  the  maximum  load  de- 
manded and  not  upon  the  average.  This  may  at  first 
sight  appear  unfair  to  the  customer  but  there  arc  rood 
reasons  for  the  choice.  From  the  supply  company's  point 
of  view  variable  loads  are  not  desirable  as  they  are  de- 
structive of  good  regulation.  Any  rate  therefore  based 
upon  the  maximum  puts  a  penalty  upon  poor  apparatus 


and  a  premium  upon  good  to  such  an  extent  that  cus- 
tomers demand  from  manufacturers  that  the  machinery 
must  keep  within  fixed  limits  of  power  consumption,  thus 
;  cnelilting  the  customer  through  his  reduced  bill  and  the 
si'Djjlv  companv  thmugh  the  improved  regulation.  In 
Montreal  this  policy  has  materially  improved  the  condi- 
tions of  load  of  a  great  many  customers  more  particular- 
ly those  to  whom  power  is  supplied  for  elevator  service. 
I'as.senger  elevators  that  used  to  require  thirty  horse  pow- 
er to  start  now  manage  to  siart  on  fifteen  to  twenty  and 
there  is  no  nr-i dir-.inution  in  their  speed  or  ser- 
vice.. Freight  elevators  that  used  to  demand  seven  horse 
power  to  start  under  load  are  now  started  on  five,  and 
factories  that  used  to  find  it  convenient  to  operate  all 
their    heavy    machinery  at  once,  now  find  it  economical 
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10  distribute  the  >ise  of  it  throughout  the  day  so  reduc- 
ing their  maximum  demand  and  making  their  load  much 
more  regular. 

In  re-arranging  and  re-building  a  plant  with  a  view  of 
ojierating  a  combined  licht  and  rower  serv'ce  from  the 
same  generators  and  circuits,  one  of  the  first  questions 
to  be  decided  is  the  frequency.  In  former  days  wl.ca  Ihq 
lighting  sirvice  w.is  evirvtl'iin'.  a  freiiucncv  <>f  about  16,- 
000  alternations  per  minute  was  most  common, 
and  for  the  purpose  was  satisfactory.  For  exclusively 
power  work  on  the  other  hand,  the  frequency  most  favor- 
ed was  in  the  neighborhood  of  three  thousand  or  lefis. 
At  this  latter  figure  the  flickering  of  incandescent  lamps 
is  decidedly  disagreeable  and  the  o]»cration  of  altern<ttinp 
arc  lamps  is  almost  impossible.  At  the  higher  frequency 
the  ojieration  of  motors  is  difficult,  that  is  in  large  num- 
bers and  sizes  as  the  inductive  effects  arc  great  and  the 
power  factor  consequently  low.  Tlie  result  of  this  is  a 
compromise.  A  frc(|ucncv  of  about  7200  or  8000  is  suf- 
ficiently high  to  permit  of  the  satisfactory  operation  of 
incaii''isccnt  .•>nd  arc  lamps  without  noticeable  flickering 
and  sufficiently  low  to  permit  of  the  operation  of  induc- 
tion motors  ^'•it^  t'"^'<vri-  firlnr  re^ snr.nblv  high,  and  a 
speed  reasonably  low.  This  frequency  too  is  about  the  upper 
limit  at  which  rotarv  c(Mivertcrs  can  be  ojKrated  satis- 
factorily, so  that  t.iking  into  account  all  the  branches  of 
service,  the  best  frciiuency  for  a  combined  lighting  and 
power  plant  would  seem  to  be  in  the  neighborhood  of 
S,o(K)  alternati<ins  per  minute. 

The  frequency  being  decided  there  remains  the  question 
as  to  whether  the  generators  with  the  transmission  and 
distributing  system  shall  be  two  phase,  tlirec  phase,  or 
some  combination  of  the  two.  For  a  svstem  such  as  is 
under  consideration  it  is  now  pretty  generally  con- 
ceded that  the  generating  plant  .should  lie  two  phase,  as 
with  this  system  the  unbalancing  effect  of  lighting  on 
single  phases  has  less  effect  on  the  regulation  that  it  h;is 
on  a  three  phase  generator  under  the  same  conditions. 
In  cases  where  the  power  has  to  be  transmitted  over  a 
considerable  distance  on  account  of  the  economy  in  cop^xr 
it  is  generally  better  to  transform  to  three  phase  in  stcp- 
ing  up  to  the  high  line  voltage,  and  at  the  receiving  end 
in  stepping  down  transform  back  to  two  phase.  In  prac- 
tically all  cases  where  the  lighting  forms  anv  considerable 
proportion  of  the  load  distribution  at  two  phase  is  rre 
ferable  to  three  phase  from  the  regulation  point  of  view 
Three  wire  two  phase  systems,  though  somewhat  more 
economical  of  cop]ier  than  four  wire  systems,  arc 
not  generally  .so  .sati.sfactory  in  operation  on  account 
of  the  higher  voltage  to"  which  all  appatatus  con- 
nected to  the  lines  is  subjected  together  with  the 
increased  probability  of  trouiile  from  wires  coming 
in  contact  during  storms  and  burning  down 
Tiie  immunity  from  trouble  on  the  lines  when  ovcrating 
a  four  wire  system  is  usually  consiilcred  to  more  than  off 
•set  the  increa.sed  economy.  With  the  distribution  two 
jihasc  there  is  no  trouble  in  connecting  throe  phase  motors 
when  desired  as  tlie  regular  mot.  r  transformers  can 
be  used,  the  <Mily  alteration  necessary  1  eing  the  bringing 
out  of  a  lead  from  the  middle  point  of  one  coil.  This  is 
in  almost  all  transformers  a  matter  involving  verv  little 
work  as  the  secondary  coils  are  generally  wound  "in  two 
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halves  connected  together  inside  the  transformer  and  it  is 
only  necessary  to  connect  the  third  lead  to  this  point  and 
bring  it  out 'through  the  case.  With  transformers  con- 
nected on  the  Scott  system  it  is  evident  that  the  vertical 
component  of  the  triangle  of  forces  will  be  loo  instead 
of  approximately  87  per  cent,  of  the  secondary  voltage  of 
the  other  transformer,  thus  making  the  triangle  of  voltage 
isosceles,  two  of  the  sides  having  a  higlur  vi  Itage 
than    the    third.  This     diflerence    in    voltage    on  a 

500  volt  motor  amounts  to  about  60  volts.  The  effect  of 
this  unbalancing  is  to  throw  more  work  on  two  phases 
of  the  motor  than  on  the  third  and  while  this  must  evi- 
dently overwork  these  two  coils  if  the  motor  is  run  at 
full  load  experience  shows  that  any  of  the  standard  mot- 
ors will  operate  under  these  conditions  without  undue 
heating.  Of  course  if  the  motor  is  of  large  size  it  would 
be  advisable  to  have  tlie  ratio  of  the  transformers  such 
tliat  a  true  three  phase  current  would  be  produced. 

We  come  now  to  a  consideration  of  the  type  of  motor 
as  an  element  affecting  the  improvement  of  the  load  fact- 
or. On  this  point  there  is  still  considerable  difference  of 
Q[  inion  especially  when  lai'ge  units  arc  under  considera-> 
tion  though  it  is  pretty  generally  conceded  that  for  small 
motors  the  only  type  that  can  be  considered  is  the  induc- 
tion motor.  Its  simplicity,  the  ease  with  which  it  can 
be  started  and  stopped  and  its  comparative  freedom  from 
the  annoying  troubles  that  beset  its  rivals  make  it  an 
ideal  machine  to  put  into  the  hands  of  a  customer.  There 
is  practically  nothing  to  do  except  to  see  that  tl.e  bear- 
ings are  properly  oiled  and  even  this  nece.ssitates  in  many 
cases  almost  no  attention  as  these  motors  sometimes  run 
for  a  month  without  even  requiring  oil.  Dust  and  dirt 
have  very  little  effect  providing  the  oil  in  the  bearings  is 


^ 

1  *i 

4 

I- 

ria 

1  B 

' 

0 

ITP 

n 

"un 

v£ 

>IL 

El, 

en 

Co. 

IQ^ 

'  ra 

APt 

r;i 

»0 

1 

TAX 

TO 

7AM 

7e9IOIIIZI     2343*7S9k)MIZI  Z34^Sfe: 

r/M£  OF  Day 
FIG.  6 


changed  frequently,  the  motor  can  le  mounted  on  the  wall 
or  ceiling  almost  as  easily  as  on  the  floor  and  no  extra 
wiring  i.s  necessary  if  the  starting  devices  have  to  be  plac- 
ed some  distance  from  the  motor.  Heavy  loads  have  not 
the  same  power  to  injure  it  as  with  other  motors  as  if 
overloaded  too  much  it  merely  stojjs  and  load  must  be 
removed  before  it  will  start  again.  As  the  motor  may 
remain  coniiecte<l  to  the  mains  for  several  minutes  with- 
out heating  sufficiently  to  injure  it  there  is  no  great  dang- 
er in  this  jroceeding  though  it  is  not  well  to  make  a 
practice  of  doing  it.  Such  a  thing  as  a  burned  out  motor 
of  this  type  is  almost  unknown.  I  cannot  recall  a  single 
instance  where  the  trouble  was  due  to  heating  of  the  con- 
ductors unaccompanied  by  some  other  predisposing  cause. 
It  is  true  that  with  rotors  of  the  wound  type  shortcir- 
cuits  and  grounds  sometimes  occur  thougli  rarely,  and 
these  can  generally  be  traced  to  some  defect  in  manufac- 
ture. With  rotors  of  the  scpiirrel  cage  type  tlic  connec- 
tion of  the  bars  to  the  end  rings  sometimes  givis  trouble 
but  this  is  likewi.se  generally  due  to  some  mecliaiiical  de- 
fect and  motors  which  have  oi)erated  for  .some  time  with- 
out trouble  can  generally  be  depended  upon  to  continue  to 
do  so  indefinitely.  the  simplicity  of  the  starting  de- 
vices and  their  immunity  from  troul)le  add  much  to  the  re- 
liability   of  the  machine  especially  when  in  the  hands  of 


inexperienced  operators  as  is  usually  the  case.  Induction 
motors  operating  continuously  for  three  or  four  years 
without  a  case  of  trouble  are  not  unusual  and  this  when 
in  the  hands  of  operators  who  probably  never  saw  a  mo- 
tor before  their's  was  installed. 

Even  in  large  units  the  induction  motor  has  advantages 
which  cannot  be  gainsaid,  both  from  the  point  of  view  of 
the  supply  company  and  of  the  customer.  The  principal 
disadvantage  under  which  it  labors  is  the  fact  that  its 
power  facior  is  inherently  comparatively  low.  That  is 
that  under  full  load  or  a" little  overload  the  power  factor 
rarely  exceeds  94  and  few  manufacturers  will  guarantee 
that  figure.  The  synchronous  motor  on  the  other  hand 
can  readily  be  operated  at  a  power  factor  of  unity.  If 
the  motor  load  is  of  considerable  magnitude  this  makes  a 
very  material  difference  to  the  operating  station  as  the 
effect  of  a  large  amount  of  load  even  with  a  power  factor 
as  high  as  94  is  to  increase  the  field  current  of  the 
generators  very  decidedly.  If  they  are  of  modern  con- 
struction and  have  good  regulation  on  low  power  factor 
loads  they  may  be  able  to  deliver  full  load  currant  with- 
out exceeding  the  limits  of  field  current,  but  even  in  this 
case  the  output  of  the  station  is  lowered  as  the  power  is 
generally  sold  on  a  basis  of  true  energy  and  not  of  volt- 
amperes".  To  offset  as  far  as  possible  this  inherent  dis- 
advantage these  motors  should  be  operated  at  very  high 
load,  that  is  high  compared  with  what  other  types  of 
motor  should  be  operated  at.  If  the  load  is  compara- 
tively steady  it  should  be  so  arranged  as  to  be  iust  about 
full  load  for  the  motor,  and  if  variable  it  should  not  be  if 
possible  allowed  to  drop  below  half  load.  If  the  periods 
of  variation  are  short  the  motor  as  a  rule  will  not  suffer 
if  the  load  rises  to  50  or  60  per  cent,  overload.  If  under 
these  conditions  the  load  as  measured  by  integrating  watt- 
meter for  the  day  does  not  exceed  the  capacity  of  the  mo- 
tor as  a  rule  it  will  sustain  no  injury. 

The  fact  that  these  motors  do  not  run  synchronously 
v^ith  the  generators  is  a  great  advantage  to  the  station  iai 
times  of  trouble  on  the  lines.  The  only  effect  that  heavy 
short  circuits  on  the  lines  have  on  these  motors  is  to  cause 
them  to  slow  down  and  on  sudden  removal  of  the  short  cir- 
cuit the  extra  power  required  to  accelerate  their  speed 
and  bring  it  back  to  normal  prevents  the  too  rapid  rise  of 
voltage  caused  by  the  falling  off  in  load  with  the  valves 
or  gates  wide  open,  which  rises  are  a  fruitful  cause  of  in- 
crease in  the  lamp  renewal  account.  An  induction  motor 
also  acts  as  a  sort  of  regulator  on  the  lines,  by  absorbing 
more  power  from  the  phase  with  the  high  voltage  thus 
tending  to  lower  it  to  equality  with  the  others.  Changes 
of  load  on  induction  motors  have  also  less  effect  on  the 
regulation  of  the  system  than  they  would  have  with  a 
synchronous  motor  since  the  lowering  of  the  load  lowers 
the  power  factor  thus  reacting  on  the  generator  field  and 
preventing  somewhat  the  ri=ft  of  voltage  which  accompan- 
ies a  reduction  of  load.  A  great  drawback  from  a  light- 
ing point  of  view  to  the  use  of  induction  motors  lies  in  the 
fact  that  to  start  they  require  anywhere  from  one  hund- 
red to  two  hundred  per  cent,  of  lull  load  current.  This 
may  be  overcome  by  equipping  the  machine  with  a  start- 
ing motor  to  get  it  up  to  speed  befcnc  tlirowing  it  on  the 
mains  but  this  adds  to  the  complication  of  the  machine 
so  greatly  that  it  has  seldom  been  done,  although  it 
should  be  more  generally  insisted  upon.  Where  the  motor 
is  used  to  operate  direct  current  generators  the  trouble 
may  be  overcome  by  starting  the  motor  from  the  direct 
current  side  and  throwing  it  on  to  the  mains  when  at  full 
speed. 

The  synchronous  motor  while  possessing  a  great  many 
advantages  has  also  some  points  to  which  objection  can  be 
taken.  The  attendant  can  by  varying  the  cxeiting  cur- 
rent alter  the  voltage  of  the  lines  to  such  an  extent  as  to 
seriously  interfere  with  the  regulation,  especially  if  the 
motor  be  of  large  capacity  as  is  often  the  case.  Again 
any  violent  disturbance  on  the  line  is  likely  to  pull  a 
heavily  loaded  synchronous  motor  out  of  step  and  with 
motors  of  low  self  induction  such  as  are  necessary  this 
makes  a  particularly  vicious  sliort  circuit.  If  there  is 
any  large  amount  of  load  driven  by  motors  of  this  tyiie 
the  effect  of  a  heavy  short  circuit  would  l  e  to  pull  them 
all  out  of  step  thus  ludding  down  the  voltage.  The  re- 
moval of  the  .short  circuit  together  with  this  large  aiiu)unt 
of  load  at  the  same  time  would  permit  the  voltage  of  the 
generators  to  rise  very  considerably  and  would  usually 
be  accompanied  by  disastrous  eflects  on  any  lamps  that 
might  be  burning  on  the  circuits.  In  the  case  of  large 
mills  or  other  customers  to  whom  continuity  of  service 
means  much,  this  disadvantage  .should  be  carefully  con- 
sidered as  the  starting  of  a  large  number  of  synchronous 
motors  occupies  considerable  time  and  the  loss  caused  by 
the  delay  is  sometimes  worthy  of  consideration,  not  to 
speak  of  the  fact  that  goods  in  process  of  manufacture  are 
sonietimes  .spoiled  by  the  delays 

Tlie  iniiK-ipal  advMiilagc  ot  the  synchronous  motor  lies 
111  ihc  (act  that  its  power  factor  is  under  tlie  control  of 
tlic  operator,  who,  by  raising  or  lowering  the  exciting 
current  can  make  the  current  leading  or  lagging  at  will, 
and  by  properly  adjusting  it  can  operate  the  luotor  with 
a  i)ower  factor  of  unity.  The  fact  that  by  over  exciting 
synchronous  motors  lagging  currents  due  to  induction 
motors  or  arc  lamps  can  be  compensated  for  is  of  the 
utmost  importance.    If  these  motors  are  so  placed  that 
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tlicy  are  under  the  control  of  the  station  staff,  they  become 
valuable  means  of  increasing  the  output  of  tlie  station, 
in  plants  where  there  are  motor  driven  arc  machines  or 
other  machinery  which  under  ordinary  conditions  is  not 
in  use  during  the  day,  it  is  advisable  to  have  the  motors 
of  the  synchronous  type,  as  in  this  case  tliey  be  oper- 
ated all  day  as  condensers  supplying  to  the  line  the  lead- 
ing current  necessary  to  balance  the  lagging  component 
due  to  the  inductive  load.  Properly  Uesigned  inocors 
ODcrating  in  this  way  cause  no  trouble  from  pumping,  even 
when  over  excited,  till  the  armature  current  is  at  fail 
load  value.  These  motors,  alter  being  used  as 
condensers  all  day,  are  operated  at  iii^ht  to  drive 
their  regular  load,  as  at  that  time  the  day 
load  is  off  and  the  demand  for  leading  current  is 
iiuL  so  pressing",    in  this  way  tne  macnines  uo  uouuie  uuty. 

In  placing  synchronous  motors  on  customers  preiiiises 
beyond  the  control  of  the  station,  it  is  advisable  to  install 
some  sort  of  power  factor  indicator  as  otherwise  an  inex- 
perienced or  careless  operator  will  rarely  liave  the  excit- 
ing current  at  proper  value.  When  it  is  considered 
that  a  reduction  in  the  power  factor  from  unity  to  99 
per  cent,  involves  an  increase  of  the  wattless  current  to 
about  14  per  cent,  of  the  motor  current,  it  can  be  under- 
stood how  important  it  is  that  the  power  factor  be  kept 
up.  As  the  exciting  current  varies  for  dilterent  loads 
and  voltages  it  is  almost  impossible  in  cases  where  the 
load  is  variable  to  keep  the  power  factor  unity,  unless 
ihe  urop  in  the  line  exactly  balances  the  regulation  of 
the  motor,  in  which  case  no  adjustment  of  the  held  cur- 
lent  IS  necessary .  lor  changes  in  load. 

there  have  recently  been  several  types  of  power  factor 
indicator  devised,  but  the  simplest  lor  two  phase  sys- 
tems IS  an  induction  wattmeter  with  its  series  coil  con- 
nected in  one  phase  and  its  shunt  coil  across  the  other 
piiase,  or  across  a  transformer  il  it  is  necessary  to  reduce 
tne  voltage.  When  coimectcU  m  lui^  way  tue  meter  will 
run  in  one  direction  if  the  current  is  lagging  and  m  the 
other  direction  if  the  current  is  leading,  remaining  sta- 
Uonary  if  the  power  lactor  is  unity.  11  ihe  meter  is 
properly  marKed,  it  is  only  necessary  lor  the  operator  to 
regulate  his  exciting  current  as  indicated  uy  the  disc  01 
tne  meter.  In  tius  way  the  station  can  protect  itself 
against  the  possibility  ol  the  regulation  being  taken  out 
ol  the  hands  ol  tne  switchboard  attendant. 

A  short  explanation  of  the  action  of  this  device  may 
not  be  out  of  place  for  the  beneut  of  those  to  whom  it 
IS  not  familiar.  In  an  induction  wattmeter  there  are  two 
coils,  the  series  and  the  shunt,  tlie  series  Having  very  low 
and  the  shunt  very  high  inductance.  As  a  consequence, 
the  current  in  the  shunt  coil  lags  practically  yo  degrees 
behind  the  voltage,  and  il  the  power  lactor  of  the  sys- 
tem IS  unity  the  shunt  current  lags  yo  degrees  behind 
tue  series  current,  if  now  the  voltage  instead  of  being 
derived  from  the  same  circuit  be  derived  Iroin  the  oppo- 
site phase,  tne  voltage  impressed  on  tne  sliunt  will  be 
90  degrees  displaced  from  the  current  in  the  series,  posi- 
tively or  ntgauvely,  ucpcnding  on  the  uirection  of  rota- 
tion of  the  phases,  the  current  in  the  shunt  will  there- 
fore be  displaced  either  ibo  degrees  from  the  current  m 
the  series  or  it  will  coincide  with  it;  in  either  case  there 
being  no  torque  produced  the  meter  stands  still.  (.See  Fig. 
3,  i-'iagram  i.)  if  now  the  current  in  the  system  be  maue 
leading,  it  is  evident  that  the  displacement  of  the  current 
in  the  shunt  with  respect  to  the  current  in  the  series 
coil  will  be  the  sum  of  the  angle  of  lead  and  180  degrees, 
of  which  90  degrees  may  be  positive  or  negative.  Sup- 
pose the  lead  to  be  ten  degrees.  As  the  angle  yo  degrees 
may  be  either  positive  or  negative,  the  total  displace- 
ment will  be  either  10  plus  90  plus  90  equals  lyo  degrees, 
or  10  plus  90  minus  yo  equals  10  degrees  giving  a  torque 
proportional  to  the  horizontal  component  iJF  in  Diagram 
2,  Fig.  3.  Similarly  for  a  lagging  current  the  displace- 
ment would  be  170,  or  minus  10  degrees,  giving  a  torque 
component  opposite  in  direction,  though  of  the  same  mag- 
nitude as  in  the  former  case.    (See  Diagram  3,  Fig.  2.) 

One  of  the  most  important  points  in  selling  power  is 
its  proper  measurement  and  in  order  to  ensure  the  pro- 
per revenue  from  each  customer  the  metering  devices 
must  be  constantly  looked  after  and  checked,  as  otherwise 
inaccuracies  creep  in  and  as  these  are  usually  against  tne 
supply  company  the  revenue  may  be  seriously  impaired. 

For  metering  two  phase  systems  as  a  rule  two  watt- 
meters are  used,  one  being  connected  in  each  phase  and 
as  the  two  phases  are  electrically  independent,  the  read- 
ings of  the  wattmeters  when  added  together  give  the  total 
power  in  the  circuit.  In  most  lighting  systems  where 
the  circuits  Iiave  been  carefully  laid  out  the  motors  will 
be  so  nearly  balanced  that  the  readings  of  the  meters 
will  be  sensibly  equal,  in  which  case  one  meter  will  answer, 
the  registration  being  multiplied  by  two  to  get  the  total. 
It  is  possible  to  use  amperemeters  on  motors  of  this 
type  as  the  voltage  is  sensibly  constant  and  if  the  voltam- 
peres  as  determined  from  the  meter  register  and  the  volt- 
age be  corrected  by  a  power  factor  determined  by  test 
the  energy  may  be  determined  with  a  fair  degree  of  ac- 
curacy. 

The  energy  used  by  a  three  phase  motor  is  measured 
as  a  rule  in  one  of  two  ways,  one  meter  and  a  star  box. 


or  two  meters,  'ihe  hrst  method  is  applicable  only  10 
motors  that  are  balanced,  as  any  appreciable  difference 
.n  t.  e  \oltage  01  the  pliases  introduces  a  considerable 
Lrrur.  However,  with  ncn-inductive  wattmeters  and  a 
balanced  syste^n  this  method  is  very  convenient  and  has 
the  advantage  of  requir.ng  only  one  meter.  The  star 
box  consists  of  a  non-inductive  resistance  twice  as  great 
as  the  resistance  of  the  shunt  coil  of  the  wattmeter. 
One  terminal  of  the  shunt  of  the  meter  is  connected  to 
the  leg  in  which  the  series  coil  is  inserted  and  the  other 
end  to  the  middle  point  of  the  star  resistance,  the  two 
ends  of  which  are  connected  to  the  other  two  legs  of 
the  three  phase  circuit.  In  this  case  the  total  energy  in 
the  circuit  is  three  times  the  reading  of  the  wattmeter. 

For  unbalanced  circuits,  which  are  most  common,  the 
two  wattmeter  method  must  be  used.^  In  this  system  one 
wattmeter  is  connected  in  each  of  two  legs  of  the  circuit, 
one  end  of  the  shunt  coil  of  each  being  connected  to  the 
^ame  point  a§  the  series,  and  the  other  ends  connected  to 
the  third  leg  of  the  circuit.  The  total  energy  in  the 
circuit  will  then  be  the  sum  of  the  meter  readings,  that 
is.  the  algebraic  sum,  as  one  reading  may  be  negative. 
Ihe  indications  of  the  meters  will  in  most  cases  not  be 
iiHke,  as  this  is  only  the  case  if  the  power  factor  is  unity 
and  the  circuit  is  balanced,  under  other  conditions  the 
indication  of  one  meter  may  be  anything  from  o  to  100 
per  cent,  of  the  other.  In  connecting  the  meters  care 
must  be  taken  to  see  that  they  run  in  the  proper  direc- 
tion to  make  the  sum  of  the  registrations  the  total  energ>- 
of  the  circuit.  Having  connected  the  meters  temporarily, 
note  the  direction   in   which   the   meiers   run  with  light 
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load  on  the  circuit.  If  they  arc  both  rimning  forwards 
increase  tl  e  load  on  the  circuit  considerably.  If  now 
both  meters  are  still  running  forward  and  have  increased 
their  speed  (he  connection  is  correct,  wliilc  if  one  meter 
continues  to  run  forward  nt  increased  speed  while  the 
other  has  slowed  down  or  reversed,  it  indicates  that  the 
meter  whose  rate  decreased  is  connected  backwards  and 
should  be  reversed. 

In  testing  motors,  especially  those  of  large  size,  con- 
siderable care  must  be  exercised  in  order  to  make  the 
results  of  the  test  show  accurately  the  amount  of  power 
used.  As  the  load  is  usually  somewhat  variable,  it  is 
almcist  impossible  to  read  ordinary  indicating  instruments 
with  any  degree  of  accuracy.  Frrors  of  five  and  ten  per 
cent,  arc  common  even  when  observers  are  experienced, 
and  as  a  result  tests  made  in  this  way  are  always  open 
10  d(^ubt.  To  ovt  rcoiu'"  this  difficulty  as  far  as  ]>oss  I>lc 
integrating  meters  are  now  largely  used  to  determine  the 
energy  delivered  (o  motors  oi  this  type.  The  meter  being 
connected  into  the  circuit  in  the  same  manner  as  an 
indicating  wattmeter,  the  speed  of  the  moving  disc  is 
measured  for  a  period  of  twenty  to  thirty  seconds  and 
from  this  and  the  constant  of  the  meter  the  watts  are 
deduced.  The  integrating  tneter  can  be  checked  on  per- 
fcctlv  steady  h">ad  when  convenient  and  the  i>roper  cor- 
rection made.    .As  wattmeters  can  itow  be  procured  who-^e 
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variation  of  rate  on  loads  having  different  power  factors 
is  practically  zero,  this  need  not  introduce  any  appreciable 
error.  Complete  tests  can  be  much  more  satisfactorily 
made  in  this  way  than  by  a  comparison  of  the  voltam- 
peres  with  the  true  watts.  To  determine  the  load  and 
power  factor  of  a  two  phase  motor,  proceed  as  follows: 
Connect  two  wattmeters  in  series  in  one  phase  of  the 
circuit.  Connect  the  shunt  coil  of  one  across  the  same 
phase  and  the  shunt  coil  of  the  other  across  the  second 
phase.  With  load  on  the  circuit  determine  the  watts 
indicated  by  each  meter,  calling  the  indication  of  the  meter 
whose  series  coil  is  in  phase  A,  and  whose  ^Ir.int  is  ncross 
A,-X,  and  the  indication  of  the  meter  whose  scries  coii 
is  in  A  and  shunt  across  B,-Y.  Then  the  energy  in  phase 
A  is  indicated  by  X.  and  the  power  factor  of  phase  A  is 
found  as  follows: 

Y  V'oltage  of  A 

P-  F-  =  Vi?WX^"'^^'"''  =  Voltage  of  B 
For  indications  on  meter,  X  are  proportional  to  voltam- 
peres  multiplied  by  the  cosine  of  the  angle  of  lag,  and 
the  indication  on  wattmeter  Y  is  proportional  to  the 
cosine  of  the  angle  of  lag  plus  or  minus  90  degrees,  or 
equals  voltamperes  multiplied  by  the  sine  of  the  angle  of 
lag. 

Let  V,  be  voltage  of  phase  A 
Let  v.,  be  voltage  of  phase  B 
Let  L  be  current  of  phase  A 
Let  <p  be  angle  of  lag 
Then  X=:Vi  I,  cos  4> 
Then  Y  =  V^  Ii  cos  </) 

Then      =  K 

V  2 

Then  X  =  K      h  cos  <p 

Then  Y  =  V2  L  sin  <p 

X  K  cos  <j> 
Then  -^j  —  : — 7 

Y  sin  <t> 

X2    K2  cos  2  <j> 
Thenc^=  f  r 
Y2    I  -  cos  .  <t> 

X, 

Then  cos.^-j^^  Y2  +  X2 
X 

Then  cos 

In  case  the  system  is  balanced. 
K  =  I 

X 

cos  <^=  Power  Factor  =  ^.^ 

As  in  most  cases  it  is  much  more  accurate  to  measure 
seconds  per  revolution  than  revolutions  per  second,  and 
as  a  rule  the  two  meters  used  are  of  the  same  capacity 
and  have  the  same  constant,  it  is  sufficient  to  compare 
the  seconds  per  revolution  instead  of  the  watts,  and  as 
seconds  per  revolution  is  the  reciprocal  of  revolutions  per 
second  the  formula  will  have  to  be  changed.  Instead  of 
writing 

X  Y 

cos0  =  ^-^^^  we  substitute  cos  ■^  =  VkV^X'  °'" 


VY''4-X'^ 

in  which  X  and  Y  are  seconds  per  revolution  of  the 
meters  respectively  whose  watt  readings  were  X  and  Y. 

As  an  example  of  the  accuracy  with  which  tests  can 
be  made  by  this  method  when  compared  with  the  older 
volt  ampere  method,  I  would  draw  your  attention  to  the 
results  given  in  Fig.  4-  Vou  will  note  that  the  power 
factor  as  determined  by  integrating  wattmeter  varied  only 
among  the  five  readings  by  one  half  of  one  per  cent., 
while  the  power  factor  from  the  voltamperes  and  watts 
by  Weston  wattmeter  varied  2.7  per  cent.  I  mijjht  add 
that  the  watts  from  indicated  wattmeter  is  the  averajje 
of  readings  of  two  Weston  wattmeters  which  agreed  with 
each  other  and  were  read  l)y  two  observers.  The  change 
in  the  power  factor  introduced  by  altering  the  exciting 
current  of  a  synchronous  motor  was  instantly  detected  by 
this  means  while  the  voltampere  method  failed  to  show  it. 
When  the  conditions  were  made  the  same  as  at  first  the 
power  factor  dropped  back  to  within  one-tenth  of  one 
per  cent,  of  the  average  of  the  first  five  readings.  The 
application  of  this  method  has  eliminated  practically  all 
the  uncertainty  that  used  to  attend  the  testing  of  syn- 
chronous motors  and  it  has  been  shown  that  many  cases 
f)f  abnormally  high  or  abnormally  low  power  factor  as 
measured  by  iiulicating  wattmeter  were  simply  the  result 
of  inaccurate  readings  and  that  when  this  mcthorl  was 
substituted  (he  results  obtained  were  fiuitc  normal,  and 
tests  made  Hnder  different  cf)nditions  and  at  different  limes 
could  be  intelligently  compared. 

In  testing  three  phase  motors,  whether  l)alanccd  or  iin- 
halrinced,  providing,  as  is  usually  the  case  that  the  position 
of  the  voltage  of  the  three  phases  is  known,  and  that  the 
curves  are  approximately  sine  curves,  the  power  factor 


can  be  determined  from  the  wattmeter  readings  only 
when  connected  in  the  two  wattmeter  system. 

Foi  let  the  first  current  be  I,  and  the  first  voltage  V,  it  is  desired 
to  find  the  lag  </>  of  the  current  behind  the  voltage. 

Let  V2  =  K  Vi  when  K  is  known  constant.      Let  Vi  lead  V2  by 
known  angle.     Let  indication  of  wattmeter  with  current  I  and 
voltage  Vi  be  W,,  and  indication  of  wattmeter  with  current  I 
and  Voltage  V"  be  Wj. 
W 

P  F  =       =  cos  9 

W  =  V  I  cos  (^) 
W,  =  V  I,  cos  </) 

W2  =  V2  I,  cos  (<^  -  a  )=  K  V,  cos     -  s  ) 
If  ratio  of  wattmeter  reading  is  R  : 
W2     K  V,  I,  cos  (0  -  «  ) 


W, 


R  = 
R 

1^ 


tan  4>  =  1 


R 


Vi  1 1  cos</) 
f  sm  *  tan  <j> 

■cot  R 


K  sni  « 

In  a  three-phase  system  using  voltage  A  B  as  Vi  and  A  C  as  Va; 
/    R  2R  1 

As  it  is  usually  desirable  to  obtain  the  angle  of  lag  of  the  cur- 


2   3  4-5 

Time  of  Day 

rent  in  A  with  respect  to  voltage  half  way  between  AB  &  AC, 
Tliis  equation  for  balanced  loads  becomes  : 

W,     cos  (30  -  </) )  ,  ,  .  , 

— i  =  ^^-i         ,    from  wliu  h 

cos  (30  I-  </> ) 

For  values  of  lag  such  as  are  common,  between  o  and  60  this 
approximates 

9  =60  - 

The  variation  of  power  factor,  with  variation  in  the  ratio 
of  these  meter  readings,  is  very  well  shown  graphically  in 
Fig.  5,  which  method  was  originated  by  Mr.  Frankenfield. 
In  this  diagram  the  two  curves 

Wi  and  W.2  are  plotted  from  the  equations 

W,  -=V,  I,  cos  (30  <t>) 

W,  =  V.,  I,  cos  (30  +  0) 

The  upper  curve  of  ratios  is  plotted  from  the  ratio  of  the 
magnitude  of  the  ordinates  of  the  two  curves  immediately 
below.  To  obtain  the  power  factor,  having  the  two  watt- 
meter readings,  <livi(le  one  of  the  readings  by  the  other, 
in  such  a  way  that  the  ratio  will  be  less  than  I.  Ascertain 
whether  the  angle  of  lag  is  greater  or  less  than  60  degrees, 
which  can  usually  be  determined  by  inspection,  but  if  not 
It  can  be  determined  by  increasing  the  load  on  the  motor, 
when,  if  both  indications  increase,  the  angle  of  lag  is  less 
than  60  degrees,  while  if  one  indication  increases  and  the 
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other  decreases,  the  angle  will  be  greater  than  60  degrees. 
Select  a  point  on  the  vertical  scale  of  the  upper  curve, 
corresponding  to  the  ratio  found,  and  from  this  point  draw 
a  horizontal  line,  intersecting  the  curve,  and  from  this  point 
drop  a  vertical  line  on  the  power  factor  curve  below,  the  point 
on  the  vertical  scale  opposite  will  be  the  power  factor, 
and  the  point  on  the  horizontal  scale  will  be  the 
angle  of  lag  or  lead.  This  method  is  applicable  only  to  bal- 
anced circuits  in  which  the  voltage  and  power  factor  of 
the  phases  are  equal. 

As  an  example  of  what  may  be  accomplished  along  the 
line  of  increased  load  factor  in  a  comparatively  short  time 
if  the  problem  is  consistently  and  earnestly  grappled  with, 
let  me  draw  your  attention  to  the  curves  shown  in  Figs. 
I,  2,  6,  7,  8. 

In  Fig.  No.  I  is  plotted  the  load  curve  of  the  Royal 
Electric  Company's  Station  B,  for  July  30th  and  31st,  1897, 
this  being  consequently  the  light  summer  load.  In  Fig. 
2  is  shown  the  load  for  Dec.  21st  and  22nd  oi  the  same 
year.  At  this  time  there  were  no  alternating  current 
motors  in  operation,  and  the  load  represented  is  exclus- 
ively lighting.  Under  these  conditions  the  load  factor  was 
54  per  cent,  for  summer  and  43  per  cent  for  winter.  In 
Figs.  6,  7  and  8,  is  shown  the  effect  of  adding  day  load. 
Instead  of  operating  all  day  under  a  load  about  half  of  the 
maximum  evening  demand,  we  find  that  the  average  load  in 
Fig.  6  is  actually  21  per  cent,  greater  than  what  should  be  the 
peak.  In  Fig.  7  we  have  a  maximum  power  load,  30  per 
cent,  greater  than  the  lighting  peak,  and  this  is  the 
heaviest  season  for  lighting.  In  Fig.  8  we  have  the 
almost  unhoped  for  condition  of  an  average  load  for  the 
twenty-four  hours  greater  than  the  maximum  lighting 
peak.  In  Fig.  8  we  have  exactly  the  same  power  load  as 
in  Fig.  7,  but  there  is  added  to  it  considerable  lighting 
load,  as  the  day  was  very  dark  and  the  effect  of  the  busi- 
ness lighting  coming  on  about  four  or  five  o'clock  can 
be  clearly  seen.  In  Fig.  6  is  shown  very  clearly  the  effect 
of  the  limited  service  contracts,  as  exactly  at  four  o'clock 
the  power  load  falls  off,  leaving  the  lines  clear  for  the 
I  ghting,  which  reaches  a  maximum  about  an  hour  later 
and  then  falls  steadily  off,  till  about  half  past  six,  when 
a  second  lighting  peak  caused  bv  residence  lighting  occurs. 
This  steadilv  drons  from  about  eiffht  o'clock  until  at  mid- 
night, all  the  load  with  the  exception  of  the  all-night  ser- 
vice,  is   off  the  lines. 

Within  a  comparatively  few  years  the  possibility  of  a 
lighting  station  operating  a  load  actually  heavier  during 
the  light  part  of  the  dav  in  summer  than  during  the  dark 
hours  of  the  afternoon  in  winter  would  have  been  consid- 
ered =0  improbable  that  it  would  have  received  scant  con- 
sideration, hut  you  have  before  you  curves  showing  that 
this  apparently  paradoxical  condition  has  been  reached, 
and  I  think  I  may  safely  say  that  the  conditions  illustrated 
by  the  curves  before  you  are  as  interesting  and  remark- 
able, as  I  believe  they  are  unprecedented. 


Notes  on  the  Construction  and  Protection  of  Aerial 
Transmission  and  Distribution  Systems. 

Bv  K.  B.  Thoknion.  Momrkai.. 

In  this  country  the  majority  of  Transmission  and  nistributioii 
Systems  are  of  overhead  construction,  and  are  likoly  lo  remain  so 
for  many  a  long  day.  As  these  systems  are  oxposetl  to  all  kinds 
of  weather  it  is  a  matter  of  great  importance  to  tliose  wlio  are 
operating  the  same  that  they  be  constructed  and  protected  in  the 
best  possible  manner.  Aerial  lines  are  constructed  by  jilacing 
wooden  or  iron  poles  in  the  ground  generally  at  distances  varying 
from  105  to  120  ft.  apart  in  cities,  and  from  90  to  100  ft. 
apart  for  high  voltage  transmission  lines  in  llie  country. 

For  wooden  poles,  cedar  wood,  owing  to  its  lasting  qualities  is 
generally  used  up  to  lengths  of  50  or  55  ft.;  beyond  this  length 
they  are  hard  to  get  of  suitable  proportions,  the  tops  being  often 
too  small  and  the  butts  too  large,  and  the  )irice  prohibitive. 
Apart  from  this  cedar  is  also  too  brittle  a  wood  to  use  for  high 
lines.  Spruce  and  pine  poles  are  therefore  used  where  lengths 
over  55  ft.  are  required,  chestnut  and  other  desirable  woods  not 
being  obtainable  in  this  country.  As  it  is  daily  becoming  harder 
to  get  long  poles  it  is  often  necessary  to  resort  to  s]ilieing  poles 
to  get  the  proper  lengths. 

Good  cedar  poles  will  last  for  twenty  years  and  more  without 
showing  any  signs  of  rotting  but  red  pine  poles  will  generally 
rot  at  the  butt  in  cities  in  less  than  ten  years,  and  spruce  poles 
often  show  signs  of  rotting  in  four  or  five  j'ears,  depending 
very  much,  however,  on  the  nature  of  the  ground  in  which  the 
pole  is  located. 

With  a  view  to  increasing  the  life  of  spruce  and  pine  poles  it  is 
customary  when  placing  them  to  coat  the  butts  with  a  heavy 
coating  of  tar.  The  length  of  poles  is  governed  by  the  condi- 
tions of  locations.  They  are  usually  from  40  to  65  ft.,  and  to 
clear  high  buildings,  from  75  to  80  ft.  Experience  has  shown 
that  it  is  advisable  to  keep  the  lengths  of  the  poles  ,hs  short  as 
possible,  as  they  are  less  exposed  lo  the  we.ither,  ;ind  it  is  gener- 
ally a  hard  matter  in  Cities  to  guy  them. 

Throughout  residental  and  suburban  districts  .and  for  transmis- 
sion lines  through  the  country  the  usual  length  for  poles  is  40 
ft.  The  following  are  some  of  the  esseiitial  featqi-es  of  a  pole 
pontracti 


Polestobe  of  good,  sound,  well  shaped  line  cedar  wood,  not  less 
than  seven  inches  in  diameter  at  the  small  end. 

Poles  to  be  cut  square  at  both  ends  and  the  bark  stripped  off 
clear  from  the  top  to  within  six  feet  from  the  butt,  and  all  knots 
to  be  neatly  trimmed  off ;  no  pole  will  be  accepted  with  two  cur\es 
in  it. 

Poles  will  be  inspected  and  branded  at  point  of  shipment,  the 
inspector  having  the  power  to  reject  any  pole  that  he  may  consid- 
er to  be  unsatisfactory. 

Shaving  Poles. — Poles  when  unloaded  at  the  pole  yard  are 
inspected  and  shaved,  the  cost  of  shaving  averaging  about 
cent  per  foot. 

Setting  Poles. — In  regard  to  the  setting  of  poles  no  regular 
rule  can  be  given  for  the  depth  which  they  should  be  set  in  the 
ground  ;rusually  it  is  from  5  to  7  ft.,  depending  on  the  height, 
location  and  the  condition  of  the  ground  in  which  they  are 
located. 

The  following  are  the  usual  depths  of  setting  in  good  ground  ; 
Height  of  Pole.  Depth  of  Setting. 

35  to  45  ft.  5  ft- 

50  to  55  ft.  6  ft. 

60  to  80  ft.  7  ft. 

In  marsh)-  or  "  made  "  ground  it  is  often  necessary  to  concrete 
the  butts  of  poles,  using  a  mixture  composed  ol  one  part  ot  cement, 
three  parts  of  sand  and  fiv  e  parts  of  broken  stone. 

Up  to  a  height  of  45  ft.  poles  are  set  with  pike  poles  ?nd  a  dead 
man,  and  over  that  height  with  a  derrick. 
The  number  of  men  being  as  follows  : 

Height  ot  Pole.  No  of  men  required. 

30  ft.  6  with  pike  poles. 

40  ft.  7  with  pike  poles. 

60  ft.  10  with  derrick. 

70  ft.  15  with  derrick. 

80  ft.  15  with  derrick. 

Should  the  poles  be  wet  one  or  two  additional  men  may  be  re 
quired  on  occount  of  the  extra  weight.    The  gains  are  cut  while 
the  pole  is  on  the  ground  and  al.so  when  used  in  Cities  the  holes 
drilled  for  s)-)ikes. 

When  a  pole  is  once  set  the  earth  is  well  lami>ed  round  the 
butt;  this  is  especially  necessary  in  the  CArly  Spring  when  the 
frost  is  not  quite  out  of  the  ground,  and  if  not  properly  attended 
to,  the  poles  will  get  out  of  line  in  a  very  short  time. 

Spikes  are  of  square  wrc^ught  iron,  9  in.  x  9-16  in — two  men 
being  able  to  drive  about  500  per  day  of  ten  hours,  once  the  holes 
are  bored. 

Cross  .-Xr.ms  are  usually  of  red  or  yellow  pine  and  var>-  in 
length  for  ordinarj-  city  service  from  2  ft.  6  in.  for  a  two  pin  arm. 
about  8  ft.  for  a  six  pin  arm,  and  have  a  sectional  area  of 
3 '4  X4  %\n.  for  all  ordinarj-  work;  for  transmission  lines  the 
dimensions  will  vary  from  the  above  depending  on  the  nature  of 
the  transmission  ser\ice. 

Cross  arms  are  rounded  or  chamfered  on  the  top  side  to  prevent 
water  gathering  and  lag  screwed  to  the  poles  with  7  in.  x  '^in. 
lag  screws.  Some  prefer  to  fasten  the  cross  arm  with  bolts  jvts- 
sing  through  the  poles,  but  our  experience  has  been  that  it  is 
easier  to  replace  cross  arms  that  have  been  lag  screwed  than 
those  which  have  been  bolted,  as  the  bolts  generally  rust,  making 
it  neces.sary  to  use  a  drift  to  drive  them  out. 

Br.vces. — .\ll  four  and  six  pin  arms  should  be  braced  with  flat 
iron  braces  not  less  than  i  '4  in.  x  '4  x  27  in.,  bolted  to  the  crc>ss 
arm  by  4  in.  x  ^4  in.  machine  bolts  at  one  end  and  either  lag 
screweti  to  the  pole  with  a  4  in.  x  in.  lag  screw,  or  bolted  to 
the  next  ci  oss  .arm  underne.ith. 

On  nnportant  transmission  lines  with  long  and  heavy  cross  arms, 
where  very  strong  work  is  required,  braces  of  ang!e-irv->n  in  one 
piece  are  sometimes  used. 

A  brace  composed  of  one  piece  ha.s  some  distinct  advantages, 
for  instance,  some  lime  ago  one  of  the  wires  on  a  high  \  ollAge 
transmission  line  slipped  off  the  insulator  on  lo  the  cross  arm, 
and  the  current  to  ground  through  the  pole  burned  the  cross  arm 
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clean  off  the  pole,  leaving  the  two  outside  ends  of  the  arm  sup- 
ported bv  the  brace,  permitting  the  service  to  remaiu  uninter- 
rupted until  such  time  as  the  line  could  be  conveniently  shut  down. 

Pins  are  filled  in  holes  drilled  in  the  cross  arms  aK>ut  15  in. 
apart  and  22  in.  between  the  centre  two  pins,  and  secured  by  a 
wire  nail  driven  through  the  cross  arm. 

.\fter  considerable  experience  with  oak  pins  they  have  Kx-n 
abatuloncil  in  t'avoiu- of  1  J-i  in.  locust  vwod  pins,  it  being  foimd 
tli.il  o.ik  pins  ;»ftei-  five  or  six  years  were  inclined  to  rvM  and  break 
olV  at  the  shoulder  when  subjected  to  any  great  strain. 

Where  great  strength  is  required  at  comer  jk>1os  or  fv^r  dead 
endin.g,  it  is  advisable  to  use  solid  iron  pins. 

On  long  straight  runs  it  is  advisable  lo  set  the  CI^■>ss  arms  in 
such  a  vv.iy  that  they  alternately  taco  each  other  on  adjaconj 
poles  and  are  back  to  back  on  the  next  two  poles  :  in  this  wa> , 
should  a  stretch  be  cut  down  or  a  pole  break,  there  is  Jess  dangVp 
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of  the  cross  arms  being  wrenched  off  than  if  they  were  all  set  in 
the  one  direction. 

At  all  long  stretches,  corners,  and  for  dead  ending-,  cross 
arms  should  be  doubled,  with  a  spacing  block  at  either  end  ot 
same  and  fastened  at  the  ends  by  bolts  run  through  the  spacing 
blocks. 

Insulators. — For  regular  line  voltages  of  2000  to  3000  volts,  the 
ordinary  deep  grooved,  double  petticoat  glass  insulators  are  used; 
for  higher  voltages  it  is  necessary  to  use  specially  prepared  triple 
petticoat  insulators  of  porcelain  or  a  combination  of  porcelain  and 
glass,  so  proportioned  as  to  give  the  greatest  distance  between 
the  point  of  support  of  the  wire  and  contact  with  the  pin  and  at 
the  same  time  permitting  of  a  minimum  amount  of  sinface  leakage. 

These  insulators  are  ordinarily  subjected  to  a  break  down 
test  before  being  placed,  in  order  to  locate  defects. 

Wire. — For  all  ordinary  line  work  soft  drawn  copper  wire  is 
preferable  to  hard  drawn,  the  disadvantages,  in  using  it  due  to 
increase  of  sag  being  more  than  offset  by  the  difficulties  in 
handling  hard  drawn  wire  and  the  possibilities  ot  damaging 
same  when  it  is  being  erected. 

As  )  et  aluminum  has  not  come  into  general  use  for  overhead 
construction  owing  to  the  difficulty  of  making  pioper  joints  and 
the  greater  size  of  the  conductor  necessary  to  get  the  equivalent 
conductively  of  copper. 

It  is  customary  on  city  lines  to  use  wire  insulated  with  a  double 
braid  of  cotton  thoroughly  saturated  with  an  insulating  com- 
pound. 

Rubber  covered  wires  for  line  work  are  of  no  use  as  the  in- 
sulation will  deteriorate  in  a  comparatively  short  tune,  when  ex- 
posed to  all  kinds  of  weather,  rendering  it  worse  than  useless. 

TiElNG. — The  line  wire  is  secured  to  an  insulator  at  each 
cross  arm,  being  laid  in  the  groove  of  the  insulator  and  tied 
with  a  short  length  of  wire  about  one  or  two  guages  smaller  than 
the  line  wire. 

Jointing. — The  ordinary  twist  joint  is  used  except  on  very 
heavy  wires  of  No.  000  guage  and  over,  when  it  is  better  to  use 
a  lap  joint  as  it  runs  over  the  cross  arms  easier  when  the  wire  is 
being  strung. 

Dead  Ending. — Lines  are  generally  dead  en  ed,  on  double 
cross  arms,  the  wire  being  twisted  round  the  insulators  and  then 
back  on  itself,  and  the  tie  wires  soldered  to  thej  linej^wire  on  the 
last  two  or  three  poles.    (Fig.  i. ) 

For  high  voltage  lines,  a  dead  ending  arrangement,  consisting 
of  a  series  of  globe  strain  insulators  "s  sometimes  used,  the  line 


being  fastened  to  one  end  of  a  string  of  strain  insulators,  the 
other  end  of  which  is  bolted  through  the  cross-arm  as  shown  in 
Fig.  2. 

This  system  of  dead  ending  is  not  altogether  satisfactory  as 
the  insulation  of  the  strain  insulators  deteriorates  and  breaks 
down. 

Fig.  3  shows  anotlier  method  for  dead  ending  high  voltage 
lines,  which  has  proved  to  be  very  satisfactory,  although  more 
expensive  than  that  shown  in  Fig.  i. 

VV'ith  this  arrangement  the  wire  is  tied  round  two  insulalors, 
supported  on  a  special  iron  bracket  which  is  bolted  through  the 
cross-arm,  the  centre  of  the  wire  being  in  line  wilh  the  shank  of 
the  bracket. 

.Stkin(;in(;  Wire.  Wire  when  strung  is  subjei-ted  to  me^  nan- 
ical  strains  ilue  to  weight,  tension,  variations  in  temperature  and 
additional  weiglit  in  winter  due  to  ice,  ami  when  stringing  wire 
i  n  our  Canadian  climate,  special  allowanee  nuisl  he  jnaile  lor 
variations  in  temperature. 

Dynamometers  are  not  ordinarily  used  to  determine  the 
tension  of  the  wire  strung,  but  experience  has  shown  what  sags 
to  allow  between  poles  for  different  sizes  of  wii-e. 

The  deflection  of  a  wire  supported  between  two  points  is  given 
by  the  formula  : 

d  =  L'  W 
8  T 

Where  d  =  V'ertical  di  llei  lion  at  middle  of  span. 
L  -  Lengt  h  o\'  span. 
W    Weight  of  wire-  in  lbs.  pec-  ft. 
T  -Maxiniinn  tension  of  wire  in  lbs. 
The  length  of  a  wire  in  a  span  is  given  by  the  formula  : — 

L  +  8d-' 


Stresses. — Pole  lines  are  subjected  to  various  stresses  which 
have  all  to  be  provided  for. 

These  stresses  are  firstly,  those  due  to  the  weight  of  the  con- 
ductors and  fixtures  on  pole,  or  the  weight  of  ice  on  the  con- 
ductors together  with  their  weight  tending  to  crush  the  pole,  and 
secondly,  those  due  to  the  lateral  pressure  of  the  wind  on  the 
pole  and  conductors,  tending  to  break  the  pole  by  bending  ;  the 
action  of  the  wind  also  has  the  tendency  to  break  the  pole  near 
the  ground  due  to  vibration. 

The  danger  due  to  crushing  is  not  very  great  as  there  is  al- 
ways a  very  large  factor  of  safety. 

On  one  of  the  heaviest  pole  lines  in  Montreal  the  factor  of 
safety  foi'  crushing  under  ordinary  conditions  is  about  400.  Once 
during  the  winter,  after  a  very  heavy  sleet  storm,  this  factor 
was  reduced  to  about  240,  owing  to  the  extra  weight  of  ice  on 
the  wires. 

The  stresses,  however,  which  are  most  to  be  feared,  aie  those 
caused  by  wind. 

The  same  pole  line  mentioned  was  blown  down  in  November 
last  during  a  hurricane,  about  eighteen  70  ft.  poles  being  broken. 

McGill  Ot^servatoty  reports  gave  the  velocity  of  the  wind  at 
75  miles  per  hour  which  is  equivalent  to  a  pressure  of  25  lbs.  per 
sq.  ft.  This  represented  a  total  pressure  on  each  stretch  of  this 
particular  line,  of  3,750  lbs.,  and  there  is  no  doubt  if  this  had 
been  applied  as  a  constant  pressure,  that  the  poles  and  guys 
would  have  withstood  same.     However,    the  combination  of  the 
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Where  L,  =  length  of  wire  and  L  =  length  of  span 
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Dead- ENDING-  l/nes 

wind  and  the  swinging  of  the  wires  evidenth'  produced  a  strain 
in  exceals  of  the  strength  of  the  poles  and  guys. 

GuviNG. — All  lines  require  lateral  support  in  the  shape  of 
braces  or  guys  to  withstand  winil  stresses,  the  poles  themselves 
when  loiided  with  wires  being  unable  to  withstand  same. 

In  the  country,  poles  can  be  side  braced  with  short  wooden 
poles  or  guyed  with  anchor  rods,  but  in  cities  this  ij>  impossible 
and  guy  wires  have  to  be  used. 

Galvanized  iron  or  stranded  steel  is  used  for  guy  work,  the 
stranded  steel  being  preferable  as  it  is  much  more  flexible  and 
its  weight  length  for  length  considerably  less. 

On  long,  heavy  lines,  poles  in  addition  to  being  side  guyed, 
should  be  guyed  with  crossed  head  guys  every  four  or  five 
stretches  to  prevent  the  line  running  back  or  the  poles  breaking, 
should  any  single  pole  in  the  line  break  or  a  stretch  be  cut  or 
broken  down. 

Where  there  are  several  cross-arms  on  a  pole  the  "Y"  guy  is 
most  useful,  and  at  points  where  circuits  dead  end  on  one  side 
of  a  cross-arm — "Y"  guys  should  also  be  used  to  prevent  the 
arms  being  twisted  out  of  line. 

The  practice  of  guying  to  trees  and  buildings  should  be  avoid- 
ed in  all  cases,  for  aside  from  making  poor  anchors  for  guvs, 
the\-  are  subject  to  removal  at  a  minute's  notice  from  the  pro- 
prietor and  the  company  owning  them  is  also  liable  for  damages. 

Lightning  Proti-ction. — The  protection  of  aerial  lines  from 
the  effects  of  lightning  storms,  is  a  matter  which  has  received 
considerable  attention  from  all  central  station  engineers  operat- 
ing overhead  systems. 

With  the  advent  of  high  ti-nsion  transmissioTi  Imos,  tin-  diHi- 
culty  of  effectively  protecting  same  has   'tccn   greatly  increasi-d. 

Over-head  systems  may  be  aflfecti'd  in  the  tluee  lollowiiig 
ways  : 

(1)  By  direct  strokes. 

(2)  By  induced  discharges. 
{3)  By  electrostatic  induction. 

Foi  tunately  for  electric  installations,  tlirei-t  strokes  ilo  not  fre- 
t|uentl\-  occui-  for  probably  no  arrester  would  be  of  much  service 
in  preventing  such  a  disch.arge  from  doing  considerable  damage. 

Intluced  discharges  following  a  lightning  flash  aiul  static 
charges,  due  to  surrounding  atmosphere  being  ehargeil,  are  the 
l  Oiulitions  \vhicli  have  to  be  spei-iallv  proviiled  against. 

(.Iwirig  to  the  high  frequency  of  lightning  discharges  anv  in- 
ductani'i-  on  the  line  oflers  an  erormous  inipeilcnci-  to  a  tlisi-hai  gi-, 
which  fact  accounts  for-  llu->  i  1  .-luring  of  transformei-  cimIs,  the 
discharge  taking  the  shortes     i...  most  din-ct  path  to  grouiul. 

Arresters  are  non-induclive  e-.  stances  usuall)'  air  gaps,  one 
side  being  connected  to  the  lii.p  and  the  other  to  earth,  the  re- 
sistance of  these  gaps  being  ow  enough  for  the  lightning  to 
choose  same  for  a  path  to  ground  lather  than  through  sonu-  of 
the  apparatus  connet-ted  to  the  lines. 

Tin-  length  of  the  g-ap  is  governed  by  llu-  woi  Uing  voltage  of 
the  line,  the  general  practice  of  tin-  ilay  being  to  make  it  as 
small  as  possible  wit  houl  the  ordinai-\-  curi  enl  jumping  aei  oss. 
Ilowevc-r,  this  has  the  disailvantage  that  airesteis  are  apt  to  be 
too  sensitive  anil  cause  troubli-  ilue  lo  dust,  lobwebs  anil  ilirl 
accumulating,  or  the  fusing  ovei-  ol  the  spai  k  gaps  due  to  re- 
pi'alril  illsi  liaiges,  lliei  eby  causing  a  slioi  I  i-iri  uil  on  the   line  or 
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a  heavy  ground  as  the  dynam  i  current  follows  the  lig-htning-  dis- 
charge across  the  gap. 

A  lightning  arrester,  in  addition  to  affording  a  short  path  to 
ground,  must  also  perform  the  duty  of  an  arc  breaking  circuit 
breaker  to  immediately  interrupt  the  flow  of  the  line  current  to 
ground  and  extinguish  the  arc  which  is  formed. 

Owing  to  the  fact  that  any  inductance  in  the  line  offers  con- 
siderable resistance  to  the  passage  of  a  lightning  discharge, 
choke  coils  are  sometimes  introduced  in  series  with  the  line,  be- 
tween the  arrester  and  the  central  station,  the  combination  of 
arresters  and  choke  coils  forming  a  very  reliable  means  of  pro- 
tecting the  apparatus  in  the  station. 

It  is  not  a  general  practice  to  install  a  choke  coil  in  conjunction 
with  every  arrester  placed  on  the  line,  owing  to  the  high  cost 
which  would  be  involved;  however,  it  is  a  good  scheme  to  place 
such  a  combination  to  protect  any  large  and  expensive  appar- 
atus connected  to  the  circuits. 

These  choke  coils  are  usually  constructed  of  flat  copper  strip 
wovmd  on  a  non-conducting  core,  the  layers  being  insulated  with 
mica  or  some  other  insulator. 

Any  self  induction  in  the  way  of  coils  or  turns  in  the  ground 
wire  of  an  arrester  must  be  avoided  and  when  they  are  being 
put  up,  the  linemen  should  be  watched,  as  it  is  a  favorite  trick  to 
take  up  any  slack  in  a  wire  by  making  a  little  coil  ;  any  such 
coils  would  be  nothing  more  or  less  than  choke  coils  which 
would  completely  offset  the  value  of  the  arrester,  rendering  it 
virtually  useless. 

The  ground  wire  is  a  most  important  feature  in  the  installation 
of  a  lightning  arrester  and  there  is  no  doubt  that  many  failures 
of  arresters  to  protect  lines  are  due  to  poor  ground  connections. 

To  effectively  protect  a  circuit,  arresters  should  be  placed  at 
the  end  of  all  lines  and  at  points  where  thej'  branch  oft  in 
different  directions  and  they  should  be  inspected  and  cleaned 
from  time  to  time. 


glass  insulators  are  run  on  each  pole  line  as  shown  in  Fig.  4, 
two  lines  being  riin  on  the  ends  of  the  top  cross-arm  about 
fifteen  inches  from  the  line  wire  and  the  third  on  a  pin  on  top  of 
the  pole. 

The  barb  wire  is  composed  of  two  twisted  No.  12  B.W.G. 
galvanized  iron  wires  with  one  four  point  barb  every  five  inches, 
and  is  connected  at  each  pole  by  means  ot  a  soldered  joint  to  the 
ground  wire.  This  ground  wire  is  stapled  down  the  face  of  the 
pole  and  is  twisted  several  times  round  the  butt,  after  running 
through  an  iron  pipe  about  eight  feet  long,  which  projects  above 
the  level  of  the  ground,  preventing  the  wire  from  being-  cut  or 
broken,  as  well  as  affording  an  additional  g-round. 

The  ground  wire  and  pipe  were  stapled  on  the  pole  when  the 
poles  were  being  erected. 

As  the  poles  on  the  transmission  lines  are  set  ninety  feet  apart 
the  barb  wire  lines  are  grounded  about  fifty-eight  times  per  mile; 
this  frequent  grounding  being  one  of  the  most  important  points 
in  the  protection. 

It  was  the  intention  before  putting  the  lines  into  use,  to  place 
lightning  arresters  in  addition  to  the  barb  wire,  but  as  they  were 
not  available  in  time  the  lines  were  put  into  operation  without 
them. 

Our  experience  with  the  first  series  of  storms  showed  tha*  well 
grounded  barb  wire  was  a  very  eflFective  protection,  and  the 
lines  were  therefore  operated  under  these  conditions  for  one 
entire  summer. 

Recenth"  arresters  of  the  air  gap  type  have  been  installed  at 
the  power  house  at  Richelieu  as  additional  >rotection. 

During  one  particularly  severe  storm  the  local  distribution 
lines  in  Montreal  and  Chambly,  which  were  not  protected  by 
barb  wire,  were  considerably  affected,  while  no  effects  were 
felt  on  the  transmission  lines  at  all,  although  trees  were  struck  in 
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Despite  the  many  devices  used  on  the  various  tj'pes  of  ar- 
resters to  extinguish  the  arc  formed,  the  line  cui  rent  is  occasion- 
ally not  broken,  thereby  causing  a  short  circuit  or  dead  ground. 
To  avoid  this  fuses  are  sometimes  placed  on  the  ground  wire  of 
single  pole  arresters  and  in  both  leads  of  double  pole  arresters  ; 
this  however  makes  it  specially  necessary  that  an  inspection  be 
made  after  every  storm  so  that  should  any  fuse  be  blown  it  can  be 
replaced  before  the  next  storm. 

Barb  Wire. — Owing  to  the  somewhat  uncertain  action  on 
lightning  arresters  barb  wire  has  been  used  on  transmission 
lines  as  a  protection  against  lightning,  and  the  results  obtained 
have  clearly  demonstrated  that  it  is  a  most  satisfactory  means 
of  protection. 

Barb  wire  is  usually  strung  on  pins  on  top  of  the  poles  and  also 
at  the  ends  of  top  cross-arm.  In  some  places  a  s]iecial  two  pin 
cross-arm  has  been  used  above  the  line  wires,  to  carry  the  barb 
wires,  and  in  other  places  a  single  line  of  barb  wire  is  strung  on 
top  of  the  pole. 

Experience  has  shown  that  it  is  advisable  to  fasten  the  barb 
wire  to  glass  insulators  on  pins  rather  than  to  staple  it  to  the 
pole  owing  to  the  superior  mechanical  support,  the  insula. or  of 
course  not  being  used  for  insulating  pin-poses. 

Some  engineers  consider  that  the  trouble  caused  by  using 
barb  wire  offsets  its  value  as  a  protective  device  ;  and  for  that 
reason  its  use  has  been  abandoned  in  one  or  two  instances. 

A  description  of  the  methods  ;nlopled  to  protect  the  Chambly 
12,000  volt  transmission  lines  from  lightning  may  be  of  interest 
as  the  results  obtained  on  the  two  lines  have  been  eminently 
satisfactory. 

Two  duplicate  lines  are  run  from  Chambly  to  Montreal,  the 
total  distance  being  about  17  miles  for  each  lino,  of  which 
miles  are  aerial  and  2\/„  miles  undergi  ountl  c.ibles.  The  inidor- 
ground  cable  is  divided  up  in  three  sections,  the  first  seiMion 
being  about  a  mile  and  a  h;ilf  from  the  power  house,  the  secoiul 
about  fifteen  miles  from  the  power  house,  ami  llie  lliird  .\1  llie 
Montreal  end. 

The  country  through  which  the  lines  pass  is  very  flat  and 
marshy  towards  the  Montreal  end.    Three  lines  of  barb  wire  on 
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its  immediate  neighborhood. 

It  was  at  first  thought  that  the  l>arb  wire  would  nist  and  break 
down  very  quickly,  but  after  two  years  operation  an  ins|XH-tion 
shows  that  it  is  in  a  very  good  condition,  and  as  yet  there  has 
never  been  a  single  case  of  it  breaking. 


SOCIAL  FEATURES. 

The  social  features  announced  on  the  programme  were  all 
carried  out  on  time,  and  afforded  much  instruction  as  well  as  en- 
joyment to  the  visitors.  The  showers  of  rain  which  fell  at  inter- 
vals during  the  convention,  came  so  opportunely  as  not  to  inter- 
fere with  the  carrying  out  of  the  programme. 

At  the  close  of  the  business  proceedings  on  the  first  day,  a 
carriage  drive  was  provided  by  the  citizens,  enabling  the  visitors 
to  view  to  advantage  the  many  features  of  interest  in  and  about 
the  city.  In  the  evening  by  the  courtesy  of  the  Ottawa  Electric 
Co.,  a  visit  was  made  to  Brittania-on-the-Bay,  a  delij^htful  sum. 
mer  resort  about  eight  miles  distant  from  the  city,  where  music 
was  provided  by  the  local  Regimental  Band. 

At  noon  on  Thursday  a  group  pliotograph  of  the  members  was 
taken  on  the  steps  of  the  Parliament  Buildings.  At  the  close  of 
the  afternoon  business  session,  the  Ottawa  Fire  Brigade  gave  an 
interesting  exhibition  of  their  modern  fire-fighting  appliances 
and  the  proniplil\ide  and  skill  of  the  firemen  in  the  use  of  the  same. 
At  g  p.m.  upwarps  of  one  Inmdred  members  and  invitetl 
guests  of  the  .Association  assembled  in  the  dining  hall  of  the 
Russell  House,  to  participate  in  the  .\nniial  .Association  Banquet. 
The  function,  which  was  presided  over  by  the  President,  Mr.  A. 
A.  Dion,  was  a  most  successful  and  enjoyable  one.  The  tc»ast 
list  was  as  follows: — "The  King,"    to  which  the  company 
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heartily  responded  by  singing-  the  National  Anthem;  "Our 
Guests,"  responded  to  by  His  Worship,  Mayor  Morris,  and  Mr. 
AVarren  Y.  Soper  ;  "Kindred  Associations,"  to  which  Mr.  Fred. 
Nicholls  responded  on  behalf  of  the  National  Electric  Light 
Association  ;  Mr.  Thos.  Ahearn,  for  the  American  Institute  of 
Electrical  Engineers,  and  Col.  Anderson  for  the  Canadian  Society 
of  Civil  Engineers  ;  "  The  Press  '  and  "  The  Ladies."  A  choice 
programme  of  instrumental  music  was  rendered  during  the 
evening  by  the  Orchestra  of  the  Governor  General's  Foot 
Guards,  and  some  capital  songs  were  sung  by  Messrs.  Frank 
Buels,  J.  E.  Miller,  and  Chas.  Watt. 

On  Friday  afternoon,  after  the  close  of  the  last  business  session 
of  the  convention,  visits  were  made  to  the  power  houses  and  other 
points  of  interest  at  the  Chaudiere,  and  afterwards  by  courtesy 
of  the  Hull  Electric  Co.  to  Queen's  Park,  Aylmer,  and  to  the 
powerhouses  of  the  Hull  Electric  Co.,  and  the  Capital  Power 
Co.  at  Deschenes  Rapids.  Wh'le  at  Aylmer  a  cordial  vote  of 
thanks  to  the  Local  Committee  for  their  imtiring  and  successful 
efforts  to  insure  a  pleasant  time  to  the  visitors  was  passed  on 
motion  by  Mr.  E.  D.  McCormack. 

CONVENTION  NOTES. 

"You're  no  better  than  nobody  else"  was  the  retort  flung  back 
by  a  French  Canadian  hack-driver  at  a  confrere  who  objected  to 
to  being  "backed  into"  by  the  man  in  front,  during  the  carriage 
drive.  To  an  enquiry  as  to  where  he  was  going,  the  same 
individual  replied,  "II  can't  help  it  ;  I  hev  to  follow  the  fellow 
behin  ;  don'  I  ?" 

The  tendency  to  substitute  very  large  for  small  units  is  well  ex- 
emplified in  the  new  generating  stations  at  Ottawa  and  Deschene. 
The  simplicity  of  these  stations  is  in  striking  contrast  to  the 
complexity  of  those  of  an  earlier  period. 

The  visitor  is  impressed  with  the  fact  that  current  is  being 
cheaply  produced  in  Ottawa  by  seeing  electric  lights  burning  in 
shop  windows  at  almost  all  hours.  The  flat  rate  consumer 
evidently  believes  in  getting  his  money's  worth. 

One  of  the  beautiful  sights  was  the  glowingline  of  incandescent 
lamps  which  light  the  tracks  of  the  Ottawa  Street  Railway 
Company's  line  to  Brittania  on  the  Bay  a  beautiful  pleasure 
resort  which  the  Company  has  established  eight  miles  distant 
from  the  city.  Every  other  pole  on  this  line  carries  an 
incandescent  lamp.  The  delegates  were  carried  over  the 
line  at  the  speed  of  a  mile  in  two  minutes. 

Mr.  J.  A.  Burns,  of  Montreal,  had  his  pockets  filled  with 
steel  paper  knives  with  bone  handles  on  which  was  displayed 
the  name  of  Munderloh  &  Co.,  Montreal,  dealers  in  electrical 
supplies.    There  was  a  large  demand  for  this  useful  souvenir. 

Mr.  E.  E.  Carry  on  behalf  of  Messrs  R.  E.  T.  Pringle,  present- 
ed the  delegates  with  a  useful  souvenir  in  the  form  of  a  pocket 
measuring  tape  the  case  of  which  bore  the  name  and  address  of 
the  donors. 

Mr.  Frederic  Nichols,  has  forwarded  a  cheque  for  $20  to  the 
chief  of  the  Ottawa  fire  department  in  token  of  his  appreciation 
of  the  creditable  exhibition  afforded  the  visitors  of  the  efFiciency 
of  the  brigade. 

Mr.  Geo.  Sadler,  of  Lindsay,  was  one  of  the  verterans  of  the 
convention,  and  appeared  to  thoroughly  enjoy  himself. 


MR.  P.  G.  GOSSLER. 

Mr.  Gossler,  the  newly  elected  President  of  the  Can- 
adian Hilectrical  Association,  was  born  in  Aug-ust  1870, 
at  Lancaster,  in  Columbia  County,  Pennsylvania.  In 
1890,  when  not  quite  twenty  years  of  age,  he  graduated 
from  the  Pennsylvania  State  University  as  Mechanical 
and  Electrical  Engineer. 

After  a  short  service  with  the  Chester  P'oimdry  and 
Machine  Co.,  of  Chester,  Pennsylvania,  and  with  the 
Edison  Electrical  Company,  at  their  New  York  Office, 
he  joined,  in  April,  1891,  the  staff  of  the  United  Electric 
Light  &  Power  Company,  operating  several  lighting 
stations  in  New  York  City,  and  remained  with  that 
company  as  Electrical  Engineer,  until  about  May,  1895, 
when  he  came  to  Montreal  to   take   the  position  which 


he  now  holds  of  General  Superintendent  and  Electrical 
when  he  came  to  Montreal  to  take  the  position  which 
he  now  holds  of  General  Superintendent  and  Electrical 
Engineer  of  the  Royal  Electric  Company. 

His  experience  with  these  two  companies  has  been 
very  varied  and  extensive.  While  connected  with  the 
United  Electric  Light  &  Power  Company,  of  New  York 
City,  he  designed  and  constructed  the  extensive  dis- 
tributing switchboards  for  handling  the  large  business 
in  incandescent  lighting,  and  was  also  actively  connected 
with  and  engaged  in  the  placing  of  the  underground 
cable  system  of  that  company,  covering  the  city  up  to 
125th  street. 

His  work  with  The  Royal  Electric  Company  has,  as 
is  well  known,  been  of  the  most  extensive  and  varied 
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character,  including  the  re-arrangement  of  all  the  dis- 
tributing circuits,  the  re-construction  of  the  generating- 
plant,  and  the  extension  of  its  system  from  a  service  of 
less  than  50,000  lights  to  upwards  of  1 15,000  lights  and 
some  10,000  horse-power  for  motor  service,  together 
with  the  extensive  system  of  street  lighting  service.  He 
is  also  very  actively  engaged  in  and  has  supervision  of 
the  works  at  Chambly,  and  their  operation  at  the  power 
house  and  in  Montreal  is  entirely  under  his  direction. 

He  has  kept  himself  fully  in  the  forefront  of  practical 
electrical  work  as  applied  to  lighting  and  power  ser- 
vice. He  is  a  member  of  the  American  Institute  of 
Electrical  Engineers,  and  is  recognized  as  an  authority 
in  electrical  as  well  as  mechanical  and  hydraulic  work- 
Immediately  on  his  arrival  in  Canada  Mr.  Gossler 
connected  himself  with  and  took  an  active  interest  in  the 
Canadian  Electrical  Association.  His  abilities  were  at 
once  recognized,  and  he  was  appointed  a  member  of 
the  Executive  and  other  important  Committees.  In 
appreciation  of  his  valuable  services,  he  was  electee! 
first  vice-president  and  at  the  recent  convention  in 
Ottawa,  was  accorded  the  highest  position  in  the  gift, 
of  the  Association.  There  exists  the  utmost  confidence, 
that  during  his  term  of  office,  as  president,  he  will' 
adorn  the  position,  and  promote  in  the  highest  pos- 
sible degree  the  interests  of  the  Association. 
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ACCIDENTS  TO  RESERVOIR  DAMS. 

Bv  C.  Baillarge,  Mem.  Am.  Soc.  C.  E. 

The  late  washout  at  the  reservoir  dam  at  Middlefield, 
Mass.,  and  that  at  Chicoutimi,  Que.,  can  only  avail  as 
lessons  in  "The  Instructiveness  of  failure"  when  the  way 
in  which  they  occurred  can  be  made  known  to  the  pro- 
fession. 

True,  it  has  been  shown  that  in  the  Middlefield  case, 
where  the  dam  was  but  20  feet  high,  and  the  level  of  the 
spill-way  15  feet,  the  gates  over  the  spill-way  could  1  ot 
be  opened  due  to  their  faulty  construction  and  that  the 
water  rose  till  it  poured  over  the  dam  iind  caused  its  de- 
struction ;  but  how  the  erosion  could  have  caused  the 
wreck  is  not  explained,  in  view  of  the  fact  that  between 
the  outer  walls  of  the  dam  which  was  30  feet  in  breadth 
and  abundantly  heavy  and  strong  to  resist  any  pushing  or 
forcing  of  the  dam  forward  as  at  Boazey  in  France,  Austin 
in  the  United  States  and  elsewhere,  there  were  two  in- 
termediate bulk  heads  or  walls  of  2-inch  matched  sheet 
piling  on  boarding. 

No  gradual  erosion  from  the  top  downwards  could  there- 
fore have  occurred  on  account  of  these  intervening  water 
tight  partitions.  The  only  way  then  of  explaining 
the  washout  through  and  through  the  dam,  is  this  :  the 
overflowing  water,  first  wore  away  the  outer,  lower  01 
down  stream  of  the  three  vertical  sections  of  eartli  work 
into  which  the  dam  was  divided  by  the  bulk  heads,  taking 
with  it  the  rubble  work  of  the  revetment  wall,  the  com- 
ponent stones  from  which  were  found  as  far  as  500  feet 
down  the  river. 

When  this  outer  or  lower  portion  of  the  dam  had  crumb- 
led away,  the  lower  of  the  two  bulk  heads  followed  suit, 
after  which  the  over-pour  of  water  immediately  attacked 
and  scoured  away  the  middle  section  of  the  earth  work, 
followed  by  the  overthrow  of  the  upper  or  inner  bulk 
head,  and  this  by  the  immediate  cutting  througli  and 
down,  by  erosion,  of  the  inner  or  up-stream  section  of 
the  earth  filling  with  its  protective  wall  of  drv  rubble. 

Where  a  portion  of  the  clay  filling  was  resistcnt  enough 
to  hold  its  own  against  the  scour,  up  to  a  certain  height 
from  l)oltom  level  of  reservoir,  the  portions  of  \he  hulk 
heads  above  that  level,  were  of  course  broken  off  .it  level 
of  top  of  remaining  clay  by  the  direct  pressure  of  the 
water  behind  thcin. 

The  Middlefield  mishap  is  therefore  a  case  noi  of  the 
bursting  of  a  dam,  not  of  a  bodily  pushing  away  of  the 
dam  as  at  Austin,  but  one  where  the  dam  failed,  as  do 
the  levees  along  the  Mississippi,  by  erosion  of  the  water 
from  above  downwards. 

We  shall  now  see  that  the  accident  at  Chicoutimi  is  a 
case  of  erosion  from  below  upwards.  TJie  dam  across  the 
Chicoutimi,  which  is  one  of  the  out-flows  or  discharges 
from  I,ake  Kinogami  and  its  smaller  companion  as  ax- 
pressed  by  the  diminutive  "Schish"  Kenogamischish,  is 
about  a  mile  from  the  city  or  town  of  Chicoutimi,  the 
Metropolis  of  the  Sagucnay  District. 

The  dam  is  built  at  right  angles  across  the  stream,  a 
powerful  one  emptying  into  the  vSagiienay  river.  It  is  a 
wooden  structure  of  crib  work  with  a  base  up  stream  of 
about  3  to  I,  planked  over  with  a  water  tight  flooring 
and  relying  for  its  stability  on  being  kept  down  and  in 
situ  by  the  very  weight  of  water  above  it,  some  20  feet 
higher  than  on  the  down  side,  and  though,  the  higher  the 
water  within  tlie  reservoir  the  greater  the  thrust  outward 
or  downward,  the  greater  also  the  weight  upon  the  dam 
and  its  adherence  to  the  bottom  on  which  it  rests  and  is 
probabl}'  bolted  to. 

Above  the  dam  proper  is  a  supcr.structure  some  10  feel 
or  more  in  height  answering  as  a  bridge  or  roadway  be- 
tween the  opposite  sides  of  the  river  and  to  the  upper  or 
tip  stream  side  of  this  superstructure  are  adapted  a  series  oi 
some  20  gates  or  more,  but  which  as  at  Middlefield,  must 
Lave  been  inoperative  due  to  their  great  size  under  a  head 
of  some  10  feet  of  water  against  them  ;  for  the  water  on 
the  occa.<iion  of  the  accident  about  to  be  related  ro.se  to  to 
feet  above  its  normal  freshet  level  and  evidenely  pressed 
hard  against  the  dam  superstructure  which  is  entirelv  too 
narrow,  it  being  but  12  feet  wide  instead  of  20  which  it 


should  have  been  ;  and  to  proof,  it  is  now  bulged  down 
stream,  wriggled  and  out  of  plumb  as  well  as  out  of  line. 

Now  while  this  dam  of  some  hundreds  of  feet  in  extent 
across  the  river  was  solidly  abutted  against  the  river's 
high  and  rocky  bank  at  one  or  its  eastward  end  ;  the 
western  end  of  it  rested  on  or  a  few  feet  into  the  face  of 
a  bank  of  quite  a  different  nature  on  the  opposite  side  : 
where  not  only  does  the  rock  rise  to  or  crop  out  at  level 
o  f  bed  of  river  ;  but  the  material  above  it  and  for  a 
height  of  some  50  to  60  feet  is  nothing  but  the  most  ir- 
resisting  soft  clayey  sand  and  vegetable  mold. 

Had  the  precaution,  an  expensive  one  of  course,  been  re- 
sorted to,  as  was  done  at  Grand  Mere  on  the  St.  Maurice, 
in  an  absolutely  similar  case,  of  rip-rapping  the  face  of 
the  cliff  from  the  dam  to  some  distance  up  stream  or  of 
a  wooden  revetment  against  wash  and  scour  of  river, 
the  accident  likely  might  not  have  happened.  It  would 
certainly  not  have  occurred  had  this  cliff  revetment  been 
made  water  tight  to  a  certain  height,  even  though  it 
should  have  cost  an  extra  $20,000  or  more  to  do  so  along 
a  stretch  of  200  to  300  feet. 

What  happened  is  this  :  the  water  having  on  the  occa- 
sion risen  to  30  feet,  a  pressure  of  13  pounds  to  the 
square  inch  or  close  upon  2,000  lbs.  to  the  foot,  a  great 
tendency  to  filtration  through  the  bottom  of  the  bank 
( where  the  strain  was  irresistible  by  material  of  the  light 
and  loose  structure  alluded  to)  was  brought  aljout.  and 
a  leakage  through  and  around  the  western  end  of  the  dam 
was  seen  to  occur.  Under  such  pressure  and  through 
such  friable  material  it  may  ea-sily  be  imagined  how 
quickly  the  scour  did  its  work,  increasing  in  a  few  hours 
the  water  way  through  the  bottom  of  the  bank  to  the  di- 
mensions of  a  sewer  and  then  enlarging  sidewards  and 
from  below  upwards,  to  the  vastncss  of  a  tunnel,  when 
of  course  the  roof  or  over-lying  earth  caved  in— the  out 
rushing  water  in  the  mean  time  wearing  away  the  side 
hill  from  below  and  causing  the  cliff  to  go  piece  by  piece 
almost  vertically  in  slices  from  4  to  6  feet  thick  at  a 
time,  till  the  gap  up  stream  from  the  dam  reached  to  a 
distance  of  some  200  feet,  while  in  the  direction  of  the 
length  or  axis  of  the  dam  prolonged,  the  hill  was  cut  in- 
to by  not  less  than  300  feet  and  the  scour  down  stream 
or  below  the  dam  wore  away  the  bank  of  the  river  to  a 
distance  of  more  than  700  feet. 

The  quantity  of  material  carried  away — the  cliff  as  al- 
ready stated  being  some  60  feet  high — is  not  less  than  300,- 
000  cubic  yards  discoloring  the  water  of  the  Sagucnay  for 
miles  below  the  town  and  rendering  it  for  the  time  Ijeinr 
unfit  to  drink. 

The  dam  will  of  course  now  have  to  be  extended  bv 
some  300  feet  or  more  to  the  opposite  bank  or  to  the  pres- 
ent site  thereof,  while  a  temporary  dam  will  have  to  be 
built  to  confine  the  water  to  passing  over  the  present  dam 
till  the  extension  is  put  in  :  but  the  whole  structure  should 
be  widened  out  down  stream  by  say  20  feet,  to  support  a 
bridge  and  gate  superstructure  of  some  25  to  30  feel  in 
breadth  and  capable  of  holding  its  owti  atrainst  .-^nv  subse- 
quent rise  of  like  magnitude  in  the  river  :  and  this  should 
be  done  at  any  cost  and  in  tlic  companv's  o\\ti  inter- 
ests ;  for  as  the  area  of  the  reservoir  or  breadth  of  water 
upheld  will  hereafter  be  of  so  much  greater  an  extent 
westward,  a  second  accident  of  the  kind  might  sweep 
down  upon  tlte  city  and  destroy  thousands  of  dollars 
worth  of  property,  with  prol  ably  or  at  .-^ny  rate  possibU 
loss  of  life  for  which  the  company  might  be  held  rcs^KtH- 
sible — and  a  stitch  in  time  saves  nine. 

j  I  would  also  say  here  in  relation  to  tlie  new  concrete 
dam  at  the  Chaudiere — it  was  quite  a  question  this  spring 
whether  it  would  not  give  under  the  immense  ice  prcstsnre 
against  its  almost  vertical  inner  or  upper  face,  and  my 
surmises  of  last  fall  when  writing  on  the  subject  have  now 
become  a  certainty,  and  to  the  effect  that  inward  of  this 
loncrete  rampart  should  be  made  an  inclined  apron  of 
crib-work  of  two  or  three  feet  of  base  to  one  of  height 
boarded  over  with  deals  or  plank  laid  parallel  to  the  flow 
of  water,  and  such  that  any  future  tendency  of  an  ice  jam 
against  the  dam  will  be  done  awav  with  bv  the  ccrta\nt\ 
that  the  swell  of  the  ice  forward  or  down  stream  will 
shove  it  up  the  incline  and  topple  it  over  the  dam  in  a 
way  to  do  no  damage  to  the  permanent  structure. 
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PROGRESS  IN  ELECTRIC  LAMPS.* 

Bv  Prof.  Andre  Blondel. 

The  object  of  this  paper  is  to  pass  in  review  the 
improvments  reahsed  up  to  the  present,  and  those  still 
to  be  hoped  for,  in  arc  and  incandescent  lamps. 

Progress  In  Arc  Lamps — .During  the  past  10  years 
great  strides  have  been  made  both  as  regards  the 
theory  and  the  contruction  of  arc  lamps.  Our 
theoretical  knowledge  of  the  properties  of  the  arc  has 
greatly  inceased.  The  measurements  of  M.  VioUe  have 
shown  that  the  maximum  temperatures  reached  in  the  arc 
3,5oo°C.  at  the  positive,  2,7oo°C.  at  the  negative  carbon, 
andalsothat  in  a  closed  space  the  brightness  and  the  tem- 
perature of  the  crater  are  constant.  Again,  after  adiscus- 
sion,  joined  in  by  many  authorities,  itseems  now  settled  in 
conformity  with  the  present  author's  conclusions  that 
the  back  E.M.F.  in  the  arc  exists  only  as  arising  from 
the  arc's  resistance,  which  can  be  considerably  modified 
by  the  addition  of  salts  to  the  crater.  Mrs.  Ayrton's 
experiments  have  connected  by  simple  laws  various 
phenomena  of  the  arc  ;  in  particular  they  have  shown 
that  the  energy  consumed  is  a  linear  function  for  each 
diameter  of  the  carbon.  That  the  apparent  resistance 
varies  not  only  with  the  diameter  of  the  carbons  and 
the  length  of  the  arc,  butalso  with  nature  of  the  carbons 
and  the  surrounding  gas  has  been  shown  by  various 
experimenters.  Mr.  E.  Wilson,  repeating  an  experiment 
by  M.  Cailletet,  has  shown  that  the  brightness  of  the 
positive  carbon  diminishes  when  the  pressure  is  in- 
creased, and  that  by  the  withdrawal  of  gas  a  carbon 
mist  is  produced.  M.  Le  Chatelier  has  attributed  the 
constancy  of  the  temperature  of  the  crater  to  the  presence 
of  fusing  carbon  there.  In  addition,  the  author's 
experiments  have  shown  that  in  free  air  the  brilliancy 
of  the  arc  increased  with  the  current,  and  passes  from 
150  candles  per  square  millimetre  for  small  arcs  to  220 
candles  per  square  millimetre  for  powerful  arcs.  Mrs. 
Ayrton,  in  her  reserches  on  the  hissing  of  the  arc, 
discovered  that  the  hissing  is  caused  by  the  advent  of 
oxygen  at  the  crater  ;  and  that  the  phenomenon  does 
not  occur  below  certain  current  density,  and  is 
preceded  byTrolter's  phenomenon  of  the  rotation  ot  the  arc 
on  itself. 

As  regards  the  alleiiating-ciirrent  arc  the  author  has 
given  a  detailed  analysis  of  its  periods  of  lighting  and 
extinction,  and  of  its  current  and  voltage  curves  ;  he 
has  shown  the  parts  played  by  the  resistance  and  the 
self-induction  of  the  circuit,  the  conductivity  of  the 
core,  and  the  form  of  the  E.M.F.  curve  of  the  generator. 

The  electric  arc  does  not  conform  to  Ohm's  law,  for 
increase  of  current  produces  widening  of  the  arc,  and 
consequently  a  diminution  of  the  resistance.  This 
leads  to  instability,  which  must  be  guarded  against,  on 
a  constanl-potcnlial  supply,  by  the  inclusion  of  a  resist- 
ance in  series.  This  instability  was  studied  by  the 
author  in  iH<>i  by  drawing  "characteristic  curves  of 
extinction,"  in  which  the  potential  difference  between 
the  lamp  terminals  was  plotted  for  various  current. 

As  regards  the  mode  of  regulation,  the  differential 
.system  seems  lunv  universally  admitted  to  be  the  best. 
We  may  take  with  the  minimum  voltage  of  30  volts  for 
the  arc  a  potential  dropof  i  -5  voltsin  thesteadyingresist- 
ance  for  alternating  arcs,  and  with  33  volts  a  fall  of  3-5 
volts  to  4  volts  in  the  resistance  for  continous-ciirrent 
arcs.    The  u.sc  of  shunt-lamp-^  presents  some  advan- 
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tages  over  the  differential  system  ;  the  lamps  are 
simpler  ;  there  is  no  risk  of  burning  out  by  too  strong 
a  current  ;  and  they  permit  of  easier  regulation  of  the 
current  within  wide  limits. 

The  oscillographic  study  of  the  extinction  of  the  arc 
without  additional  resistance,  shows  it  to  take  place 
slowly,  the  phenomenon  requiring  about  i  losec.  or  even 
more  for  its  completion.  This  indicates  that  with 
quick-acting  and  sensitive  mechanism  the  normal  arc 
may  be  uninterruptedly  maintained  with  only  small 
steadying  resistance  in  series.  The  inertia  of  the  mov- 
ing parts  leads  to  hunting  however,  unless  the  vibra- 
tions set  up  are  rapidly  damped  by  a  dash-pot.  In  the 
best  modern  lamps,  air  dash-pots  are  employed,  and 
the  adjusting  mechanism  has  reached  great  perfection. 
Arc  lamps  have  numerous  constructional  conditions  to 
satisfy.  They  must  be  able  to  stand  rough  handling 
and  every  weather,  and  must  be  capable  of  easy  and 
quick  replenishment  and  repair.  It  is  noticeable  that 
of  recent  years  there  has  been  a  tendency  to  revert  to 
the  use  of  clockwork  mechanism  on  account  of  its  great 
sensitiveness  and  small  consumption  of  energy.  As 
for  motor  mechanisms,  they  are  rather  complicated 
when  continuous  currents  are  used,  but  with  alternat- 
ing currents  assume  various  elegant  forms  of  the  tvpe 
of  a  metal  disc  embraced  by  electro-magnets  of  suitably 
differing  phases.  With  certain  types  of  mechanism  in 
alternating  current  lamps  the  self-induction  of  the 
regulating  coils  tends  to  reduce  the  sensitiveness. 
This  self-induction  effect  might  be  compensated,  as  M. 
Claude  has  suggest-d,  by  proper  condensors.  The 
self-induction,  however,  tends  also  to  keep  the  imped- 
ance almost  constant,  in  spite  of  variations  ot  the 
resistance  of  the  coils  through  temperature  alterations, 
and  so  gives  the  alternating-current  lamp  some  advan- 
tage over  the  continuous-current  lamp.  In  the  latter 
lamps  Ingenious  temperature  compensators  have  been 
adapted,  but  these  unfortunately  leave  uncorrected  the 
variations  of  the  resistance  produced  by  the  shortening 
of  the  carbons.  Improvements  In  mechanism  have 
brought  many  good  double  carbon  lamps  into  use  ; 
among  these  the  Crompton-Pochin,  Brockle-Pell,  and 
Korting  and  Matheson  lamps  may  be  mentioned. 
The  author  has  for  a  long  time  considered  that  these 
lamps  are  very  efficient  as  regards  the  utilisation  of  the 
energy  supplied.  Besides  this  they  require  little  labor 
and  are  economical  in  carbons. 

Modern  methods  of  lamp  grouping  differ  greatly 
from  the  old  system,  in  which  the  employment  of  iso- 
lated lamps  was  necessary.  One  modern  tendency  is, 
however,  to  use  high-voltage  enclosed  lamps  working 
directly  at  1 10  volts  ;  another  is  to  use,  as  of  old,  two 
lamps  in  series,  each  absorbing  from  30  to  ^{c;  volts. 
In  both  these  cases  the  steadying  resistance  Is  impor- 
tant. Hut  by  the  construction  of  differential  lamps  the 
importance  of  the  steadying  resistance  is  minimized. 
Low-voltage  lamps  have  been  inu.se  since  1889,  but  It  was 
not  till  after  1897,  when  the  Hegner  (Volta)  lamp  ap- 
peared, that  the  low-voltage  lamp  entered  largely  info 
industrial  practice.  Siemens  and  I  lalske,  as  also 
Korting  and  Mathieson,  in  their  low-voltage  lamps  use, 
at  starting,  a  high  resistance  which  is  after- 
wards gradually  removed.  With  these  the  fear  arises 
that,  in  spite  of  the  perfection  of  the  mechanism,  certain 
circumstances  may  lead  to  a  dangerous  Increase  of  the 
currrent.  Hegner,  using  also  dilVorontial  lamps,  but 
without  special  mechanism,  puts  three  in  series  with  ;in 
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automatic  rheostat  of  four  parts,  which  are  removed 
successively  as  the  lamps  get  started,  thus  securingf  a 
more  stable  and  less  dangerous  arrangement  than  the 
former.  Still  more  recently  Vigreux  and  Brille  have 
proposed  a  special  mechanism  on  the  differential  system 
which  without  springs,  weights,  or  frictional  appliances, 
can  produce  a  very  rapid  recoil  of  the  carbon  if  the  arc 
becomes  shortened.  The  advantages  of  these  low-volt- 
age lamps  are  that  thay  enable  a  better  distribution  of 
illumination  to  be  effected  and  that  they  are  more 
economical  as  regards  consumption  of  energy.  Against 
these  advantages  must  be  set,  however,  the  heavy  ini- 
tial expense,  the  complication  and  delicacy  of  the 
mechanism,  and  the  necessity  for  carbons  of  very  special 
quality. 

With  these  lamps,  grouping  by  threes  is  called  for 
only  on  short,  small-resistance  circuits.  When  large 
areas  are  being  supplied  the  leads  furnish  sufficent 
steadying  resistance  for  the  usual  arrangement  of  two 
arcs  in  series.  In  any  case  it  is  only  on  circuits  at  1 10 
volts  and  when  sub-division  of  the  illumination  is 
desired,  that  low-resistance  lamps  are  specially  useful. 
When,  however,  the  distribution  is  made  at  220  volts, 
and  especially  when  220  volts  is  to  be  substituted  tor 
1 10  volts  in  an  existing  circuit,  a  reduction  of  the 
number  of  lamps  under  a  given  voltage  should  rather 
be  aimed  at.  The  solution  of  this  problem  is  afforded 
by  the  enclosed  arc  lamp. 

Illumination  by  arc  lamps  in  series,  with  both 
continuous  and  alternating  currents,  is  still  much  in 
vogue  in  the  United  States,  but  has  been  almost  com- 
pletely abandoned  in  Europe  on  account  of  the  lack  of 
independence  among  the  lamps,  and  the  dangers  accom- 
panying the  use  of  high-pressure  currents.  A  recent 
application  in  this  direction  in  England  consists  in  tlic 
employment  of  constant-current  transformers  and 
Ferranti  rectifiers,  and  thus  allows  the  use  of  lamps 
giving  a  better  light  distribution  tlian  alternating- 
current  arcs.  The  pulsating  cin  rent  produced  is,  how- 
ever, as  dangerous  as  alternating  currents.  On  the 
Continent  commutator  transformation  to  continuous 
current,  or  the  use  of  alternating-current  lamps  with 
reflectors,  is  preferred. 

The  enclosed  arc  lamp  did  not  assume  importance 
till  1894.  It  is  characterized  by  having  a  very  long  arc 
using  a  tension  of  75  volts  to  80  volts.  In  the  Marks 
(or  Jandus)  lamp  the  arc  is  surrounded  by  a  double 
globe,  the  inner  one  of  which  possesses  a  valve  (check- 
gas  plug),  which  permits  expansion  of  the  contained 
air.  The  outer  large  globe  is  protective,  and  becomes 
filled  with  gas  from  the  inner  globe.  In  these  circum- 
stances the  carbons  are  consumed  very  slowly,  and  the 
arc  itself  is  modified  in  character — the  upper  positive 
carbon  is,  through  rotation  of  the  arc,  scarcely  hollowed, 
the  lower  negative  carbon  is  plane,  while  their  normal 
distance  apart  is  8mm.  at  80  volts.  The  mechanism  of 
all  makes  of  these  lamps  is  of  the  most  rudimentary 
type.  And  since  the  carbon  consumption  is  small  the 
displacement  of  the  luminous  spot  is  very  little.  The 
advantages  of  these  lamps  are :  Their  independence  of 
one  another,  the  ease  of  their  application  in  no  volts 
or  220  volts  systems,  the  extreme  simplicity  of  their 
mechanism,  the  employment  of  cheap  carbons,  the 
small  consumption  of  the  carbons,  and  the  reduction  in 
the  amount  of  attention  necessary.  Their  disadvant- 
ages are,  on  the  other  hand,  the  blue  tint  in  the  liglit, 
the    variations  of   brightness    which    render  almost 


necessary  the  use  of  a  diffusing  globe,  the  fouling  of 
his  by  a  silicious  deposit,  and  the  mediocritj'  of  the 
i  ght  fr  om  large  carbons.  The  disadvantages  attending 
the  use  of  alternating-current  enclosed  lamps  remain 
still  so  numerous  that  this  type  of  enclosed  lamp  cannot 
yet  be  regarded  as  a  success. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

At  the  regular  meeting  of  Toronto  No.  i,  C..\.  S.E., 
held  on  the  19th  ult.,  the  following  officers  were  elect- 
ed : — President,  W.  J.  Webb  ;  vice-president,  R.  H. 
Johnston  ;  recording  secretary,  W.  H.  Johnson  ; 
financial  secretary,  N.  V.  Kuhlman  ;  treasurer,  S. 
Thompson  ;  conductor,  T.  D.  Bly  ;  doorkeeper,  J. 
Fox  ;  trustees,  J.  Huggett,  J.  Bannan,  N.  \'.  Kuhl- 
man ;  delegates  to  convention,  W.  J.  Webb,  J.  Hug- 
gett, J.  Bannan,  W.  L.  Outhwaiteand  N.  \\  Kuhlman. 

Hamilton  branch  has  elected  the  following  officers  : 
F.  J.  Sculthorp,  president  ;  J.  A.  Ferguson,  vice-presi- 
dent ;  J.  Ironside,  recording  secretary  ;  G.  W.  Daw- 
son, financial  secretary  ;  W.  R.  Cornish,  treasurer  ; 
R.  C.  Fettigrew,  conductor  ;  N.  Kitchen,  doorkeeper  ; 
R.  C.  Fettigrew,  Thomas  Elliott,  Peter  Scott,  trustees  ; 
Joseph  Ironside  and  T.  Chubb,  representatives  to  the 
convention  to  be  held  in  Brantford  on  .\ugust  20th  ; 
F.  J.  Sculthorp  and  J.  A.  Ferguson,  alternates. 

Toronto  No.  18,  on  the  28th  June  elected  the  follow- 
ing officers  : — President,  Thomas  Graham  ;  vice-presi- 
dent, John  J.  Richardson  ;  treasurer,  P.  Trowern  ; 
financial  secretary,  W.  Inglis  ;  recotding  secretary, 
John  M.  Dixon ;  conductor,  James  Coulter  ;  door- 
keeper, G.  Gracey  ;  auditors,  Joseph  Hughes  and  A. 
W.  \'ance  ;  delegates  to  convention,  J.  M.  Dixon  and 
P.  Trowern. 


THE  JOHN  SCOTT  MEDAL. 

The  Franklin  Institute  of  Philadelphia  issues  each 
year  a  premium  and  gold  medal  which  are  awarded  on 
account  of  what  is  considered  the  most  noteworthy 
achievement  in  electrical  science  during  that  year. 
This  is  known  as  the  John  Scott  Premium  and  Gold 
Medal. 

We  have  recently  been  advised  that  the  award  for 
this  year  has  been  made  to  the  General  Electric  Co., 
on  account  of  their  series  alternating  system  of  street 
arc  lighting. 

During  the  two  and  a  half  years  the  system  has  been 
before  the  public,  230  central  stations  have  ordered 
22,000  arc  lamps  for  operation  on  this  system,  distri- 
buted in  all  parts  of  the  world  :— United  States. 
Canada,  .Australia,  Brazil,  British  Guiana,  China, 
Costa  Rica,  Cuba,  England,  Mexico,  Newfoundland, 
Peru,  South  .Africa. 


TO  OUR  READERS. 

The  advertisement  pages  of  this  number  contain  the 
announcements  of  the  leading  manufacturers  and 
dealers  in  electrical  appliances,  and  should  therefore 
prove  of  much  interest  and  value  to  our  readers.  These 
manufacturers  will  be  pleased  on  request  to  send  you 
full  particulars  of  their  goods,  and  will  appreciate 
mention  of  their  advei  tisomofits  in  the  Electiical  News. 


\\,'ANTED—.\  45  KILOWATT  500  VOLT  KPISOX  MOTOR 
or  geiiorator.    .Vpply  Hunt  Bros..  Oil\  Mill>.  Loiuton,  Ont. 
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J.  B.  FARWELL  &  SON 

(Successors  to  McCaffery  &  Farweil.) 

CONTRACTORS  AND  IlEALKRs  IN 

Canadian  Cedar 
Telegraph,  Telephone, 
Electric  Light  and  Trolley 
Poles. 


OSWEGO,  N.y.,andORILLlft  ONT 

Kindly  Mention  the  Canadian  Electrical 
News  when  corresponding  with 
Advertis  ers. 
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VICTOR 


r 

TURBINES 

t 

I  That  there  are  more  Victor 
i  Turbines  in  use  supplying 
^  power  for  electric  generators 
^  than  any  other,  is  due  to  the 
many  points  of  superiority 
possessed  by  this  Turbine. 


OPERATING  DYNAMOS 


1 


FEATUR  S  NORTH  RlM^MBtRING 

Hiqh  Si)e('d,  Close  Higulation, 
Great  Capacity.  High  Efficien- 
cy,   Perfect    Cylindet  Gate. 
Steady  Motion, 
m  RECENT  PLANTS  INSTALLED: 
p    Lachine  Rapids     Hydraulic  &  Land 
Co.,   Montreal,  Que.,   12,000  h.p. ; 
iljl  Chambly  Manufacturing  ("o.,  Mon- 
P    treal,     Que.,    20,000    h.p.;  West 
tjj    Koolenay  "'ower  &  Light  Co.,  Ross- 
land,    B.C.,  3,000  h.p.;  Dolgeville 
Electric  Light  &  Power  Co.,  Dolge- 
ville, N.Y.;  Honk  Falls  Power  Co., 
Ellenvillc,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,    N.  Y.;    Quebec  Railway, 
Light  &  I'ower  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESPONDENCE  SOLICITED 
THE  11 


1 


i 


Stilwell-Bierce  & 
Smith- Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.S.  A 


I 

P 

I 

! 
I 

I 
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The  Strathcona  Electric  Light  Co., 
Limited,  Man.,  is  applying  for  corpora- 
tion. 

The  United  Electric  Company,  Limited, 
Toronto,  has  increased  its  capital  from 
$150,000  to  $300,000. 

Supplementary  letters  patent  have  been 
issued  increasing  the  capital  of  the  Wire 
Cable  Co.,  of  Montreal,  to  $1,000,000. 


The  C.  P.  Co.,  Limited,  of  Montreal, 
have  applied  for  a  charter  to  manufacture 
electrical  supplies. 

Negotiations  are  under  way  looking  to 
the  extension  of  the  St.  Thomas  street 
railway  to  Port  Stanley,  Ont. 

A  by-law  to  provide  funds  to  extend  the 
electric  light  plant  was  defeated  by  the 
ratepayers  of  St.  Marys,  Ont.,  on  July  2nd. 


21  Bleuru, 
MONTREftL. 


E.  L.  I  eBliUy 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Improved  Otis  Elevator  Controller. 

AkMATI'RES  Re-WOI!NI>. 

Commctators  Re-f?iilt. 
Special  Machines  Designed  and  Blilt. 
Repairs  Rushed. 


WESTON 


I  GO. 


WAVERLY  PARK,  Essex  Co.,  N.J..  U  S. A 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstiasse  N  88. 

London:  Elliott  Bros.,  No.  i- i  St.  Martin's  Lane. 

\^  ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  ovev 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 

A  New  Idea  in  Stairs  and  Car  Steps 

Jippii|Tr/^Tr  Why  not  specify  1  be  Ham  Iton  Improvement  for  Staiis 
niVOril  I  LO  I  e5  and  Cat  Ste,)s,  and  avoid   Accidents  ihroiigli  Slipping. 


1  1 

SECTION 


Patented  in  United  States  and  Canada 
Write  or  'Pli  me  for  Particulars. 
PHONE  8786. 


Patented  in  Unite<i  States  atid  Can;Hl;i. 

H.  J.  HAMILTON,  ("^J^Jt")  Toronto,  Can. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TOROWTO 

(  ■il.,illali:s  iti  K  j':ry  l'i  ovin.;c 
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Steam  tn^mcering 


A  (•(inrw  In  Steam  Kiik-inecrlnK  eiuiblliiK  utii- 
utniinaltnnK  and  weure  Iwltrr 


ciIM'iaUoii    of  dyiiainoB 
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ilentn  III  ]ius! 
liiiBiliiiiiB.  Ini'hiilc 
and  MioturH. 

Wi  li  ai  li  liy  mail,  Mei-liaiilcal, Steam, Klectrl- 
eal,  Civil  !ii\d  Minini;  KiidiiaKTiin; ;  shoii  and 
Foundry  I'rai  lici' ;  Mei  liaiiical  DmwinK;  Aielil- 
teetuiv;  rMiniliiiiK;  Sheet  Meljil  Work;  Cliem- 
iBtry:  ( iniameiital  Deslun;  LeltciInK;  Hook- 
ki'i'iiini,'     Sli  iiomnpliy ;    Teaelilim;  KfiKlleli 

Hr  lien;  l.oionnillve  linnnliin;  Kleetrntlieni- 
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The  city  council  of  St.  John,  N.B.,  are  considering  the 
taking  over  of  the  electric  light  plant  now  used  for  light- 
ing the  suburb  of  Carleton. 

Tlie   Sumiiieiside  Electric  Companx-.  of  Si-mnifr'-irli^.  P.F.T., 

have  ordered  a  150  horse  power  Muuiford  boiler  from  thej 
Robb  Engineering  Company,  of  Amherst,  N.S. 

The  municipal  committee,  in  reporting-  to  the  Trades  and  La" 
hour  Council  of  Toronto,  recommended  that  an  independent  elec.. 
trical  inspector  be  appointed  by  the  city  to  supervise  all  electric 
work. 

The  Shawinigan  Water  and  Power  Company,  of  Shawinigan 
Falls,  Que.,  who  have  tendered  (or  lighting-  the  streets  of  Mon- 
treal, state  that  a  transmission  line  will  shortly  be  constructed 
into  that  city. 

Chuinppe — "  Say,  I  want  to  register  a  kick.  My  telephone 
hasn't  worked  since  I  came  into  these  new  premises,  and  1  can'l 
see  why,  'cause  I  moved  it  carefully  and  put  it  up  myself." — 
Chicago  News. 

Conductors  and  motormen  of  the  Hamilton,  Grimsby,  and 
Beamsville  Electric  Railway  recently  went  on  strike  for  higher 
wages,  but  a  conference  was  immediately  held  and  a  satisfactory 
settlement  arrived  at. 


Allen  McDougal,  of  Three  Rivers,  Que.,  John  Hyde,  of  Mon- 
treal, and  others,  are  applying  for  incorporation  as  the  Provin- 
cial Light,  Heat  and  Power  Company,  capital  $500,000,  and  head 
office  at  Three  River=. 

Messrs.  G.  E.  Smith  and  E.  D.  Loring,  Boston  capitalists,  were 
.  in  Kingston  recently  for  the  purpose  of  forming  a  company  to 
Construct  an  electric  railway  bet  ween  N'apanee  and  Gananoque, 
passing  through  Kingston. 

The  Sackville  Electric  Light  and  Telephone  Company,  of  Sack- 
ville,  N.B..  are  making  a  number  of  improvements.  A  new 
power  house  i?  under  way,  in  which  there  will  be  installed  first- 
class  electrical  apparatus  and  a  100  h.p.  engine  and  boiler. 

The  New  Brunswick  Telephone  Company,  of  St.  John,  have 
elected  the  following  officers:  President,  Hon.  A.  G.  Blair;  vice- 
president,  J.  L.  Black;  general  manager,  F.  P.  Thompson;  sec- 
retary, \V.  E.  Smith;  directors,  C.  F.  Sise,  Chas.  Fawceit,  J.  L. 
Black,  A.  A.  Stockton,  F.  P.  Thompson,  W.  T.  Whitehead. 

At  the  annual  meeting  of  the  Victoria  Telephone  Company, 
held  at  Baddeck,  N.S.,  A.C.  Ross  »vas  elected  president  and  A. 
H.  Sutherland  secretary.  A  dividend  of  10  per  cent,  was  declar- 
ed, and  it  was  decided  to  extend  the  line  to  Sydney.  Von  Hoixl, 
and  other  points  in  Cape  Breton. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  (  arried  out  under  the  piece  work  system,  they  lind  that  repair  woric  or 
apparatus  sent  in  t  >  be  repaired  or  rewound  interferes  with  this  system,  and  in  ma  .y 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  Th-ry  keep  armatures  c  f  nearly  aU 
makes  of  dynamos  in  St  ck.  wl  ich  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  workman  be  finished  in 
the  shortest  possible  lime.  Telephone  Main  31^. 


RADIANT  SHELBY 

INCANUtSCENT  LAMPS 

(with  double  con.  filament) 

Canadian  Patent  a-  plied  for.  Any  Rase, 
Candle  Pew  r,  or  Efficiency.  Sample  ordrrs 
solicited  and  ihe  m  st  thorough  test  in-.'iied. 
Every  l^mp  tested  and  warranted.  Packed  i 
dozen  in  a  box,  240  Lamps  in  a  case. 

.MANCKACTl-Kl- 1)  IV 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

H'al  fr-  G  "»e,  Montreal 

Sole  Sell  ni;  .\ecnt. 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


Office 

43  Welling^ton  St.  East 


MANUFACTURERS  OF: 

Brown  High  Speed,  Girder  Frame  Slide  Valve 
and  Marine  Eng-ines,  Gas  and  Gasoline  Engines, 
Impulse  and  Overshot  Water  Wheels 


M.\NUFACTURFKS  OF: 

Boilers,  Steam  and  Power  Pumps.  Steam, 
Hand  Power  and  Electric  Cranes. 
Shafting.  Pulleys.  Etc. 


Rogers  Patent  Shaking  and  Dumping  Grate  Bars. 


The  Smart-Eby  Machine  Co.,  Limited,  189  Barton  St.  E,,  Hamilton,  Ont, 

Western  Office  I  419  Hastings  Sireet,  Vancouver,  B.  C. 
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JOHN  STARR,  SON  &  GO.,  Limited. 

HflLIFrtX,  N.S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


ESTABLISHED  1849- 
Chari.es  p.  Clark,  Jared  Chittenden, 


President. 


Treasurer. 


1BRADST  FLEETS' 

Capital  and  Surplus,  $7,500,000. 
Offices  Throughout  thf  Civilized  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMP.^NY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  hants, 
ay  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  inlormation,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  lis  offices  and  connections  have  been  .-teadily 
extended,  .ind  it  furnishes  information  concerning  mer- 
cantile pel  sons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufaciuring  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressi  ig  the  company  at 
aiv  of  it'^  offices.    Corresponden  e  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S. ;  Hamilton, Ont.; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que  ;  St.  John.  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  .A.  FULTON, 

Gen.  Man.  Easiern  Canada.  Montreal. 


THOS.  A  FARRELL 

62  Vietopia  Sq.,     -     Montreal,  Que. 


DYNAMOS 

MOTOR.S  a.nd 

SWITCHBOARDS 

I  GOMBINftTION  and 

'  ELEG.  FIXTURE,S  and  BRftGKETS 


-Agent  tor 

THE  ElEGTRIGAL  G0N8IRUGII0M  GO.  OF  LONDON,  llillED 
THE  WARREN  GO ,  GHIGAGO,  III. 

13EL.  mAlN,  lOdA. 


Lansdowne  Street, 


POWER 
PLANTS 

for  ElectricaLl 
Pxirposes 
complete.  V  V 


Boilers  equipped  with  .special  Fur 
naces   and     Mechanical  Draft 
Apparatus.    Eng'ines  com- 
plete with  Condensers, 
Heaters,  Etc.  .  .  . 

WATER    POWER  PLANTS 

de.sijjfned  and  installed. 
Write  for  information. 


THE . . . 

Jenckes  Machine  Go. 

Sherbrooke,  Que. 


JUST  F»UB1L.ISHED 


THE 

Gf^Nf\Dlf\N 
Hf\ND-BOOK 

OF 
f^ND 

BLEGTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 
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QUEBEC  AGENTS 
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SwitGD-Boards  and  flnnuncjators    9  ----  -- 
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FIRE  ALARM  APPARATUS  and  mqn  r 

TELEGRAPH  INSTRUMENTS      x.ep.o.e nTT, 


R&f\L 

100. 


ATENTS 


IN 
ALL 

COUNTRIES 


GUARANTEED 

BEAUDRY  &  BROWN 

Civil  Engineers  AND  Land  Surveyehs 
f07  Sr.  Jambs  Sr..  Montreai 


Electric  Repair  & 
Contracting  Co., 


619  La^auchetiere  St. 
Montreal.  Que. 


OUR 


A.  E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 


OTry  a.  Case 


Munderloh  &;  Co. 


61  St.  Sulpice  Sti^eet 


IVIONXRE  AL 


'  Our  Oak  Leather  is  Tanned  and  Curried  in  the 
'*good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.   **  EXTRA" 
brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  CANADIAN  Electrical  News  when  corresponding  with  advertisers. 


REMOVAL  JJOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.     Opposite  Court  House.    'Phone  1103. 

DynaLiTvos,  Motors, 

Fixtures,  Svipplies. 

Elestric  Light  and  Wiring  Contractors. 


TENDERS  WANTED 


A  V  cckU    loiiinal  ot"  advance  intomia 
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PRICE  10  CENTS 
$i.oo  Per  Year. 


TKe  Urvited  Electric  Co*y»  Limited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturing^  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.      ::    ::    ::    ::    ::    ::  :: 


W.  A.  JOHNSON, 

President  and  Managing  Director. 


154  King  St.   West  TorOI\tO,  CaLl\. 


MISTAKES  COST  MONEY 


Use  Our 
Series  Alternating 
Enclosed  Arc 
System 

for 
Modern 
Street  Lighting 


230 
Central 
Stations 
have  installed 

22,000 
Arc  Lamps 
on  this  System 


SiCNi)  KUK  Hiili,i:ti.v  Nt>.  4254. 
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Factoiues  : 
Toronto,  Ont. 

Peterboro,  Ont. 

Montreal,  Que. 


LIMITED. 
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TORONTO,  ONT 


Br.\N(.  h  Okkkes  : 
Montreal  Vancouver 
Halifax  Rossland 
W'iniiipcg"  Nelson 


II 


THE  CANADIAN  ELECTRICAL  NEWS 


August,  1901 


ROBERT   A.  ROSS,  E.E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Pians,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  XraTsmission  and  Distribution, 
Special  machines  designed. 


17  ST.  JOHN  STREET 


MONTREAL 


ELECTRICAL  ENGINEER 

Designer  o!  Special  Electrical 
MacHinery  and  Devices 

OFFICE  : 

Queen  and  Peter  Sts.,  Hamilton,  Ont. 

RODERICK  J.  PARKE 

A.  M.  Amefican  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Financial  Institutions 

409-410  Temple  Building,  TORONTO,  CANADA 

Long  Dstance  Telephone  8017. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  .Sue.  M.E. 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

HYDRAULIC  and  MILL  EKGINEERS 

Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supervised  by  an  Engi- 
neer experienced  in  that  special  branch. 

Imperial  Building-,  MONTREAL 


SMITH  tt-  ALDltlCH, 

Consulting  Engineers, 

101-X03  Mail  and  Empire  Building,  Toronto,  Canada. 

Phone  Main  :98s. 
Electric  and    Steam    Railways,    Hydraulic  Electric 
Power   Plants,   Waterworks,    Sewage,  Pavements, 
Electric  Light  Plants,  Manufacturing  Establishments, 
Bridges,   Roofs,    Buildings,    Foundations,  Cement, 

Concrete,  Materials. 
Surveys,   Plans,  Designs,  Estimates,  Specifications, 
Reports,  Investigations,  Valuations,  Superintendence, 
Construction.    Special  attention  to  new  projects,  for 

companies  or  municipalities. 
Cecil  B.  Siiith,  Ma.  E.  (McGill) 

Mem.  Can.  Soc.  C.  E. 
Wm.  S.  Aldrich,  M.  E.  (Stevens) 

Mem.  Am.  Soc.  M.  E.     Mem.  .^m.  Inst.  E.  E. 


Tlie  FIRSTBRQOK  BOX  CO.,  Limited 

Kinfi  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  CROSS-«KMS 


WRITE  FOR  PARTICULARS. 


C.  jEJ.  shejdrick 

Manufacturer  of——  SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  oJ  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
•«!  All  I  ask  is  a  trial  fc^ 


F.  N.  Phillips,  President. 


Geo.  H.  Ol.nev  2nd,  Secreiar>'-Txeasurer. 


ai  F.  PliK  El[ 
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BiiR[  m  \wm  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

R 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    AMERICAN  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watso.v,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  DoNOHOE,  -Agent,  241  Madison  Street. 
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LECTRIC  «  pONTRACTING 
REPAIR  <  L'OMPANY 

619  Lagauchetiere  St.,  Montreal,  Que. 


Please  mention  the  Electrical  News 
when  correspondinsj  with  advertisers. 


"ROBB-ARMSTRONG" 

at  Barcelona,  Spain 


BlILT  BY 


Robb  Engineering  Co.,  Limited. 

AMHERST,  N.  S. 

^  William  McKay,  19  McKen:^ie  Crescent,  Toronto. 
\  Watson  Jack  &  Co.,  7  St.  Helen  St.,  Montreal. 
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SPARKS. 

Application  will  be  made  fur  the  incorporation  ol  the 
Ampere  Electric  Manufacturinj,'-  Company,  of  Montreal, 
wi"th  a  capital  of  $50,000. 

West  Zorra  and  EmTiro  townsliip  conncil  will  suhmit  by- 
laws to  the  ratepayers  to  raise  $50,000  for  an  electric 
railway  to  be  built  throujgh  the  municipality. 

A  Toronto  inventor  has  produced  a  street  car  fender 
which  has  attracted  some  attention.  It  runs  about  three 
inches  from  the  rail,  a  roller  being  at  the  bottom,  which 
can  be  drojipcd  right  on  the  rail  by  the  release  ol  a  liandle 


standing  Ije.side  the  l>rti.ke,  and  within  easy  reach  of  the 
motorman's  hand.  Most  of  the  fenders  are  dropped  by  the 
pre.ssure  of  a  button  hy  the  motorman's  foot,  and  this  is 
felt  to  be  too  in.secure,  as  in  the  hurry  of  the  movement 
the  inotorman  cannot  always  reacli  the  exact  spot  with 
his  foot.  The  fender  drops  automatically  also  when  it 
hits  any  heavy  body,  and  at  the  same  moment  a  flow  of 
Sand  i.s  released  on  the  wheels,  which  stops  them  very 
quickly.  The  feature  is  regarded  as  valuable  one.  The 
fender  is  of  steel  hoops,  very  flexible,  which  will  not  hurt 
anvone  falling  against  it. 


PAIR  OE. 


McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      ;;oo,ooo  Pounds. 
The  Heiiviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgatn-SmitK  Company 

YORK,  Penn.,  U.  S.  A. 
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Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  60MP0UND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and  I  will  quote  you  prices  on  Chemicals  which  are  certain  to  clean 

your  boilers  and  keep  them  clean. 


Engirveers*  Supplies 


Lubricatirvg  Oils 


DAVID  SLEETH,  '''^^ir.X!'^  MONTREAL 
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GOLDIE  &  MCCULLOCH  CO 


Limited 

GALT,       -       -  ONT. 

Manufacturers  of    .    .  . 

\v  iii,i'.i.o(  K  i:n(;inks,  ir)i'  Ai.  kncjinhs,  gas  and  (jasoline  kncinhs,  Bon.nRs,  itmps,  waticr  wukki.s,  oat»U':ai.  mill 

MACiiiNKRY,  FLOUR  Mn,L  mac:hini;rv,  WOLK  CYRATORS,  WOOD-WORKINC  MACMINI-RV,  SIUNC.LIC  .^L\^•|U^■|■  rv, 
IILADI.Vi;  AND  STAVH  MACIIINURV,  WOOD  RIM  SI'LLP  imLLEYS,  IRON  PULl/EYS,  SHAFTING,  HANGERS,  (SCARING,  COl  l'LINC;s, 
1  KItriON    CI.lTLiI    COUPLINGS,     FRICTION    CLirclI     I'ULLKYS,     tllAIN    TACKLK,    SAFES,    VAt'LTS    AND    VAULT  DOORS. 

WRITE  FOR  CATALOG.         DEPT.  E. 
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TRADE  NOTES. 

The  Waterous  Engine  Company,  of  Brantford,  have  fur- 
nished a  new  engine  lor  the  electric  light  x^lant  at  Parry 
Sound,  Ont. 

The  Roli'b  Engineering  Company  have  supplied  an  ini- 
IJToved  Mumford  boiler  to  the  Summerside  Electric  Com- 
pany, of  Suniijierside,  P.E.I-  This  boiler  will  be  fitted 
with  the  Jones  underfeed  stol<er. 

The  Stillwell-Bierce  &  Smith-Vaile  Company,  of  Dayton, 
Ohio,  are  now  at  work  on  a  water  wlieel  plant  for  the 
Brownyille  Board  Company,  of  Brownville,  N.Y.  The 
order  consdstt  of  four  pairs  of  33-inch  cylinder  gate  Victor 
tur^binesi,  each  pair  mounted  horizontally  on  a  steel  centre 
di.scharige  ca.sc. 

The  Smart-Eby  Machine  Company,  of  Hamilton,  are 
sending  to  their  customers  general  catalogue  No.  2,  de- 
.scriptive  of  the  various  lines  manufactured  by  them,  in- 
cluding engines,  boilers,  steam  and  power  pumps,  shaking 
grates,  shafting,  pulleys,  etc.  The  catalogue  gives  much 
necessary  information  and  data. 

The  water  power  on  the  Catawba  river  at  Rhodhiss, 
N.C.,  is  one  of  the  large.st  in  the  United  States,  and  will 
be  utilized  for  cotton  manufacturing  and  other  indu.stries. 
The  S.  Morgan  Smith  Company,  of  York,  P. A.,  recently 
.sliipped  to  the  Rh,odhiss  Mfg.  Company  two  pairs  of  36- 
inch  and  one  single  30-inch  McCormick  turbines,  mounted 
in  iron  cases,  as  well  as  head  shafts,  couplings,  Ijearingp, 
and  a  1,000-gallon  fire  pump. 

Mr.  C.  P.  Folsom,  engineer  for  the  Stillwell-Bierce  & 
Smith-Vaile  Company,  Dayton,  Ohio,  has  just  secured  a 
large  order  for  Victor  high-pressure  turliine  water  wheels 
from  the  Ouiatchouan  Pulp  Coni])anv,  Ouiatcliouan,  Que. 
The  wheels  will  be  used  under  240  feet  working  head,  and 
the  mill  will  have  a  daily  cai)acity  of  30  tons  of  pulp. 
The  order  includes  two  1,000  h.p.  wheels  for  driving  the 
pulp  grinders,  one  500  h.p.  wheel  for  driving  the  screens 
and  wet  machines,  and  one  100  h  p.  wheel  for  driving 
their  electric  plant. 


A  four-storey  addition  has  recently  been  built  lu  the 
works  of  the  Eugene  F.  Phillips  Electrical  Works,  Limi- 
ted, at  Montreal,  by  which  the  floor  space  is  increaused 
7,5f)0  feet.  The  most  modern  machinery  has  been  put  in 
for  increasing  the  capacity  of  the  v.  ire  drawing  and 
braiding  departments.  Notwithstanding  that  the  cajjacity 
of  the  factory  to  prodtice  bare  ^vire  lias  I  een  d.j<ibic<l  and 
the  production  of  insulated  wire  increased  by  fifty  per 
cent.,  it  is  found  necessary  to  operate  .lay  and  night  in 
order  to  keep  pace  with  orders. 

The  Stillwell-Bierce  &  Smith-Vaile  Compajiy,  of  Day- 
ton, Ohio,  recently  shipped  to  the  North  Carolina  Elec- 
trical Power  Company,  of  Marshall,  N.C.,  one  of  their  27- 
inch  improved  cylinder  gate  Victor  turbines  on  a  horiz.on- 
lal  .shaft  in  a  wrought  iron  flume.  The  wheel  was  made 
entirely  of  bronze,  and  under  60  feet  working  head  of 
water  will  develop  750  h.p.  The  power  of  this  wheel  will 
be  used  for  driving  the  plaait  of  one  of  the  street  railways 
of  Ashevillc,  N.C.  The  shipment  al.so  included  70  feet  of 
steel  feeder  pipe,  three  .sets  of  head  gate  irons  and  the 
necessary  water  rack. 

The  Electric  Engineering  &  Supply  Company,  21  Bleury 
street,  Montreal,  have  supplied  and  installed  during  the 
last  month  two  depositing  generators,  one  for  the 
Gazette  Printing  &  Publishing  Co.,  and  the  other  for  the 
Hughes  Electrotype  &  Stereotype  Foundry,  Montreal. 

The  Sprague  Electric  Company.  New  Vorb,  are  now 
1)uilding  at  their  shops,  three  generators  for  the  Lacka- 
wana  Iron  ^Sc  Steel  Co.  for  their  new  plant  at  Buffalo, 
N.Y.,  consisting  of  three  500  K\V  cngine-tvpc  machines, 
with  a  speed  of  100  r.p.m.  These  generators  will  each 
weigh  about  30  tons.  This  contract  was  secured  after 
severe  competition  with  other  leading  manufacturers,  and 
a  thorough  investigation  on  the  part  of  the  engineers  of 
tlie  I/ackawana  Co.  of  the  apparatus  manufactured  by  the 
different  concerns,  and  an  inspection  of  their  factories 
and  capability  to  fulfill  the  contract.  These  generators 
arc  e  iui\aUnt  in  l<i  the  I.'vwi  K\V  1K-Ut  d  ni.ub-in^ 


JACK  SHAFT  EQUIPMENTS 


FLOOR  STANOS  •  aUILLS  •  CLUTCH  PULLLYS 


Thousands  of  our 
Clutches  in  successful 
use. 

Send  tor  Clutch 
Booklet  now  ready. 


SEND  FOR 
ESTIMATES- 


^  D 


Made  m  all  sizes 
—  I  to  1,000  Horse 
Power. 

Positive  Friction 
Liberal  Clearance 
All  Parts  Interchangeable 

SEE  01  K  C.E.AKKn  SHIFTER. 


CLUTCH  COUF»LINGS 

ODCE  MAN'F'C  CO.,  OF  TORONTO,  LIMITED 

TORONTO,  ONT. 
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PACKARD 


Makers  of 


Lamps  and 

Transformers 

Sole  Agents  for  Canada  : 

ni  mil  in  mis 


IMPORTANT: 

We  now  furnish  our  well  known  Type  "L" 
Transformers  with  Pancake  Coils. 


WRITE  FOR  PARTICULARS 
AND  PRICES 


ST  Gf\THf\RINB8,  mm 


Suitable  for  any  C.  P.  fiDiii  5  lo  e,o. 


THE  HUBBELL  PULL  SOCKET 

A  short,  easy  pull  and  the  circuit  is  closed. 

Another  pull,  just  as  short,  just  as  easy 
and  the  circuit  is  opened. 

Perfectly  Simple 

AIwolys  Reliacble 

A[)pr()ved  by  Board  of  Underwriters. 


Sole  Agent  for  Canada 


R.  E.  T, 


PR.INGLE. 

769  GraiQ  Street  •  -  Montreal 


BraLPvch  : 

72  Prince  William  Street,    ST.  JOHN,  N.B. 
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FAN  MOTORS  FOR  1901 

.  .  .  Ceiling,  Desk  or  Bracket  .  .  . 


Send  for  Bulletin  No.  302. 


Watson  Jack  &l  Co. 


IVIONXREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  macliine  put  toselher  with  skill  brought  by  years  of 
experience  in  pump  building,  and  with  full  provision  made  f  r  the  varied  demands  likely  to  be  made  apon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  120  degrees  apart,  thus 
giving  a  practically  constant  fi  "jw  of  water,  minimizing  strain  on  pump  and  economizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  be  conveniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  lo  suit  all 
duties. 

WE  ARE  MANUF.A.CTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STYLES  AND 
VARIETIES  OF  PUMPING  MACHINERY  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.     CATALOGUES  AND  SPECIFICATIONS  FURNISHED 

UPON  REQUEST. 


We  are  also  manufacturers  of  the  Rorthey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  intermittent  power 
users  in  the  market.    Suitable  for  machine  .'hops,  pumping  and  electnc  light  plants,  etc. 
Write  for  descnptive  booklet. 


THE  NORTHEY  CO, 


LIMITED, 


TORONTO,  ONT 


If  its 

PMuro  Transiormefl 

TYPE.  "K  " 

it  IS  without  an  cciual,  and  xmi  can 
Save  Money  by  huymg.  WHY? 

Our  Catalogue  B  tells  why — 
we  give  it  awa}\ 

We  keep  even  tliing  electrical. 


yoS  aiiLd  710  Craig  St. 


JOHN  mcDOUGALL    -  GalGdoiiian  iron  Works  MONTREf^L.  QUE. 


Vol. 

A  CANADIAN  MANUFACTORY  OF 
ELECTRICAL  APPARATUS. 

Few  of  our  readers  realize  the  magnitude  to 
which  the  electrical  enterprises  in  this  country  have  de- 
veloped, and  that  it  has  been  a  matter  of  great  difficulty 
for  the  factories  to  keep  pace  with  the  rapidly  growing 
demands,  the  result  being  that  many  orders  were  given 
to  manufacturers  outside  of  Canada. 

In  order  that  Canadians  might  reap  the  advantages 
of  home  production  in  electrical  apparatus,  the  Cana- 


No,  8. 


and  covering  wire.  The  second  building  is  for  storage 
and  compounding  wire,  also  making  rubber  covered 
wire.  The  small  building  in  the  rear  is  the  boiler 
house,  providing  steam  for  heating,  etc.  The  other 
buildings  on  the  right  are  used  for  smithy,  foundry, 
carpenter  and  pattern  shop,  etc.  The  buildings  in  the 
lett  background  are  utilized  for  the  manufacture  of  car- 
bons and  porcelain  goods. 

Motive  power  is  being  supplied  from  the  Company's 
generating  station  at  Nassau,  about  six  miles  distant, 
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V'iKW  OK  TiiK  Works  ok  thk  Canadian  Gi;nkral  Elixtric  Company,  rKii;KnoRo,  Ont. 

where  the  development  of  a  fine  water  pcnver  ot  1500 
horse  power  is  nearing  completion.  The  water  wlieels 
are  of  the  horizontal  turbine  type,  supplied  by  the  VVm. 
Hamilton  Company,  of  Peterboro.  To  them  will  be 
direct  connected  two  450  K.W.  lliree-phaso  revolving 
field  generators,  operatiiTg  at  1  "yS  r.  p  in.  and  generat- 
ing current  at  60  cycles  and  6,f)oo  volts.  'IMiero  will 
also  be  provided  a  marble  switchboard  arranged  so  that 
either  machine  and  line  may  be  operated  separately  or 
ill  parallel. 

The  current  will  be  transmitted  to  the  works  on  two 
three-phase  lines,  const  ructed  of  No.  i  B.  &S.  copper  wire 
in  the  triangle  tonn,  one  circuit  on  each  sitle  ot  the  \io\c. 
I'\)ur  feet  bdow  is  the  telephone  line,  consisting  of  two 
No.  8  copper  wires,  suitably  transposed  to  prevent  in- 
iluction.     riio  insulators  used  in  the  powei-  lino  arc  of 

tile  Loi'kvt  type,  ^o,oot)  You'll  tpiiipofioU  of  brown  por- 
111  the  sMb-stHtion,  situ^ttsd  bchincl  the  m'm  mH^'hiiic 


dian  General  Electric  Company  have  recently  enlarged 
their  extensive  works  at  Peterboro,  of  which  the  ac- 
companying illustration  gives  a  very  good  idea. 

The  "electric  works"  are  now  employing  about 
600  hands,  giving  them  first  place  and  high  esteem  in 
that  thriving  community  of  ten  or  twelve  thousand 
souls.  It  is  impossible  to  approach  or  leave  the  town 
without  seeing  the  handsome  buildings  within  the  en- 
closure of  about  40  acres.  There  are  nearly 
twenty  buildings,  ail  reached  by  track,  and  all  raw 
material  or  finished  product  is  delivered  or  taken  away 
by  means  of  switches  to  the  main  tracks  of  tiu-  Canadian 
Pacific  Railway  and  the  (irand  Ti  unk  Railway  systems. 

The  largest  building  is  the  machine  shop  and  ollice 
building  ;  it  is  540  feet  long,  i  10  feet  wide,  and  dn  foct 
high,  with  a  gallery  25  feet  wide  on  each  side. 

The  next  three  largest  buildings  are  272  foot  long, 
50  feel  wide,  and  two  stories  liigh.  The  one  on  the 
left  is  devoted  to  the  niHUufHcture  of  incandescent  lumpy 
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shop  building,  will  be  installed  six  air  blast  transform- 
ers of  140  K.  W.  capacity  each,  receiving  the  three- 
phase  current  at  6,100  volts  and  delivering  it  either 
two  or  three  phase  575  -  1 150  -  2300  volts,  as  desired. 
The  air  pressure  is  supplied  by  a  direct  connected  blower 
setsupplied  in  duplicate.  Marble  switchboards  supplied 
with  fuses  and  switches  arranged  to  make  all  possible 
combinations  of  transformers  and  lines  will  be  installed. 
All  the  electric  apparatus  is  being  made  and  installed 
by  the  Canadian  General  Electric  Company's  em- 
ployees, and  when  completed  will  form  a  model  plant 
in  every  respect. 


THE   PRACTICAL    SIDE   OF   THE  INCAN- 
DESCENT LAMP.* 

By  Francis  W.  Willcox. 

Mr.  Willcox  referred  to  the  well-known  fact  that  a 
high-efficiency  lamp  is  preferable  for  central  station 
service,  for  the  obvious  reason  that  its  use  secures  a 


Filament 


FIG.  I.  — SINGLE  LOOP  FILAMENT. 

greater  capacity  of  machinery  and  conductors,  and  a 
lower  cost  of  light  production.  He  then  considered 
the  actual  relative  value  of  the  3.1 -watt  and  the  3.5- 
watt  lamps,  taking  into  consideration  the  disadvantages 
of  the  high  efficiency  lamp  as  opposed  to  the  advant- 
ages mentioned.  The  3.5-watt  lamp,  he  explained, 
has  a  useful  life  of  about  800  hours,  while  the  3.1- 
watt  lamp  has  a  useful  life  of  about  400  hours.  It 
will,  therefore,  require  two  high-efficiency  lamps  to 
give  the  same  useful  lighting  service  that  is  rendered 
by  one  3.5-watt  lamp.  The  3.  i-watt  lamp  saves  6.4 
watts  in  power  consumption,  so  that  for  a  period  of 


FIG.  3.— SINGLE  COIL  FILAMENT. 

80Q  hours  the  total  saving  would  be  5120  watt-hours 
as  compared  with  a  3.5-watt  lamp.  This  saving  must 
be  compared  with  the  cost  of  an  additional  lamp. 
Figuring  the  price  of  the  lamp  at  i8  cents,  it  is 
evident  that  the  figure  per  kilowatt-hour  at  which  the 
two  lamps  are  equal  in  cost  is  found  by  dividing  18 
cents  by  5.12,  which  gives  a  cost  of  3^^  cents  per 
kilowatt-hour.  Below  this  figure  the  3.5-watt  lamp 
shows  the  lower  cost,  above  it  the  3.1 -watt  lamp  is  the 
cheaper.  It  must  be  noted,  however,  that  these  figures 
do  not  cover  the  value  of  the  increased  capacitj'  in 
apparatus  and  lines  resulting  from  the  use  of  a  higher 
efficiency  lamp. 

Besides  the  mere  question  of  cost,  llic  3.1-watl  lamp 
has  the  advantage  ot  compelling  timely  renewals  by 
burning  out  just  beyond  the  end  of  the  period  of  useful 

♦Abstract  of  paper  read  before  the  National  Electric  Light  Association, 


life.  A  large  number  of  lamps  tested  by  the  Lamp 
Testing  Bureau  were  allowed  to  burn  until  they  broke 
instead  of  being  taken  down  when  the  candle-power 
had  diminshed  to  80  per  cent,  of  the  rated  power.  The 
tests  showed  that  the  majority  of  the  breakages 
occurred  in  the  vicinity  of  the  500  and  600-hour  points. 
Another  feature  of  advantage  in  high-efficiency  lamps 
is  the  better  quality  of  light,  its  greater  brilliancy  and 
whiteness,  and  consequently  more  attractive  appearance. 
Candle-power,  Mr.  Willcox  stated,  does  not  completely 
express  the  value  of  an  illuminant,  as  is  well  known. 
It  affords  a  satisfactory  measure  of  light  for  use  in 
reading — in  the  illumination  of  black  and  white,  but 
the  power  of  the  light  to  bring  colors  increases  with 
the  temperature  of  the  filament  out  of  all  proportion  to 
the  candle-power.  Therefore,  the  high-efficiency  lamp 
has  the  advantage  as  an  illuminant  against  a  low- 
efficiency  lamp  in  m.ost  branches  of  modern  lighting 
service,  such  as  the  illumination  of  show  windows. 


no.  2.— DOUBLE  LOOP  FILAMENT. 

stores,  picture  galleries,  etc.  With  reference  to  lamp 
voltages,  Mr.  Willcox  advocated  the  avoidance  of 
lamps  of  the  so-called  standard  voltages  of  100,  104, 
1 10  and  I  15,  for  the  reason  that  the  demand  for  lamps 
of  these  voltages  is  many  times  the  supply  and  the 
purchaser  therefore  serves  his  own  interests  hest  bv 
adopting  some  uncommon  voltage,  such  as  107.  108, 
113,  117,  122,  etc. 

Referring  to  high-voltage  lamps  (of  200  to  250  \  olt^), 
Mr.  Wilcox  stated  that  there  are  over  500,000  of  these 
lamps  annually  supplied  to  consumers  in  the  United 
States,  and  that  their  use  is  being  rapidly  extended. 


FIG.  4— DOrBI.K  COIL  riLAMKNT. 

Siicil  lamps,  liowever,  until  veiy  recently  have  been 
limited  to  low  efficiency,  averaging  (our  watts  per 
candle.  \t  this  efficiency  they  give  :i  useful  life  about 
50  per  cent,  better  than  the  loo-volt  3.1-watt  lamp. 
Tliey  require,  however,  about  20  per  cent,  more  power 
in  station  capacity  for  the  same  output  in  candle-power, 
and  this  has  been  a  great  drawback  to  their  use.  The 
superior  distributing  advantages  of  the  200-volt  system 
and  the  resulting  demand  for  those  lamps  have  cau.sed 
strong  efforts  to  improve  their  efficiency,  with  the 
result  that  250-volt  lamps  of  an  initial  efficiency  of  3.4 
watts  per  candle  for  i6-c.p.  and  20-c.p.  lamps,  and 
3. 1  watts  per  candle  for  higher  candle-powers  are  now 
made  to  gi\  e  an  average  useful  life  as  good  a.s  the  100- 
volt  3.1-watt  lamp,  that  is,  about  450  hours. 

With  regard  to  candle-power.  Mr.  Willcox  >tatod 
tlial  while  lO  c.uidle-power  still  remains  the  standard 
pf  {service  in  this  country,  there  has  been  in  the  past 
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few  years  a  large  and  constantly  Increasing  use  of 
lamps  of  lower  candle-powers,  such  as  10,  8,  6,  4,  and 
2.  The  lower  the  candle-power  of  the  lamp,  for  a 
given  efficiency,  the  more  delicate  becomes  the  filament, 
of  course,  and  for  equal  results  in  lite,  therefore,  lamps 
of  low   candle-power    must    necessarily    have  lower 


TABLE  I. 

Watts 
per  candle. 
3-1 
3-5 


-SHOWING    USEFUL    LIFE    OF  INCANDES- 
CENT LAMPS. 


S-c.  p. 

610  hrs. 
mo  " 


lo-c.  p. 
335  hrs. 
750  " 
1650  " 


16-C.  p. 
450  hrs. 

800  " 
1600  " 


efficiencies  than  lamps  of  16  candle-power.  Table 
I  herewith  shows  the  average  useful  life  of  lamps  of 
different  candle-power  at  variou.s  efficiencies.    The  use 
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FIG.  5. -OVAL  ANCHORED  FILAMENT 

of  the  lower  candle-power  lamps,  Mr.  Willcox  stated, 
should  be  more  general  than  it  is,  and  they  are  to  be 
recommended  to  all  central  station  managers  who 
desire  to  increase  their  business,  especially  among 
residences. 

Mr.  Willcox  did  not  advocate  the  use  of  lamps  of 
higher  candle-power  than  32.  With  reference  to  types 
of  filaments,  he  presented  the  curves  shown  in  Figs,  i 
to  5,  which  speak  for  themselves.  In  each  illustration 
the  shape  of  the  filament  is 
shown  on  the  left,  the  dis- 
tribution of  light  in  a  vertical 
plane  is  shown  next,  and  at 
the  right  is  shown  the  distribu- 
tion of  light  in  a  horizontal 
plane,  in  other  words,  the  dis- 
tribution below  the  tip  of  a 
lamp  hung  vertically. 

Referring  to  the  candle-hour 
performance  of  incandescent 
lamps,  Mr.  Wilcox  pointed 
out  that  tests  for  candle-hour 
curves  are  conclusive  only 
when  there  are  tested  a  suffi- 
cient quantity  of  lamps  of  one 
make  to  secure  a  fair  average, 
when  the  methods  of  testing 
are  correct,  and  finally  when 
the  duration  of  the  test  is 
sufficient  to  bring  out  the 
qualities  of  the  lamp.  One 
of  the  details  of  importance  in 
making  such  tests  is  to  have 
the  initial  efficiency  of  the  lamp 
accurately  deterniinccl,  certainly 
candle. 


burning  3.5  watts.  If  it  is  not  possible  to  obtain  lamps 
which  correctly  measure  3.  i  watts  per  candle,  the 
pressure  can  be  raised  at  the  socket  so  as  to  increase 
the  candle-power  up  to  the  desired  point,  or  the  lamps 
can  all  be  burned  at  a  common  voltage  at  various 
efficiencies  and  the  results  can  afterward  be  corrected 
by  the  application  of  a  correction  factor  taken  from  the 
chart  shown  by  Fig.  6. 

The  curves  in  this  chart  give  the  changes  of  voltage, 
watts  per  candle  and  life  corresponding  to  different 
candle-powers.  These  curves  enable  one  to  make  the 
following  comparisons  :  Given  a  certain  candle-power 
and  life,  one  can  find  the  candle-power  at  another  life, 
or  the  life  at  another  candle-power  ;  with  a  given 
candle-power  and  voltage  one  can  find  what  the  candle- 
power  would  be  at  another  certain  voltage,  or  what 
voltage  would  be  required  for  another  candle-power; 
given  the  candle-power  and  efficiency  in  watts  per 
candle,  one  can  find  what  the  candle-power  would  be 
at  another  efficiency,  or  what  the  efficiency  would  be  at 
another  candle-power  ;  given  the  voltage  and  life,  one 
can  find  what  voltage  would  be  required  to  give  some 
other  life,  and  what  life  would  result  by  using  some 
other  voltage  ;  given  the  voltage  and  efficiency,  one 
can  find  what  voltage  would  be  required  to  give  any 
other  definite  efficiency,  and  what  the  efficiency  would 
be  at  any  other  definite  voltage  ;  given  the  efficiency 
and  life,  one  can  find  what  the  efficiency  would  be  at 
another  life,  and  what  the  life  would  be  at  any  other 
given  efficiency. 

When  the  filaments  differ  in  type,  equal  efficiency  in 
watts  per  candle  by  horizontal  candle-power  measure- 
ments does  not  mean  an  equal  strain  on  the  filaments. 


320     :iOO  280 


2C0     2-10     220     200     180     ICO  IJO 
Per  cent  of  Normal  Candle-Power 


80  60 


FIG.  (■). 


within  I  '  I  o  watt  per 
Such  a  difference  seems  a  small  one  and  it  might 
be  thought  that  it  can  be  ignored,  hut  it  is  sunicitiil  to 
cause  a  difference  of  100  hours  in  I lu'  pri  lornianie  of 
lamps  111  LH|ual  (.|ualily.  TIk'  iireK-iabk'  oHiciency  at 
which  to  test  lamps  is  3.1  walls  yn'v  raiullc,  as  l.imps 
burned  at  lliis  ellicienc}'  will  give  titinplete  results  in 
ab(.nil  one-liair  the  length  ul   time  necessar\-  lor  lamps 


Am.KUc. 

CHART  3UOWINO  RELATION  BET  WEEN  VOLTAGE,  EFFICIENCY.  CANDLE-fO WER  AND  LIFK. 

nor  loini  an  exact  basis  of  comparison.  In  such  cases 
it  is  necessary  to  consider  the  total  spherical  candle- 
power,  and  one  of  two  courses  may  be  pursued,  namely 
(1)  tietermine  the  watts  per  hcMizontal  candle-power  at 
uliieli  the  dilferent  filaments  in  comparison  with  some 
slanilaid  will  be  on  an  ecpial  basis  of  comparison,  and 
set  llie  difieient  lilaments  up  for  candle-hour  test  at 
these  respective  ellicicncics  by  horizontal  gandlc-power 
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measurement  ;  (2)  burn  the  lamps  at  an  agreed  initial 
efficiency,  say  3.  i  watts  per  horizontal  candle-power, 
and  then  correct  the  results  by  the  application  of  a 
correction  factor  determined  for  the  different  forms  of 
filaments  in  terms  of  some  standard  filament.  The 
accompanying  table  contains  in  one  column  the 
efficiencies  as  suggested  by  the  first  method,  and  in 
the  other  column  the  percentage  ratios  required  for  the 
use  of  the  second  method. 

TABI^E  II.— TABI,E  FOR   REDUCING   RESUVrS  OBTAINED  WITH 
DIFFERENT    TYPES    OF   FII^AMENTS,   TO    AN  EQUAL 
COMPARATIVE    BASIS,    TAKING    THE  OVAl, 
FILAMENT  AS  A  STANDARD. 

-2  a  n  2  ^  r  -c  ao^  0^ 

Type  of  filaments.  °  "n*^  |  <"|       °  ^ 

■  c«  c  cj  i  ^  >,-o  a  •« 

^    BB  <u^  t;      =    S  = 

'Sa^'SB^  ;^o.o.§u£.So 

X                    ,  ». 

Oval                                               3.10  1. 00 

Single  spiral                                    3.10  i.oo 

Double  spiral..                                 3.12  1.03 

Single  loop   ,,3-02  .855 

Double  loop  ..                                   3.025  .865 

Mr.  Willcox  closed  his  paper  by  urging  the  use  of 
free  lamp  renewals  on  the  part  of  central  stations,  and 
argued  very  forcibly  against  allowing  consumers  to 
buy  their  lamps  where  and  how  they  pleased.  He 
described  the  rnetho^d  in  vogue  at  the  New  Haven 
(Conn.)  central  station  where  the  lamps  in  the  business 
section  are  taken  off  the  circuits  and  replaced  with 
fresh  lamps  four  times  a  year.  The  lamps  brought 
into  the  station  are  cleaned  by  means  of  a  small  buffing 
lathe  and  photometered,  or  rather  passed  through  a 
photometer,  in  order  to  ascertain  whether  they  are 
above  or  below  the  "smashing"  point. 


THOMSON  RECORDING  WATTMETER.* 

By  C.  G.  Carmichaei. 

While  comparisons  between  the  meter  and  contract 
systems  are  no  longer  necessary,  the  choice  of  a  meter 
is  an  important  consideration  :  Shall  it  be  an  ampere 
meter  registering  the  current,  or  a  wattmeter  register- 
ing the  energy  ?  To  answer  this  let  us  examine  effects 
of  voltage  on  a  i6  candle  power,  3.1  watt  incandes- 
cent lamp.  A  variation  in  voltage  of  2%  from  normal 
is  quite  common,  but  the  2%  variation  given  in  Table  i 
is  sufficient  for  our  purpose. 

Table  i. — Effects  of  voltage  on  a  16  c.  p.,  3.1  watt 
incandescent  lamp.     Normal  voltage  100. 


Volts. 

Candle  p'w'r 

Watts  per 
Candle 

Amperes 

Total 
Watts 

98, 

14-40 

.V33 

0-485 

47-5 

99 

15.20 

3-21 

0-492 

48-8 

100 

i6-oo 

3-10 

0-496 

49-6 

lOI 

16-96 

3-00 

0-504 

50-8 

102 

17-92 

2  -91 

0-512 

52-2 

Suppose  the  electric  light  company  Is  able  to  dis- 
pose of  its  power  at  the  low  rate  of  10  cents  per  kilo- 
watt hour.  From  Table  i  we  see  that  a  16  c.  p.,  3.1 
watt  lamp  at  normal  voltage  takes  0.496  amperes. 

♦Paper  reacl  before  the  Rngiiieering  Society  of  the  Schop)  of  Proctical 
f)<;i?H9ei  Toronto,  Piiblishe^^  oy  permlftsioiii 


Since  an  ampere  meter  is  calibrated  from  an  indicating 
wattmeter,  the  voltage  being  kept  constant  at  normal, 
for  this  case  a  rate  of  10  cents  per  k.  w.  h.  is  same  as 
1  cent  per  ampere  hour.  Also  here  a  rate  of  10  cents 
per  k.  w.  h.  is  same  as  0.031  cents  per  candle  power 
hour. 

We  can  now  deduce  the  following  table  of  charges 
per  lamp  hour,  according  to  above  three  methods. 
Table  2. — Charge  per  lamp  hour. 


Voltag-e 

Charge  per  lamp 
hour  at  10  cents 
per  K.  W.  H. 

Charge  per  lamp 
hour  at  ic.  per 
ampere  hour. 

Charge  per  lamp 
hour  at  0-0310. 
per  candle  pow'r 
hour. 

98 

0-475IC. 

O-485C. 

0  •4464c. 

99 

0-4880 

0-492 

04712 

100 

0-4960 

0-496 

0-4960 

101 

0-0588 

0-504 

0-5258 

102 

0-5220 

0-512 

o"5.S55 

It  can  thus  be  seen  that  when  voltage  is  below  nor- 
mal the  ampere  meter  records  more  power  than  is  used, 
and  when  voltage  is  above  normal  this  same  meter 
records  less  power  than  is  actually  consumed.  .Appa- 
rently it  might  therefore  be  argued  that  it  would  pay  to 
use  ampere  meters  and  keep  the  voltage  low.  But  any 
electric  light  company  could  soon  tell  you  how  many 
customers  it  would  have  at  the  end  of  a  )-ear  were  it  to 
supply  only  14  c.  p.  and  charge  for  16  c.  p. 

Now  consider  the  customer.  He  wants  so  much 
light.  \'irtually  he  wants  to  pay  so  much  per  candle 
power  hour.  Say  he  is  a  merchant  and  in  a  year  he 
uses  200  sixteen  candle  power  lamps  for  500  hours  or 
100,000  lamp  hours.  From  Table  2  his  lighting  bill  is 
found. 

For  a  \  oltage  of  98 — 

By  Wattmeter  his  bill  would  be  ^47S-  'o 

Hy  Ampere  Meter  his  bill  would  be   4S5.00 

His  just  bill  at  0*03 1  cents  per  c.  p.  hour  is  .  446.40 

Thai  is,  .\mpcrc  Motor  charges  him  too  much  bv 
$38.60,  and  Wattmeter  loo  much  by  $28.70,  that  is. 
Wattmeter  is  more  nearly  correct  by  $9.90. 

l-  or  a  voltage  of  102 — 

By  Wattmeter  his  bill  would  be.  .  $522.00 

By  Ampere  Meter  his  bill  would  bo   51  j.ix> 

And  his  just  bill  at  0.031  cts.  perc.  p.  hour  is  555.50 

That  is,  hy  registration  of  current  the  merchant  is 
charged  too  little  by  $43.50.  and  by  registration  of 
energy  too  little  by  $33.50,  again  showing  a  ditlorence 
of  $10.00  in  favour  of  the  Wattmeter. 

The  first  roquirment  essential  to  a  perfect  recording 
meter  is  therefore  registration  of  energv  and  not 
current,  one  of  its  factors.  A  meter  must  be  simple 
and  durable  ;  able  to  resist  tampering  and  independent 
of  atmospheric  conditions  ;  independent  of  frequency 
and  inductive  circuits  and  must  bo  adaptable  to  either 
direct  or  alternating  current. 

I  will  attempt  a  brief  description  of  the  Thomson 
Recording  Wattmeter.  In  fig.  i  is  shown  a  5  ampere, 
220  \oIt  motor,  tho  connections  being  shown  in  fig.  2. 
It  is  simply  a  small  motor  and  dynamo  combined.  A 
small  fraction  of  tho  energy  which  the  motor  measures 
operates  tho  motor,  and  the  retardation  is  supplied  by 
he  light  drag  of  a  copper  disk  rotating  between  \hi 
poles  of  two  magnets, 
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The  armature  consists  of  a  number  of  coils  of  fine 
wire  wound  upon  a  frame  of  pressed  paper,  which  is 
fastened  to  the  vertical  shaft.  The  commutator  bars 
are  made  of  silver  and  the  brushes  are  tipped  with  that 
metal.  The  armature,  in  series  with  a  suitable  resist- 
ance and  the  shunt,  is  connected  across  the  line.  The 
fields  consist  of  a  number  of  turns  of  stout  copper 
wire  of  size  sufficient  to  carry  a  current  of  twice  the 
rated  capacity  of  the  meter.  These  fields  are  connect- 
ed in  series  with  one  side  of  the  line,  the  full  current 
passing  through  them.  Hence  the  torque  of  the  motor 
is  exactly  proportional  to  the  watts. 

There  is  no  iron  about  the  motor,  and  the  meter  when 
once  calibrated  is  adaptable  to  either  direct  or  alter- 
nating current.  In  fact  were  we  to  replace  the  brushes 
by  two  connections  affixed  to  opposite  segments  in  the 
commutator  and  attach  a  suitable  spring  and  point- 
er to  the  shaft,  we  would  have  an  indicating  wattmeter 
capable  of  being  used  on  any  circuit. 

The  copper  disk  rotates  between  the  poles  of  two 
magnets.  By  moving  the  magnets  out  or  in  the  speed 
is  regulated  so  that  the  number  of  revolutions  of  the 
disk  in  a  certain  time  corresponds  to  energy  delivered 
-  to  the  circuit  in  that  time.  On  the  shaft  is  a  worm 
which  operates  the  recording  mechanism. 

As  before  stated  the  shunt  is  connected  in  series  with 
the  armature  and  resistance  across  the  line.  It  consists 
of  a  suitable  number  of  turns  of  fine  wire  and  is  insert- 
ed in  the  inside  of  one  of  the  field  coils.  Its  object  is 
to  assist  meter  on  light  loads,  thus  giving  the  meter 
great  accuracy  on  all  loads. 

In  the  lower  end  of  the  shaft  is  a  polished,  hardened 
steel  detachable  pivot.  The  shaft  sits  on  a  jewel 
mounted  on  a  spring  in  the  end  of  a  screw.  So  that  if 
from  any  cause  jewel  or  pivot  should  be  damaged  both 
can  be  easily  removed  and  replaced  by  new  ones  with- 
out removing  the  cover.    The  meter  is  protected  by  a 


plate.  When  itis  sealed  up  itis  impossible  to  tamper 
with  the  meter  without  breaking  the  seals. 

Wattmeters  are  tested  by  connecting  them  up  with 
an  indicating  Wattmeter  ;  and  with  a  stop  watch  noting 
the  time  of  a  certain  number  of  revolutions  of  the  disk. 
The  formula, 

3,600  X  constant  x  number  of  revolutions 
time  (in  seconds.) 
gives  watts  recorded  by  the  recording  meter  and  this 
should  agree  with  the  reading  of  the  indicating  watt- 
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meter.  If  there  is  not  a  close  enough  agreement  the 
magnets  are  moved  out  or  in,  according  as  meter  is  fast 
or  slow. 

The  formula  is  derived  as  follows  : 
Let  I  revolution  of  disk  in  one  hour  =  i  watt  hour. 
Hence  i  revolution  of  disk  in  i  sec.  =3,600  watt  hrs. 
Or  N  revolutions  of  disk  in  1  sec.  =  3,600  x  N  watt  hrs. 


Or  N  revolutions  of  disk  in  t  sec.  = 


3,600  X  N 


t 


watt  hrs. 


NAME 


Resistar-ice  ca^e  >- 
Left:- hand  field  coi 


NAME 

Recor-dirig  mechaniem ' 
^, — iTbp  bearing  P''-'^ 
^-"BraSs  clamp  for^ 


Now  suppose  we  took  a  25  amp.,  loo 
volt  meter  and  passed  100  amperes  at 
100  volts  through  it,  the  disk  would  ro- 
tate at  the  abnormal  speed  of  166.68  r.p.m. 
If  the  field  coils  were  made  with  one- 
quarter  of  the  number  of  turns  of  wire  the 
torque,  and  hence  the  speed  of  the  disk, 
would  be  one-quarter  of  what  they  were 
before.  Since  the  disk  is  running  at  one- 
quarter  of  the  speed  necessary  to  record 
the  power  in  the  circuit,  the  dial  will  in- 
dicate only  one-quarter  of  the  power,  so 
the  dial  reading  is  muntiplied  by  4,  or  as 
it  is  termed  "  constant  4."  The  formula 
becomes 

3,600  X  constant  x  number  of  revolutions 

time  (in  seconds). 
Another  way  of  looking  at  it  is — 
Let  W  =  watt  hours. 

N  =  number  of  revolutions, 
t  =  time  in  seconds. 
K  =  constant. 
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metallic  cover  which  is   cliavvn  lightl)'  down  on 
stri|-)  of  felt  on  the  base,  thus  rendering  il  dnsi 
To  the  imderside  of  the   base   is  fasleiKil   a  meta 
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proof. 


we  can  have  any  value  of  K,^,  i,  2,  etc., 
depending  on  the  size  of  the  meter. 

Lvcrything  should  be  carefully  con- 
sidered before  selecting  the  proper  size  of 
wattmeter  to  be  used.  If  a  building  is  to 
be  illuminated  with  400  lamps  it  does  not 
of  iieccssit}'  follow  that  a  400  light  meter 
will  tlo. 

When  a  meter  is  set  up  it  should  be 
examiuetl  annually  by  a  competent  person.  Don't 
sup|-iose  that  it  is  going  to  run  forever  after  it  has  first 
been  ins[iecled  and  then  sealed  up. 
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The  important  announcement  is  made 
Automatic  Telephone  .  i       ^,  . 

Systems  that  the  German  g'overnment  has  pur- 

chased the  exclusive  rights  to  the 
Strowger  automatic  telephone  patents,  and  the  system 
will  be  installed  in  Berlin  and  other  cities  throughout 
the  German  Empire.  This  purchase  has  been  made  as 
the  result  of  a  report  upon  the  system  by  A.  Feyerabend, 
head  of  the  German  telephone  and  telegraph  system. 
The  Strowger  Company,  of  Chicago,  from  whom  the 
rights  to  manufacture  and  use  the  system  were  pur- 
chased, had  an  experimental  automatic  exchange  of 
two  hundred  instruments  working  for  upwards  of  a 
year  in  the  government  offices  in  Berlin.  The  result  of 
the  more  extended  operation  of  the  system  will  be 
watched  with  much  interest. 


SuBSTANTL\L  progress  is  constantly 
The  Telephone.  i     .  - 

taking  place  m  the  telephone  field,  al- 
though we  do  not  perhaps  hear  so  much  about  it  as  of 
the  development-N  in  the  application  of  electricity  to  the 
production  of  light  and  power.  One  of  the  latest  uses 
to  which  the  telephone  has  been  applied,  is  the  des- 
patching of  trains  on  steam  railways,  a  field  in  which 
the  telegraph  has  until  recently  been  exclusively  em- 
ployed. The  Delaware,  Lackawanna  and  Western 
Railroad,  operating  a  system  of  lines  between  New 
^'ork  and  Buffalo,  has  announced  its  intention  to  adopt 
the  telephone  instead  of  the  telegraph  for  despatching 
purposes  on  its  main  lines.  The  Eric  Railway  is  said 
to  have  used  the  telephone  in  this  connection  with  satis- 
factory results.  The  .Albany  and  Hudson  Railway  also 
uses  the  telephone  extensively  for  despatching  purposes. 
The  advantages  claimed  for  it  are,  greater  speed  and 
less  expense  in  delivery  of  despatches.  It  is  claimed 
that  the  use  of  the  telephone  as  compared  with  the 
telegraph  does  not  increase  the  number  of  mistakes. 


The  great  combinations  of  capital  and  the 
Capital  and  Labor.  .  r  t         ■  r  i 

aggressiveness  or  the  unionsoi  workmen 

in  the  I'nited  States,  is  bringing  to  a  focus  sooner  than 
was  expected  the  settlement  of  the  relations  that  .shall 
in  future  prevail  between  employer  and  employee. 
The  most  gigantic  strike  in  history  is  now  in  progress 
between  the  steel  workers  and  what  is  known  as  the 
United  States  Steel  Trust.  The  employers  are  said  to 
be  losing  a  third  of  a  million  dollars  per  day,  and  the 
employees  about  half  that  sum.  Upon  the  outcome  of 
this  great  struggle  will  largely  depend  the  conditions 
which  are  to  govern,  at  least  for  a  time,  the  relations 
of  the  combatants  in  the  future.  It  seems  impossible 
at  present  to  forsee  what  the  ultimate  and  permanent 
solution  of  the  difficulty  will  be.  It  would  seem,  how- 
ever, that  there  must  either  come  a  better  understand- 
ing between  employers  and  employees,  by  which  regard 
will  be  shown  for  the  interests  of  both,  or  the  govern- 
ment must  step  in  and  compel  the  settlement  of  dis- 
putes bv  arbitration.  In  New  South  W  ales,  a  compul- 
sory arbitration  law  now  prevails,  and  is  said  to  be  work- 
ing satisfactorily.  In  Canada  we  hav  e  what  are  called 
Conciliation  Laws,  which  provide  means  for  the  adjust- 
ment of  disputes  where  both  parties  are  willing  to  sub- 
mit ilioir  case  to  arbitration.  These  laws  appear  to 
he  a  dead  letter.  The  statement  is  made  that  in 
the  present  strike  of  trackmen  on  the  CP. R..  which  is  a 
hindrance  to  public  traffic,  no  request  for  arbitration 
has  boon  made  by  either  of  tlio  parties  to  the  dispute. 
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If  the  law  is  to  be  invoked,  it  must,  to  be  of  any  service, 
be  compulsory.  It  is  most  unfortunate  that  these  dis- 
putes regarding  wages  and  hours  of  labors  should  be 
allowed  to  block  the  wheels  of  industry  in  prosperous 
times,  and  hasten  the  return  of  commercial  depression. 


The  judgment  rendered  by  Mr.  Justice 
^'judgme'n t"*^      Andrews    in    the    Superior    Court  of 

Quebec,  in  the  action  brought  by  the 
Quebec  Railway,  Light  and  Power  Co.,  against  the 
Jacques  Cartier  Water  Power  Co.,  printed  in  full  in 
this  number,  is  of  the  greatest  importance  to  electrical 
companies  as  well  as  to  municipalities  and  users  of 
electric  light  and  power.  The  plaintiffs  claimed 
damage  to  their  property  and  business  from  the  de- 
fendants' poles  and  wires,  and  asked  the  courts  to  com- 
pel their  removal.  The  judgment  is  in  favor  of  the 
plaintiffs'  and  is  based  on  the  principle  that  the  plain- 
tiffs having  been  first  established,  the  second  company 
is  not  entitled  to  cross  their  wires  at  any  place  or  height. 
Confirmation  of  this  principle  would  seriously  affect  the 
majority  of  electrical  companies  throughout  Canada  and 
the  United  States,  where  the  universal  practice  has  been 
for  the  companies  to  cross  each  others'  wires.  As  long 
as  the  overhead  system  is  used,  it  would  seem  as  though 
the  crossing  of  wires  could  not  be  entirely  avoided. 
The  effect  of  Judge  Andrews'  decision,  if  sustained, 
would  be  to  cause  endless  trouble  and  expense  to  the 
electrical  companies,  create  monopolies,  and  retard  the 
progress  and  benefits  of  electricity.  An  appeal  will  be 
taken  from  the  judgment,  and  we  shall  be  greatly  sur- 
prised if  it  is  not  reversed  by  the  Court  of  Appeal  or  the 
Priv}'  Coiuicil. 


It  is  to  be  hoped  that  the  instructors 
The  Caaadian         •      . ,        1     ^  •     1    j         ^  c 
Elect, cai  Association       the  electrical   departments  of  our 

Canadian  Scientific  Schools  will  urge 
upon  their  students  the  desirability  of  becoming  student 
members  of  the  Association  under  the  provisions  of  the 
amended  constitution  adopted  at  the  recent  Ottawa 
convention.  The  cost  ol  student-membership  is  only 
one  dollar  per  year.  The  advantages  of  acquaintance- 
ship and  association  with  the  men  who  are  actively 
connected  with  the  commercial  applications  of  electri- 
city, should  be  worth  a  nuicii  larger  sum  to  the  student. 
Having  decided  to  cultivate  closer  relations  with  tiie 
young  men  who  are  fitting  themselves  for  a  place  in  the 
ranks  of  the  electrical  workers  in  the  future,  the  Associ- 
ation might  consider  the  advisability  of  establishing 
for  the  benefit  of  its  members  a  carefully  selected  tech- 
nical library.  It  having  been  decided  that  no  funds  of 
the  Association  shall  hereafter  be  used  for  entertain- 
ment, a  sum  of  one  hundred  to  one  hundred  and  fifty 
dollars  per  year  hitherto  expended  in  this  direction, 
will  ill  future  be  available  for  other  purposes.  Why 
not  use  this  money,  or  a  portion  of  it,  to  purchase  books 
for  a  circulating  library  ?  Each  member  of  the  Associ- 
ation might  be  given  the  use  for  a  limited  period  of 
sucli  books  as  he  might  desire,  ctiarge  being  only  made 
lor  ]iostage,  neglect  io  return  books  promptly,  or  any 
damage  to  book's  while  in  the  borrower's  possession. 
Technical  books  aie  necessarily  expensive,  and  only  the 
few  can  afTord  to  own  a  well-appointed  library.  Hence 
the  probability  that  if  one  were  established  by  the 
Association,  it  would  meet  a  well  defined  need  of  pre- 
sent members,  as  well  as  of  nian\  persons  outside,  who 
might  thereby  be  iiKhued  to  connect  llu'inselves  with 
the  organization. 


Mr.  Station  Master  or  Engineer,  your 
To  Station  Slanagers  ..  1  i     i  r 

and  Engineers.  'Attention,  please!  In  the  perform- 
ance of  your  many  duties  during 
the  365  days  of  every  year,  do  you  not  sometimes 
as  the  saying  goes,  "  strike  a  snag  " — find  your- 
self face  to  face  with  a  difficulty  which  you  have  never 
encountered  before  ?  In  such  an  event,  what  do  you 
do — wrestle  with  the  problem  until  you  have  solved  it, 
or  get  somebody  with  more  experience  to  help  you  out  ? 
A  Department  of  Questions  and  Answers  has  been  es- 
tablished in  this  journal,  to  assist  in  the  solution  of 
such  problems  as  are  likely  at  any  time  to  confront 
sation  managers  and  engineers.  It  is  at  your  service, 
either  to  obtain  or  impart  information.  If  some  un- 
usual experience  has  come  to  you,  tell  us  about  it,  and 
how  you  managed  to  get  over  the  difficulty.  Such  in- 
formation is  certain  to  prove  valuable  to  somebody  in 
a  similar  situation.  If  you  have  a  difficulty  which  you 
don't  know  how  to  deal  with,  or  desire  information 
which  is  not  readily  obtainable,  drop  us  a  line  stating 
what  is  required,  and  somebody  with  the  requisite 
knowledge  will  no  doubt  be  willing  to  help  you.  In 
sending  in  questions,  or  answers  to  those  of  some  one 
else,  it  is  not  necessary  that  your  name  should  appear 
in  print,  but  name  and  address  should  be  supplied  the 
editor  for  his  information,  and  as  a  guarantee  of  your 
bona-fides. 


In  point  of  attendance  the  Pan-Ameri- 

Decadence  of  tiie   ^^^^  Exhibition  at  Buffalo  has    thus  far 
Exliibitioa. 

proved  a  failure.     The  holiday  season, 
during  which  the  largest  attendance  might  reasonably 
be  looked  for,  will  soon  have  passed,  yet  the  expected 
thousands  have  not  put  in  an  appearance,  and  in  con- 
sequence it  is  rumored  that  the  Exhibition  may  close  at 
an  earlier  date  than  was  intended.     The  fact  is  apparent 
that  the  Exhibition  business  has  been  overdone.  The 
original  idea  of  these  large  Exhibitions  was  to  bring  to- 
gether the  most  improved  devices  and  methods  in  manu- 
facturing, as  well  as  specimens  of  the  natural  products 
of  the  nations  of  the  earth.     So  long  as  this  was  the 
prominent  feature,  and  an  interval  of  at  least  ten  years 
was  allowed  between  the  Exhibitions,  they  were  reason- 
ably successful.     In  recent  years,  however,  projects  of 
this  kind  have  become  too  numerous,  while  their  educa- 
tional value  has  seriously  declined.     The  Exhibition  of 
to-day  is  a  huge    bazaar  and    circus  combin.nl,  do- 
pending  for  success  not  upon  its  ability  to  instruct,  but 
to  amuse  and  excite  wonder.     It  is  not  surprising  that 
agriculturists,   inventors,   manufacturers  and  artisans 
no   longer  think   it  worth  the  cost  to  exhibit,  ov  the 
earnest  worker  in  any  department  to  travel  long  dis- 
tances to  visit  modern  shows.     The  city  of  St.  Louis, 
where  arrangements  have  been  in  progress   for  a  year 
or  more  for  an  Exhibition  on  a  large  scale  next  year, 
has  wisely  taken  warning  by  the  failure  at  Hulfalo,  and 
postponed  the  event  for  at  least  three  years.     It  is  per- 
fectly safe  to  assume  that  if  with  all  its  ad\  .iiitages  of 
situlaion,     the   Buffalo   project    has  failed,   St.  Louis 
could  not  succeed   in  imlucing  northerners  ai  least  to 
exchange  the  cool  breezes  at    the  seaside,  o\-  iiy  the 
great  lakes,  for  her  stilling  atmosphere.     She  would  do 
well  to  substitute  for  her  proposed  l^xliibitioii  a  winter 
carniv  al.     C  .inatla's  resources  have  only  recently  reach- 
ed the  point  which  would  justify   her  in  attempting  to 
inaugurate  a  Dominion    ICxhibition.     In   view  of  the 
eviik'ul  (.lecline  in  public  favor  of  such  enterprises,  the 
wistloni  ofem  barking  thereon  now  seems  open  totiuestion. 
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POWER  DEVELOPMENT  AT  NIAGARA 
FALLS. 

The  accompanying  map  will  give  our  readers  a  fair 
understanding  of  the  location  of  the  proposed  develop- 
ment work  about  to  be  carried  out  on  the  Canadian 
side  of  Niagara  Falls  by  the  Canadian  Niagara  Power 
Company.  The  work  is  now  in  progress,  the  contract 
being  in  the  hands  of  A.  C.  Douglas,   who  has  had 


From  this  it  will  be  seen  that  the  development  on  the 
Canadian  side  will  require  the  construction  of  a  tunnel 
of  only  about  one-third  the  length  of  the  tunnel  on  the 
New  York  side,  greatly  lessening  the  cost  of  develop- 
ment. The  minimum  capacity  of  the  tunnel  will  be 
100,000  horse-power.  The  Canadian  wheel-pit  and 
tunnel  will  be  lined  with  brick  throughout,  the  same  as 
the  pit  and  tunnel  on  the  opposite  side  of  the  river. 
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considerable  experience  with  excavations  connected 
with  the  power  development  on  the  New  York  side  at 
the  Falls.  Mr.  Cecil  B.  Smith,  Ma.  E.,  of  Toronto, 
has  been  appointed  resident  engineer. 

The  company  have  agreed  with  the  Ontario  Govern- 
ment to  expend  on  these  works  within  two  years  a 
million  and  a  half  dollars.  Arrangements  have  boon 
made  for  the  complete  construction  of  the  first  installa- 
tion of  the  company,  comprising  a  tunnel  of  100,000 
horse-power  capa- 
city, an  inlet  canal, 
and  a  wheel-pit  of 
50,000  horse-power 
capacity,  together 
with  the  installation 
of  electrical  and 
hydraulic  machin- 
ery to  develop  25,- 
000  horse-power. 

The  wheel-pit  for 
the  first  section  will 
be  about  250  feet 
fto  n  g ,  while  its 
depth  will  be  ap- 
proximatey,  200 
feet.     The  tunnel 

that  will  serve  as  a  tail  race  will  bo  built  in  the 
form  of  a  horseshoe,  similar  to  the  tunnel  on  the  New 
York  side,  but  the  section  will  be  somewhat  larger. 
In  length  the  tunnel  will  be  about  2,200  feet,  its  poi  tal 
being  at  the  foot  of  the  Horseshoe  Fall.  The  length 
of  the  tunnel  on  the  New  York  side  is  over  7,000  feet. 


Tno  second  illustration  shows  the  sinking  of  the  first 
>haft. 


Sinking  thk  First  Shaft — Canaihan  Niac;aka  Powkr  Comtanv  s  Works. 


THE  ALMONTE  ARBITRATION. 

Till-;  arbitration  case  between  tiic  town  of  Almonte 
and  the  Almonte  l-'lectric  Light  Company,  to  determine 
the  \  alue  of  the  plant  of  the  latter,  has  been  concluded. 
The  action  was  the  result  of  "an  olTer  made  under  the 
Conmeo  Act  by  the  town  of   Almonte  to  purchase  the 

plant  of  the  .Al- 
monte Electric 
Light  Company  for 
8  I  o,  000.  Th  i  s 
amount  was  refus- 
ed by  the  company, 
who  asked  $18,000. 
riie  board  of  ar- 
bitraitors  was  com- 
posed of  Judge  Mc- 
Tavish,  of  Ottawa, 
ludge  Liddell,  of 
V  ornwall,  and  J. 
H.  Burritt,  of  Tom- 
broke.  .\  great 
deal  of  expert  evi- 
dence was  taken, 
but  it  is  said  that  the  proceedings  were  carried  on  in 
a  most  harmonious  manner.  The  award  of  the  arbi- 
trators fixed  the  value  of  the  plant  at  $14,750  and 
directed  the  town  to  pay  the  cost  of  the  arbitration  in 
any  event.  Thus  the  award  is  $4,750  more  than  the 
town  offered,  and  $2,250  less  than  was  asked  by  the 
company. 


Aug-ust,  ICJOI 


THE  CAINADIAIN  ELECTRICAL  NEWS 


'57 


AN  IMPORTANT  LEGAL  DECISION  AFFECTING  THE 
RIGHTS  OF  ELECTRICAL  COMPANIES. 

QUEBEC  RAILWAY  LIGHT  AND  POWER  CO.,  VS.   THE  JACQUES 
CARTIER   POWRR  CO. 

The  following  important  judgment  in  this  case  was  given 
by  Mr.  Justice  Andrews  in  the  Superior  Court,  at  Quebec, 
on  June  15th  last:  — Whereas  the  plaintiffs  and  defendants 
being  engaged  in  the  same  kind  of  business,  viz.,  the  fur- 
nishing of  electric  light  and  power  in,  and  in  the  neighbor- 
hood of,  the  city  of  Quebec,  the  plaintiffs  also  ownmg  and 
operating  an  electric  railway  there,  the  plaintiffs  on  the 
first  ground  complain  that  the  defendants,  by  their  works, 
poles,  and  wires,  are  obstructing  and  endangering  the  busi- 
ness, plant  and  property  of  them,  the  said  plaintiffs,  and 
over  that  the  defendants  have  no  right  to  carry  on  their 
business  or  occupy  the  roads  or  streets  of  the  city. 

Whereas  the  defendants  by  their  own  plea  deny  that  they 
obstruct,  or  in  any  wise  injure,  the  plaintiffs'  averring 
that  they,  the  said  defendants,  are  acting  within  their 
charter  rights,  and  retort  that  the  plaintiffs  are  without 
such  rights. 

Whereas  after  proof  and  hearing  on  the  merits  the  Court, 
to  wit:  on  the  9th  June,  1900,  by  interlocutory  judgment, 
ordered  that  by  three  sworn  experts,  certain  matters  and 
facts  in  contest  between  the  parties  should  be  examined 
and  verified;  and  in  conformity  with  such  interlocutory 
order  three  experts  were  duly  named  and  appointed  and 
have  duly  fyled  their  report;  which  report  the  plaintiffs 
have  moved  to  hoinolgate  in  part,  and  the  defendants  have 
moved  to  reject;  and  the  parties  have  again  been  heard  by 
their  counsel,  as  well  on  the  said  motions  as  on  the  merits 
of  the  case,  as  affected  by  said  report  ; 

Considering  that  both  the  plaintiffs  and  the  defendants 
have  established  their  charter-right  to  carry  on  their  busi- 
ness in  the  city  and  district  of  Quebec  ; 

Considering  that  the  plaintiffs  had  duly  established  their 
plant,  poles,  wires  and  business  in  the  said  city  and  dis- 
trict of  Quebec  before  the  defendants  had  begun  the  con- 
struction of  their  works  ;  part  of  the  plaintiff's  said  busi- 
ness being  the  lighting  of  the  city  streets  ai:d  public 
places  ; 

Considering  that  the  plaintiffs,  where  they  were  in  occu- 
l)ancy  of  streets  or  pubfic  places  in  the  city  of  Quebec,  or 
of  portions  thereof,  with  their  said  poles  and  wires  prior 
to  the  advent  thereto  of  the  said  defendants,  have  rights 
resultant  from  such  occupation,  which,  though  not  exclu- 
sive rights,  entitle  them  to  protection  and  to  being  main- 
tained in  such  possession  or  occupancy  as  is  reasonable  ; 

Considering  it  is  established  that  the  defendants  have  so 
constructed  their  line  that  it,  at  certain  points,  constitutes 
an  illegal  interference  with  the  plaintiff's  said  line,  or 
system,  and  with  their  said  business;  and  that  the  dangers, 
detriments  and  injuries  thereto  thcreljy  occasioned  justify 
the  plaintiffs  in  asking  redress  from  this  court  ; 

Considering  that  the  suggestions  of  the  said  experts  for 
tlie  diminishing  of  the  dangers  involves  such  an  interference 
with  the  property,  poles,  wires  and  appliances  of  the 
jjlaintiffs  as  renders  such  suggestions  impossible  of  adjus- 
tion,  and  that  their  adjustion  would  not  be  just  to  the 
plaintiffs,  nor  in  all  cases  protect  them  from  danger  and 
detriment  ; 

Considering  that  the  plaintiffs  have  establi.slied  by  the 
said  report  of  said  experts,  and  by  the  other  evidence  of 
record,  that  the  poles  and  wires  of  the  said  defendants  are 
in  dangerous  proximity  with  those  of  the  said  plaintiffs, 
at  all  the  points  complained  of  in  the  plaintiff's  declara- 
tion, except  the  intersections  of  said  wires  at  Acqueduct 
and  Massue  streets,  Crown  street,  opposite  Merchant's 
Club,  McMah(jn  and  D'Autcuil  streets,  Angele  and  Klgin 
streets,  and  Ursule  and  St.  I<ouis  streets  ; 

Considering  that  the  motion  of  the  said  defendants  for 
the  rejection  of  tlie  said  reports  of  said  experts  is  irregu- 
larly made,  and  is  also  on  its  merits  inadmis.sible,  and 
unfounded  :  the  said  motion  is  rejected  with  costs  :  and 
it  is  hereby  adjudged  and  ordered  that  the  said  defendants 
do,  within  three  months  upon  the  service  upon  them  of 
the  present  judgment,  remove  all  the  wires,  poles  and 
otlier  constructions,  so  as  aforesaid  in  dangerous  proximi- 


ty with  those  of  the  said  plaintiffs,  to  wit,  at  the  inter- 
sections of  the  following  streets  in  the  city  of  Quebec, 
viz.:  of  St.  Francis  and  St.  Dominick,  St.  Francis  and 
Grant,  St.  Francis  and  Bridge,  St.  Francis  and  Crown, 
Jacques  Cartier  and  St.  Francis,  St.  Francis  and  Dorches- 
ter, St.  Francis  and  Caron,  St.  Francis  and  St.  Anselme, 
St.  Francis-  and  Boulevard  Ivangelier,  Church  and  Prince 
Kdward,  Church  and  Queen,  Church  and  Richardson, 
Cliurch  and  King,  Church  and  Helene,  St.  Anselme  and  St. 
Joseph,  St.  Valier  and  Turgeon,  Colombe  and  near  Boule- 
vard Ivangelier,  Francis  and  Boulevard  fvangelier,  Bedard 
west  of  Boulevard  Langelier,  Bedard  opposite  No.  42,  Bed- 
ard and  dela  Violette,  Bedard  opposite  No.  75,  Bedard  and 
Parent,  Avenue,  Bedard  and  Carillon,  Valier  street  near 
Canadian  Pacific  liailway,  Valier  street  near  toll-gate, 
Montmagny  and  Bollard,  Bollard  and  vSt.  Sauveur,  Bollard 
and  St.  Luc,  Bollard  and  Germain,  Bollard  and  Bayard, 
Bollard  and  Darocher,  Chenier  and  Buquesne,  Valier  and 
Massue,  Sauvageau  opposite  Nos.  9  and  17,  Sauvagcau 
and  Bagot,  Sauvageau  and  Morin,  Sauvageau  and  Her- 
mine,  Sauvageau,  opposite  No.  102,  Sauva<geau  and  Kir- 
ouac.  Aqueduct  and  Montcalm,  Aqueduct  and  Boisseau, 
Aqueduct  and  Morin,  Aqueduct  and  St.  I<uc,  Colombe  and 
St.  Germain,  Colombe  and  Bayard,  Colombe  and  Durocher, 
Colombe  and  Victoria,  Colombe  and  Sauvageau,  Colombe, 
near  Sauvageau,  Deniers  and  St.  Jude,  St.  Valier  and  St. 
Jude,  Boulevard  Langelier  and  Notre  Dame,  Notre  Dame 
and  St.  Anselme,  Notre  Dame  and  Caron,  Notre  Dame  and 
Dorchester,  Notre  Dame  opposite  Nos.  11,  25  and  31, 
Notre  Dame  and  Crown,  Desfosses  and  Church,  Bridge  and 
Grant,  Dominick  and  St.  Rochs,  St.  Paul  and  Haymarket, 
Arago  and  Belleau,  Arago  and  Valier,  Valier  and  Cote 
d'Abraham,  Cote  d' Abraham  and  Richelieu,  Eustache  and 
Richelieu,  Glacis  and  liichelieu,  McMahon  and  St.  Angele, 
John  and  Bauphine,  Bauphine  and  Ursule,  Dauphine  and 
d'Auteuil,  d'Auteuil  and  Anne,  Patrick  and  Eustache,  Pat- 
rick and  St.  Augubtin,  Simon,  D'Artigny,  Ste.  Genevieve, 
Lachevrotiere,  Jupiter  and  Drolet,  Scott,  Palais  and  Vai 
ier,  Lacroix  and  Paul,  Ancien  Chantier,  St.  Charles,  Dam- 
bourges  Hill,  Sous  le  Cap,  Sault  au  Matelot,  St.  James, 
Bell's  Lane,  St.  James  and  Dalhousie,  St.  Paul  and  Bell's 
Ivane,  St.  Antoine  and  Dalhousie,  St.  Antoine  and  St. 
Peter,  Notre  Dame  Square,  LePlace  opposite  Blanchard's, 
Notre  Dame  and  Sous  le  Fort,  Cul. de-Sac,  Champlain, 
Sous  le  Fort  and  St.  Peter,  Amable  and  Conroy,  D'Artig- 
ny, St.  Michael  and  Scott,  lyansdowne  avenue  and  Grande 
Alice,  Berthelot  and  Grande  AUee,  Julia  and  Michael, 
Julia  and  D'Artigny,  St.  Augustin  and  Julia,  vSt.  Augus- 
tin  and  St.  Patrick,  and  in  default  cjf  said  defendants  com- 
plying with  this  judgment  within  said  time,  the  said 
plaintiffs  are  hereby  authorized  to  have  removed  all  the 
said  poles  and  wires  at  the  cost  and  expen.se  of  the  said 
defendants  ;  and  the  defendants  arc  condemned  to  pay  to 
the  said  plaintiffs  their  costs,  reserving  to  the  plaintiffs 
their  recourse  for  dairiages. 

INSULATION  RESISTANCE  OF    WIREMEN'S  GLOVES. 

A  recent  number  of  the  "Bulletin  de  la  .Socicte  riitcrna- 
tionale  des  Electriciens"  contains  a  paper  read  by  .lanct 
before  the  Societe  in  Pari.s,  in  which  the  author  give,"*  an 
account  of  laboratory  experiments  performed  by  him  in 
order  to  find  the  insulation  resistance  of  different  types 
of  gloves  for  wiremen.  The  experiments  were  ])crfonncd 
fir.st  with  the  gloves  dry  and  then  with  them  wet,  the 
pres.sure  being  105  volts  in  each  case.  In  the  dry  lest  the 
gloves  were  filled  with  mercury  and  then  suspended  in 
basin  of  mercury  ;  line  sand  moistened  w  ith  acidulated 
water  was  used.  The  resistance  in  megolims  ranged  from 
zero  to  52,500  dry  and  from  zero  to  420  wet.  The  autlior 
also  made  wet  tests  for  determining  the  effective  c.m.l. 
at  which  the  gloves  broke  down  under  high-pre.sisaire  alter- 
nating currents.  Three  of  the  samples  broke  dow-n  at  low 
voltage,  while  three  others  broke  down  at  1,000,  2,000 
and  11,000  volts  re.sipectively.  In  the  discussion  which 
followed  the  reading  of  the  paper  it  was  argued  that  in- 
sulating gloves  cannot  generally  be  regarded  as  an  effect- 
ive protection;  and  that  wiremen  with  gloves  should  not 
touch  the  conductors  directly,  but  only  such  parts  as  arc 
already  insulated. 
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SYSTEM  AND  EFFICIENCY  OF  ELECTRIC 
TRANSMISSION  IN  FACTORIES  AND 
MILLS.* 

By  William  S.  Aldrich. 

The  recent  progress  in  the  use  of  electricity  for  the 
transmission  of  power  over  short  distances  has  de- 
veloped a  new  industry.  It  bids  fair  to  rival  in  magni- 
tude and  usefulness  the  field  of  long-distance  trans- 
mission, much  earlier  developed,  and  now  almost  ex- 
clusively held  by  electricity.  As  applied  to  factories 
and  mills  electricity  is  simply  a  means  to  an  end, 
which  is  primarily  the  transmission  of  power  over  quite 
short  distances,  from  50  to  500  feet,  and  within  one 
building  or  a  group  of  buildings.  Upon  entering  this 
new  field  it  has  had  to  contest  every  inch  of  its  progress 
in  competition  with  long-established  usage,  in  order 
to  displace  the  unwieldly  and  unsightly  power  trans- 
missions by  shafting,  belting,  and  rope  drives.  In  al- 
most all  cases  of  new  manufacturing  plants,  however, 
the  features  of  electric  transmission  have  received 
thorough  consideration,  resulting  in  many  factory  in- 
stallations in  which  this  system  is  exclusively  used. 

Some  manufacturers  have  hoped  that  electricity 
would  solve  all  of  the  problems,  and  at  once,  upon  its 
introduction  into  their  establishments;  others  have 
known  it  would  be  of  no  use  from  the  beginning. 
There  are  many  factories  and  mills  in  which  the 
introduction  of  electricity  for  power  transmission  will 
not  pay,  under  existing  conditions;  there  are  more 
establishments  in  which  it  would  pay,  in  which  an  in- 
vestment in  electric  transmission  would  prove  to  be  a 
dividend-paying  investment.  No  general  rules  can  be 
laid  down.  Each  case  must  be  carefully  examined, 
and  a  most  thorough  preliminary  survey  made  of  all 
the  conditions  and  requirements. 

SYSTEMS  OF  ELECTRIC   DISTRIBUTION   FOR  FACTORIES. 

In  choosing  a  system  ot  electric  transmission  for 
manufacturing  work,  it  is  not  necessarily  best  to 
have  that  one  system  which  will  the  most  readily 
lend  itself  to  all  of  the  work  to  be  performed,  for  light, 
heat  and  power  service.  A  composite  system  may 
prove  best  suited,  even  in  such  short-distance  trans- 
inission.  That  is,  lighting  service  will,  in  general,  be 
more  satisfactory,  and  need  not  be  more  expensive, 
if  supplied  independently  ot  the  power  service.  Direct 
and  alternating  currents  are  equally  adapted  for  factory 
transmission,  and  by  simple  or  multi-circuit  systems  of 
distribution  ;  that  is,  by  two,  three,  or  four-wire 
systems,  as  the  case  may  require.  Preferably,  all  dis- 
tribution should  be  direct  ;  that  is,  without  the  use  of 
storage  batteries,  rotary  converters,  or  transformers, 
except  for  certain  lines  of  work  in  which  it  may  be 
necessary  to  use  one  or  the  other  of  these  indirect 
systems  of  distribution. 

In  the  matter  of  voltages  a  wide  range  is  possible  : 
iio-volt  two-wire  and  220-volt  three-wire  systems  for 
use  of  either  direct  or  alternating  currents  for  light 
and  power;  440-volt  two-phase  alternating  current 
three  or  four-wire  systems  for  both  light  and  power  ; 
550-volt  direct-current  two-wire  system,  or  550-volt  al- 
ternating current  three-phase  three-wire  system,  chiefly 
for  power  service,  or  the  monocyclic  system  for  both 
light  and  power.  In  general,  it  will  not  be  necessary 
or  advisable  to  use  over  550  volts,  direct  or  alternating 
current.     Shocks  arising  from  accidental  contact  with 

"Abstract  of  a  paper  read  at  the  Cincinnati  meeting  of  the  American  Scciety  of 
Mechanical  Engineers. 


wires  carrying  currents  of  this  voltage  are  not  neces- 
sarily dangerous.  Experience  has  shown  that  workmen 
respect  the  distributing  wires  the  higher  the  voltage. 
But  it  is  not  necessary  to  command  such  respect  by 
raising  it  above  550  volts. 

ELECTRIC    TRANSMISSION   BY  DIRECT  CURRENTS. 

At  the  time  that  electricity  was  introduced  into 
manufacturing  establishments  the  direct-current  sys- 
tem was  the  only  one  available.  For  the  peculiar  and 
exacting  service  required  in  driving  all  kinds  of  machine 
tools  and  various  workshop  appliances,  there  were 
difficulties  to  be  overcome  with  any  system.  It  was 
necessary  to  secure  satisfactory  methods  of  producing 
a  large  starting  turning  moment,  or  torque,  for  varying 
the  speeds  as  might  be  required  under  uniform  or 
variable  loads,  and  for  reducing  to  a  minimum  the 
trouble  arising  from  the  use  of  a  commutator. 

With  direct  current  motors,  it  was  a  simple  matter 
to  introduce  starting  boxes  (resistances)  in  the  armature 
circuit  to  control  the  torque,  as  well  as  rheostats 
(resistances)  in  the  fields  to  control  the  speed  in  par- 
ticular. But  every  such  resistance  meant  an  expendi- 
tureof  energy  in  otherwise  useless  heating  of  the  wire 
or  other  material  of  which  these  resistances  might  be 
made.  The  so-called  Ward  Leonard  system  came  to 
the  rescue  with'  its  two  additional  machines  in  order 
to  operate  the  one  given  machine  as  a  motor,  at  practi- 
cally a  constant  efliciency  under  al!  conditions  of  load 
and  speed.  This  system  has  been  very  successfully  and 
extensively  used  in  elevators,  cranes,  etc.  By  the  use 
of  the  auxiliary  machines  the  supply  voltage  may  be 
varied  according  to  the  speed  desired,  and  the  current 
supplied  according  to  the  torque  required,  without 
wasting  any  energy  in  heating  wasteful  resistances. 
For  conditions  of  factory  service  permitting  of  such  an 
application,  two  motors  may  be  advantageously  used  on 
one  machine  or  set  of  machines,  by  means  of  which 
it  is  possible  to  vary  the  torque  and  speed  quite  as 
satisfactorily  as  in  street  c;;r  working,  by  the  series- 
parallel  method  of  control. 

The  difficulties  with  commutators  have  been  almost 
entirely  overcome  and  many  refinements  in  design 
eflfected,  so  that  the  direct-current  motor  of  to-day 
leaves  little  to  be  desired.  Such  objectionable  features 
as  still  remain  are  inherent  in  the  direct-current  sys- 
tem used,  and  are  found  to  lie  chiefly  in  the  kind  of 
armature,  commutator  and  brush  devices  required. 
These  parts  are  most  liable  to  derangement,  require 
systematic  attention  for  cleanliness  and  efficiency  and 
renewals  of  brushes. 

ELECTRIC  TKANSMISSIOX  BY  ALTERNATING  CURRENTS  — 
INDl'CTION  MOTORS. 

The  alternaling  current  system,  with  its  induction 
motor  service,  offered  practically  the  only  alternative 
to  those  engineers  and  manufacturers  who  did  not  care 
to  be  troubled  with  the  petty  annoyances  and  delays 
likely  to  occur  at  any  time  with  the  direct-current 
motor.  The  induction  machine  as  it  stands  to-day  is 
probably  the  most  perfect  motor  yet  developed  from  the 
standpoint  of  electric  transmission  in  factories  and 
mills.  It  ma\  be  started  and  operated  from  any 
point  at  any  time,  at  practically  any  load  and  speed 
within  its  predetermined  ranges.  It  may  be  used  on 
I  10,  220,  440  or  550-volt  alternating  current  circuits  of 
one,  two  or  three  phases.  It  does  not  tequire  any 
direct-current  supply  as  the  synchronous  motor  does 
for  its    field   excitation.      It    does  not    require  any 
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brushes,  commutator  or  collecting  rings.  Offsetting 
these  advantages,  however,  are  certain  restrictions. 
The  speed  of  an  induction  motor  falls  off  slightly  as 
the  load  is  increased.  The  ability  to  start  an  induc- 
tion motor  from  rest  under  a  heavy  load,  as  well  as 
the  possible  speed  changes  during  its  operation,  are 
obtained  at  some  sacrifice  of  efficiency. 

Induction  motors,  moreover,  permit  of  higher  lineal 
speeds  than  are  possible  with  any  other  type,  from 
6,000  to  7,000  feet  not  being  infrequent.  By  suitable 
arrangements  of  its  field  windings,  this  type  of  motor 
may  have  its  speed  altered  in  regular  steps,  so  reducing 
it  one-half,  one-quarter,  one-eighth,  etc.  This  makes 
possible  similar  changes  to  gear-wheel  combinations, 
which  may  therefore  be  eliminated  to  the  extent  that 
the  induction  motor  is  installed  to  effect  such  changes. 
In  almost  all  cases  of  shop  driving,  the  slip  is  not 
objectionable,  any  more  than  the  increasing  slip  of  the 
driving  belt  as  the  load  is  thrown  on.  These  motors 
will  stand  almost  any*  amount  of  rough  usage  and 
heavy  overloads,  as  they  cannot  be  burned  out.  I( 
excessively  overloaded,  the  motor  slows  down  and 
stops,  starting  up  immediately  as  soon  as  the  load  is 
lightened.  Ordinarily,  machine  tools  and  almost  all 
classes  of  shop  machinery  are  started  at  quite  light 
loads,  and  the  full  load  is  thrown  on  when  the  work  or 
the  tool  is  up  to  the  speed  desired.  For  this  class 
of  work  the  induction  motor  seems  specially  fitted. 

A  larger  generating  power  plant  is  required  for  an 
installation  of  induction  motors  than  would  be  the 
case  if  direct-current  motors  were  used.  This  is  on 
account  of  the  energy  which  is  lost  in  all  classes  of 
alternating  current  circuits  in  which  there  is  con- 
siderable self-induction,  whether  in  the  transmission 
wires  or  in  the  appliances  used.  In  the  case  of  induction 
motors  this  loss  is  very  appreciable  at  light  loads, 
becoming  much  reduced  at  average  and  heavy  loads, 
at  which  it  is  almost  uniform. 

SYNCHRONOUS  MOTOKS. 

Synchronous  motors  are  admirably  adapted  to  factor}' 
service  where  absolute  uniformity  of  speed  is  required, 
and  where  the  extra  installation  of  a  direct  current 
supply  for  their  fic-ld  excitation  is  not  deemed  objection- 
able. While  induction  motors  are  always  wasteful  of 
some  energy,  through  their  high  self-induction,  syn- 
chronous motors  may  on  the  other  hand  be  brought 
into  that  condition  of  operation  practically  equivalent 
to  the  use  of  direct-current  motors,  at  least  for  a  large 
range  of  their  loads.  In  other  words,  the  power 
factor  of  a  synchronous  motor  may  be  made  almost 
anything  from  zero  to  unity,  according  to  the  extent 
of  excitation  of  its  fields  by  the  direct  current  applied 
for  this  purpose. 

When  made  in  the  revolving  lield  type,  synchronous 
motors  are  self-starting  from  rest  at  light  loads.  They 
may  be  very  heavily  over-loaded,  without  falling  out 
of  synchronism  or  out  of  step,  and  when  they  do  for 
an  instant  they  may  be  brought  back  again  by  throwing 
off  sonic  of  tlie  load.  A  well-designed  synchronous 
motor  will  carry  at  least  three  times  its  full  normal 
load,  and  not  drop  out  of  step.  If  an  induction  molor 
is  built  for  such  over-loads  it  is  likely  to  have  t|uile 
low  eHiciency  at  ordinary  loads. 

Higher  efficiencies  may  be  obtained  with  s)!!- 
chronous  motors  than  with  induction  motors  of  the 
same  output.  In  fact,  such  inotois  realize  the  ideal 
conditions  ol"  motor  working  in  v\  iiicli  the  motor  attains 


almost  the  same  efficiency  as  the  generator.  Both 
induction  and  synchronous  motors  have  usually  higher 
efficiences  than  direct  current  motors  of  same  size. 

COMBINED   INDUCTION   AND   SYNCHRONOUS  MOTOR 
WORKING. 

The  ideal  conditions  in  a  factory  installation  no 
doubt  would  be  secured  where  both  induction  and 
synchronous  motors  were  used,  the  former  for  small 
machines  and  direct  driving,  the  latter  for  operating 
a  set  or  group  of  machines.  The  synchronous  motors 
would  be  started  up  just  before  beginning  the  work  of 
the  day,  have  at  all  times  a  light  constant  load,  and 
might  easily  be  regulated  as  to  produce  an  almost 
balanced  system  in  combination  with  the  induction 
motors.  In  such  a  system  of  transmission  the  lagging 
currents  of  the  induction  motors  would  be  offset  by  the 
leading  currents  of  the  synchronous  motors,  if  the 
latter  were  operated  to  produce  such  leading  currents. 
The  whole  system  would  be  operated  practically 
throughout  quite  a  range  of  load  variations,  as  it  it 
were  a  simple  direct  current  system,  the  advantage  of 
such  a  condition  is  apparent  ;  it  means  least  installation 
for  any  given  output,  or  greatest  output  for  any  given 
capacity  of  of  generating  plant.  The  group  method 
of  electric  driving  is  much  better  adapted  for  small 
machines,  up  to  and  including  2-horse  power  capacity, 
and  especially  where  such  machines  are  in  almost 
constant  service.  Above  this  size,  individual  motor 
driving  becomes  more  and  more  efficient,  particularly 
if  the  machines  are  operated  only  a  fraction  of  the  day. 

ELECTRIC  ELEVATORS. 

The  electric  elevator  has  graduall)-  won  its  way  to 
the  confidence  and  favor  of  architects  and  building 
owners,  and  has  recently  achieved  a  marked  triumph 
in  being  selected  to  convey  visitors  to  the  top  of  the 
Washington  monument — a  sheer  lift  of  498  feet.  The 
elevator  is  capable  of  carrying  thirty-five  passengers 
and  makes  the  ascent  in  five  minutes.  Its  operation  is 
said  to  be  easy.  It  is  at  all  times  luuler  perfect  control 
and  is  carefully  fitted  with  safety  devices.  The  elevator 
was  made  and  installed  by  the  Marine  Engine  and 
Machine  Co.,  of  New  York,  and  is  operated  from  a 
small  power  house  situated  750  feet  west  of  the 
monu  ment. 

THE  WATER  POWERS  OF  SWEDEN. 

A  recent  report  of  the  .Swedish  Agricultural  Hcpart- 
ment  estimates  the  available  energ}-  of  the  principal 
waterfalls  in  Sweden  at  from  2,000,000  to  4,000,000 
horse-power.  It  is  not  stated  whether  these  figures 
apply  only  to  sites  which  ma\-  be  dexeKiped  at  ordinar\' 
expense  or  include  all  practical  water-powers.  It  is 
pointed  out  that  the  national  coal  bill  for  last  year 
amounted  to  64,000,000  crowns,  and  that  this  sum 
might  be  considerably  diminished  by  the  employment 
of  the  natural  motive  power  possessed  by  the  country. 

THE  A.  L  E.  E. 

Thi:  American  Institute  of  I'^lect lical  l'"ngineers  will 
meet  in  anruiai  convent  ion  in  the  New  \ovk  .State 
Building,  on  the  Pan-American  l'"-Nhihilion  ("iroumls, 
Buffalo,  on  Tuesda}',  the  20th  inst.  Onl\'  nmrning 
s-ssions  will  be  held,  at  which  abstracts  of  papers  will 
he  presented  on  a  variety  of  subjects,  including  one  by 
Mr.  W.  S.  Aldrich,  of  Toronto,  and  Mr.  II.  W. 
Redfield,  on  "  Electric  Transmission  .Systems." 
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QUESTIONS  AND  ANSWERS. 

Central  station  manager  writes  :  I  am  going  to  put  up 
a  three-phase  transmission  line,  about  nine  miles  long, 
using  6,000  volts  ;  how  often  should  it  be  transposed  so  as 
to  avoid  unbalancing  of  the  voltage  at  the  receiving  end  ? 

Answer. — If  you  put  your  line  up  in  the  shape  of  an 
equilateral  triangle,  and  your  load  on  all  three  wires  is 
approximately  equal,  there  will  be  no  need  for  any  trans- 
positions, but  if  you  are  likely  to  have  loads  very  much 
unbalanced,  or  if  your  line  is  to  be  strung  in  any  shape 
but  that  of  an  e-jual  sided  triangle,  you  should  transpose 
it  twice,  one-third  of  the  way  from  each  end. 

"  Operator  "  asks  :  How  do  you  reverse  the  direction 
of  rotation  in  a  direct  current  shunt  or  series  motor,  and 
in  single,  quarter  and  three  phase  induction  motors  ? 

Answer. — Direct  current  motors,  both  series  and  shunt, 
are  reversed  by  changing  the  direction  of  the  current 
through  either  the  armature  or  the  field  ;  if  it  be  reversed 
through  both  simultaneously,  that  is,  if  you  merely  re- 
verse the  two  leads  which  supply  current  to  the  machine, 
the  direction  of  rotation  will  remain  the  same.  Single 
phase  induction  motors  which  are  not  wound  so  as  to 
have  any  definite  direction  of  rotation,  will  continue  to 
revolve  in  the  way  they  are  first  started,  that  is,  without 
changing  any  connections  they  will  revolve  in  either  dir- 
ection, provided  they  are  first  started  that  way  by  some 
external  means.  Quarter  phase  motors  need  to  have  the 
connections  of  one  phase  reversed  ;  reversing  the  loads  to 
Ijolh  phases  will  keep  the  motor  running  in  the  same 
direction.  Three  phase  motors  need  to  have  any  two 
leads  interchanged. 

"  Student  "  asks  :  Does  it  make  any  difference  to  a 
street  railway  systern  whether  the  trolley  is  positive  or 
negative  ? 

Answer. — It  makes  no  difference  whatever  to  the  opera- 
tion of  the  cars  and  plant,  though  it  is  usual  to  make  the 
trolley  positive  in  order  to  reduce  to  a  minimum  the 
effects  of  electrolysis  on  the  various  water  and  gas  pii  es 
running  adjacent  to  the  rails  of  the  system. 

J.  R.,  Montreal  :  What  horse  power  per  drill  does  it 
require  to  run  an  ordinary  air  compressor  for  mining 
work  ? 

Answer. — It  is  usual  to  reckon  on  12  to  14  horse  power 
lor  earh  drill,  though  this  figure  is  somewhat  altered  by 
the  elevation  of  the  plant  above  sea  level. 

Mining  Engineer  :  I  am  thinking  of  puttiiiig  in  a  trans- 
mission plant  to  supply  a  mining  camp  with  light  and 
ptnver,  and  would  be  glad  of  your  advice  as  to  the  best 
system  to  use 

Answer. — Without  various  particulars  as  to  the  head  of 
water  you  have  available,  the  length  of  your  line,  the 
amount  of  power  you  want  to  deliver,  etc.,  etc.,  it  is 
ab.solutely  impossible  to  give  you  any  reasonable  recom- 
mendations as  to  the  plant  most  suitable  for  your  needs, 
though  generally  speaking,  we  would  say  that  a  40  cycle 
three-i.hase  installation,  using  direct-coupled  generators, 
would  be  the  one  most  suited  to  the  majority  of  cases. 

F.  T.,  Toronto  :  What  is  the  lowest  circuit  frequency 
on  which  arc  and  incandescent  lamps  can  !)e  run  ? 

Answer. — Arc  lamps  for  out-door  use  arc  quite  .satisfac- 
tory on  40  cycles,  though  for  inside  work  tliey  arc  some- 
what too  unsteady.  Below  this  frequency  their  perform- 
ance in  any  situation  cannot  be  considered  satisfactory. 
Incandescent  lamps,  if  of  fairly  low  vo,tagc,  and  there- 
fore, heavy  filaments,  give  good  service  at  a  frequency  as 
low  as  40  cycles,  though  if  the  use  of  220  volt  lamps  be 
attempted,  there  will  be  noticeable  flickering  ;  on  the  other 
hand,  52  volt  lamps  will  give  fair  service  (>n  a  frequency 
as  low  as  30  p.p.s. 

R.  M.  writes  :  Why  are  street  railway  motors  always 
series  wound,  instead  of  shunt  ? 

Answer.— Because  the  shunt  wound  motor  would  run 
when  supplied  with  a  given  voltage  at  approximately  the 
same  speed  irrespective  of  the  load,  which  would  mean 
that  when  going  up  heavy  grades  the  armatures  would  be 
overloaded  beyond  a  safe  point,  also  it  v;<juld  not  be 
possible  to  get  a  five  shunt  winding  into  as  .small  a 
space  as  the  series  coils  will  go,  due  to  the  extra  amount 


of  insulation  necessary,  and  the  heating  and  the  chances 
of  trouble  would  both  be  increased.  Again,  the  circuit 
through  the  motors  is  often  broken  ior  an  msiant,  due  to 
dirt,  snow,  etc.,  on  the  track,  and  if  the  motor  were 
shunt  wound  the  field  would  take  so  long  to  come  up,  due 
to  its  large  self  induction,  as  compared  with  that  of  the 
armature,  that  the  current  through  the  latter  would  reach 
far  beyond  a  safe  amount  before  the  field  had  got  any 
strength  ;  whereas  if  the  motor  is  series  wound,  the  arma- 
ture and  field  currents  must  be  identical. 

"  R.  M.,"  Vancouver  :  What  is  considered  to  be  the 
ordinary  coal  consumption  per  indicated  horse  power  hour 
for  engines  running  under  the  conditions  which  obtain  in 
the  usual  engine  room  ? 

Answer. — The  very  best  results  that  have  been  obtained 
with  compound  condensing  engines  show  a  coal  consump- 
tion little,  if  anything,  lelow  I  1-2  lbs.  per  I.H.P.,  while 
on  the  other  hand,  there  arc  many  plants,  which  are  not 
(onsidered  by  their  owners  to  be  by  any  means  out  of 
date,  whose  coal  bill  will  run  up  to  6  or  7  lbs.  tVe  would 
imagine  that  any  simple  non-condensing  engine  that  pro- 
duced an  I.H.P.  on  3  lbs.  of  coal,  was  giving  good  service, 
this  figure  being  reduced  by  about  10  per  cent,  if  the  en- 
gine be  compounded,  a  further  reduction  of  15  per  cent, 
being  accomplished  by  running  it  condensing  as  well. 


PAN-AMERICAN  EXPOSITION  SEARCH-LIGHT  SIGNALS 
TO  TORONTO. 

Signals  from  the  30-inch  search  light,  on  the  electric 
tower  of  the  Pan-American  Exposition,  were  sent  to 
Niagara  Falls  on  July  25th,  by  Prof.  Geo.  F.  Sever, 
Superintendent  of  Electrical  Exhibits,  in  the  presence  of 
the  electrical  jury,  tlius  demonstrating  the  feasibilitv  of 
this  metliod  of  signalling  at  night. 

Since  that  time  search-light  signals  ha\e  been  stnt  from 
Buffalo  to  Toronto,  a  d  stance  of  58  miles,  through  ar- 
rangements completed  by  Prof.  Sever,  in  co-operation  with 
Mr.  Wm.  S.  Aldrich,  consulting  electrical  engineer,  of 
Toronto.  The  first  trial  was  made  9.10  p.m.,  August  9th, 
with  clouds  over  Toronto.  The  local  illumination  of  the 
overhead  sky  by  the  electric  arc  lights  in  the  streets  of 
Toronto  effectually  prevented  any  discrimination  t>emg 
made  between  the  local  and  the  Buffalo  illumination  oi 
the  clouds.  The  second  trial  was  made  9.50-10.15  p.m., 
August  13th,  with  a  perfectly  clear  atmosphere.  Owing  \.o 
the  smoke  settling  down  over  the  city,  no  signal  could  be 
discerned  from  the  top  of  the  nmnicipal  hall  tower,  Tor- 
onto. This  was  the  pre-arranged  objective  point  for  l«^th 
experiments. 

Special  long-distance  communication  was  arranged  be- 
tween the  top  of  this  tower  and  the  electric  lower  at  the 
Pan-American  through  the  courtesy  of  the  Bell  Telephone 
Company,  represented  by  Mr.  K.  J.  Dunstan,  of  Toronto, 
so  that  every  detail  of  the  experiment  could  l>e  followed. 
The  special  instructions  were  to  depress  the  search  light 
to  the  lake  horizon,  bearing  on  the  municipal  hall  tower, 
Toronto,  then  to  sweep  the  horizon  a  definite  angle  to  the 
right  and  left  of  this  bearing, and  later  to  elevate  and  de- 
press the  light  at  the  original  bearing.  All  ol  these  sig- 
nals were  very  clearly  discerned  during  the  second  trial 
l)y  Mr.  C,  II.  Rust,  city  engineer  of  Toronto,  with  partv 
located  on  Centre  Island,  two  miles  off. shore  from  the 
city. 

The  electric  tower  of  the  Pan-American,  390  feet  high,  is 
distant  5>S  miles  in  an  air  line  from  the  municipal  hall 
tower,  Toronto,  300  feet  high.  At  this  distance  one  de- 
gree of  arc  in  the  horizontal  movement  of  the  search-light 
would  move  it  across  the  horizon  at  Toronto  one  mile, 
thus  enabling  the  operator  at  Buffalo  to  throw  the  light 
to  any  desired  point  along  the  lake  front  at  Toronto. 
The  dip  of  the  horizon  at  this  distance  was  calculated  bv 
the  formula  used  b}'  the  Hydrographic  Office,  U.  S  Navy 
Department,  as  follows  : 

Distance  in  statute  miles  equals  1.317  \  hoiijht  in  feoT 

The  difference  in  level  between  Lake  Eric  and  I^ke  On- 
tario  of  326  feet  was  also  taken  into  con.sidcration  The 
true  bearing  of  the  Toronto  towxr  from  the  electric  towxr 
was  found  to  be  north  25  degrees  west. 
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ELECTRIC  LOCOMOTIVE  FOR  A  PULP  COMPANY. 

Tlie  accompanying  illustration  represents  an  electric 
locomotive  recently  built  at  the  shops  of  the  Quebec  Rail- 
way, Light  &  Power  Company,  of  Quebec  city,  for  the 
Chicoutimi  Pulp  Company,  of  Chicoutimi,  Que.  It  was 
designed  by  Mr.  Rus.-^ell,  the  general  superintendent,  and  is 
intended  for  the  shunting  of  regular  freight  cars  about  the 
company's  yards,  and  for  hauling  the  products  from  the 
mills  to  the  company's  wharves  on  the  Saguenay  river. 

The  dimensions  of  the  locomotive  are  :  Length  over  all, 
17  feet  ;  width,  7  feet  6  inches  ;  wheel  base,  7  feet  6 
inches  ;  gross  weight,  43,500  pounds.  The  frame  is  very 
strong  and  of  substantial  construction,  of  oalk,  with  pan- 
elling of  whitewood.  Tlic  doors,  windows,  sashes,  etc., 
are  of  cherry,  and  all  wood  and  iron  work  is  nicely  fin- 
ished, painted  and  varnished. 

The  motor  equipment  consists  of  two  Westinghouse  No. 
56-55  h.p.  motors  ;  gear  ratio,  14.68  on  4  1-2  inch  axles 
and  heavy  33  inch  wheels.  The  cab  contains  the  following 
equipment  :  One  G.  E.  type  K.  ii-S.P.  controller  ;  one 
Westinghouse  automatic  circuit  breaker  ;  one  cholke  coil  ; 
one  Westinghouse  rotary  air  pump  ;  one  Westinghouse 
engineers'  automatic  brake  valve  ;  one  quick-break  switch 


Elkctric  Locomotive. 


for  air  motor  ;  one  air  gauge  and  automatic  pressure  reg- 
ulator ;  one  large  air  reservoir  ;  and  one  hand  brake. 

The  locomotive  is  equipped  with  Westinghouse  automatic 
quick-action  air  brakes,  with  train  line  connections  at 
each  end. 

The  railway  lines  of  the  Chicoutimi  Pul])  Company  con- 
sists of  about  two  miles  of  track  having  an  average  grade 
of  2  T-2  per  cent.  The  only  heavy  grade  on  the  line  i.s  400 
feet  of  5  per  cent. grade  and  39  degrees  curvature.  In  a 
trial  test  at  the  shops  of  the  Quebec  Railway,  I,ight  I'^c 
Power  Company,  the  locomotive  started  and  speeded  up 
a  train  of  twelve  passenger  coaches  aggregating  a  total 
weight  of  255  tons.  A  speed  of  about  ten  miles  ])er  hour 
was  accomplished  with  comparative  ease,  the  current  con- 
sumption being  100  amperes  per  motor  on  start,  and  115 

amperes  per  motor  on  speed.  The  wheels  skidded  at  i6(p 
amperes  per  motor,  with  an  c(|uivalcnt  draw-bar  pull  ol 
nearly  8,000  pounds,  or  one-fifth  of  weight  on  drivers. 

Through  the  kindness  f)f  Mr.  n.  IC.  Blair,  we  may  at  a 
later  date  give  some  details  regarding  the  operation  of  the 
locoiiK)t  ivc. 


Mr.  CliarlcK  Tcsssircau,  for  twenty-six  years  in  the  cm 
l)k)y  of  the  CLN.W.  Telegraph  Company  at  Montreal,  has 
\wn  appointed  chief  of  police  at  Lachine,  Que, 


EFFECT  OF  TEMPERATURE  IN  RAIL  MAKING. 

It  has  for  years  been  known  to  all  rail  makers  that  bars 
finished  at  reduced  temperatures  yield  a  better  service  than 
those  turned  out  at  the  former  high  temperatures,  and  we 
notice  that  the  Pennsylvania  Railroad  Company  specified 
in  its  contracts  this  year  that  the  rails  must  be  finished 
at  a  low  heat.  Mr.  R.  W.  Hunt,  of  the  above  railway, 
states  that  under  the  old  conditions  the  temperature  at 
which  sections  of  rails  at  80  lbs.  per  yard  were  finished  in 
most  rail  mills  averaged  1,795  '^cgs.  Kahr.,  as  observed  by 
the  "  Ivunette  "  pyrometer.  The  following  observations 
have  been  made  under  existing  conditions,  in  altered  rolling 
mills,  on  80  lbs.  per  yard  and  some  lighter  rail  sections  : 
—Temperature  of  partially  formed  rails  when  first  placed 
on  cooling  table,  1,742  degs.,  1,772  degs.,  1,772  degs., 
1,742  degs.,  1,772  degs.,  1,772  degs.;  average,  1,762  degs. 
Fahr.  The  temperature  of  finished  rails  on  leaving  the 
rolls  averaged  1,580  degs.  Fahr.  The  rails  remained  on 
the  cooling  table  for  periods  varying  from  t  min.  6  sec.  to 
I  min.  20  sec.  It  was  found  that  the  saws,  to  yield  a  rail 
of  80  lbs.  section,  30  feet  long,  had  to  be  set  quite  i  inch 
nearer  together  than  under  the  old  practice. 

TESTS  OF  TROLLEY  WIRE. 

Mr.  A.  L.  C.  Fell,  in  a  recent  paper  descriptive  of  the 
equipment  of  the  Sheffield  electric  railway  system,  men- 
tions the  fact  that  of  late  the  British  manufacturers  of 
copper  wire  have  greatly  imjiroved  the  quality  of  their 
product.  He  also  refers  to  the  satisfactory  results  obtain- 
ed from  the  use  of  a  patent  trolley  wire  known  as  Phono- 
electric,  as  follows  :  — 

"  So  far  excellent  results  have  been  obtained,  the  only 
disadvantage  being  that  the  conductivity  is  only  about  50 
per  cent,  that  of  pure  co])per,  but  it  only  means  a  little 
more  copper  in  the  feeder  cables  to  make  up  for  the  loss  in 
the  trolley  wire,  and  this  is  as  nothing  in  comparison  to 
the  benefit  derived  bv  having  the  mimljcr  of  broken  trolley 
wires  reduced  to  a  minimum.  On  the  average,  it  was 
lound  that  the  Phono-electric  trolley  wire  gave  about  50 
per  cent,  greater  tensile  breaking  strength  and  withstood 
about  2  1-2  times  the  torsion  breaking  strain  of  good, 
hard-drawn  copper.  The  accompanying  table  gives  the  re- 
sults of  a  comparative  test  made  on  Iiard-drawn  copper 
and  Phono-electric  trolley  wire  : 


Sample. 

Original 
Dimensions. 

I,cti  gth 
Indies, 

ICIons- 
ation. 

Stress  Tons. 

i.st  in 
iches. 

Diam- 
eter 

Sec- 
tion. 

I  nclics 

Total 

S<i.  In. 

Phono-electric 

0.324 
0.324 

0.0S2 
0.0S2 

10 
10 

o-.i.S 
0.23 

2.97 
2.05 

36.22 
'24. S6 

34-0 
ij-5 

PUBLICATIONS. 

Messrs.  Thos.  Andel  &  Co.,  63  I-iftli  avenue,  New 
York,  are  the  publishers  of  a  new  book  called  the 
"  A  B  C  of  the  Telephone,"  a  practical  treatise  on  the 
construction  and  operation  of  telephonic  apparatus, 
circuits  and  exchanges.  The  subject  of  private  inter- 
communicating telephone  systems  is  also  fully  treated, 
being  illustrated  with  diagrams  of  wiring,  containing 
descriptions  of  the  most  practical  switching  devices, 
and  numerous  representations  of  specially  constructed 
apparatus. 

Mcrr  Rathcnan,  the  manager  of  the  Horlin  l^loctrical 
Works,  has  informed  the  (lerman  Emperor  that  a 
lunnber  of  prominent  (ierman  financiers  and  banks,  in 
I'onjiinction  vvitii  Messrs.  Siomons  and  llalske,  liu> 
Allgcmcino  I'^lokt  ricitats-Cicscllschaft,  liio  firm  of 
I-'rii.'drich  Kriipp,  of  lessen,  and  others  have  formed  a 
sN  iidicale  to  stud}-  the  problom ol  winkiiiga  "lightning" 
railway  from  I-5crlin  to  Zosson.  Hy  its  moans  it  is 
hoped  to  attain  a  speed  of  from  125  to  160  miles  an 
hour  with  electric  cars,  one  of  which  is  already  being 
built  by  the  Allgcmcino  Eleklricilats-Ciesollschafl,  aiul 
the  other  by  the  firm  of  Siemens  Hulske. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

THE  ANNUAL  CONVENTION. 

The  delegates  appointed  to  represent  the  various  branclies  at 
the  coming'  annual  convention  of  the  Canadian  Association  of 
Stationary  Engineers  are  looking  forward  to  a  pleasant  and 
profitable  time.  The  convent  on  will  be  held  in  Brantford  on 
Tuesday  and  Wednesday,  August  20th  and  21st.  The  opening 
session  will  be  held  at  11  a.m.,  when  the  delegates  will  be 
welcdmed  by  the  civic  authorities.  In  the  afternoon  there  will 
be  a  business  session  until  4  o'clock,  when  the  delegates  and 
visitors  will  be  given  a  drive,  through  the  courtesy  of  the 
Waterous  Engine  Works  Company.  At  8  p.  m.  there  will  be  an 
open  meeting,  at  which  papers  on  engineering  topics  are 
expected  to  be  read  by  Messrs.  E.  J.  Philip,  A.  M.  Wickens  and 
Charles  Moseley. 

The  greater  part  of  the  second  day  will  be  taken  u  >  by 
business  sessions,  and  in  the  evening  the  annual  banquet  will 
take  place.  The  members  at  Brantford  are  putting  forth  their 
best  efforts  to  make  the  convention  a  success  from  a  social 
standpoint.  The  executive  officers  of  the  C.  A.  S.  E.  are  :  G.  C. 
Mooting,  Toronto,  president  ;  Charles  Moseley,  Toronto,  vice- 
president  ;  A.  M.  Wickens,  Toronto,  secretary  ;  W.  Oelschlager, 
Berlin,  treasurer  ;  George  Dawson,  Hamilton,  conductor  ; 
James  Dixon,  Toronto,  doorkeeper. 


HAMILTON  NO.  2. 
The  annual  outing  of  Hamilton  Branch  No.  2  C.A.S.E.  was 
held  on  the  evening  of  July  31st  on  the  beautiful  steam  launch 
•'  Ampere,"  owned  by  Bro.  Allen  Marshall.  The  trip  across  the 
b;iy  and  out  into  the  lake  was  very  pleasant  ;  the  moon  was  in 
hei-  glory,  shining  over  the  waters,  and  every  person  enjoyed 
themselves.  The  main  feature  was  no  ladies  were  allowed  on 
lio.ird.  Mrs.  Marshall  sent  an  abundant  supply  of  refreshments. 
The  engineers  exhausted  their  energy  in  singing.  Bro.  Morris, 
ill  his  fine  voice,  gave  two  songs,  and  Bros.  Ironside,  Dawson 
and  Chub  rendered  a  trio  with  a  chorus  "  When  we  Goto  Brant- 
I'oril."  A  hearty  vote  of  thanks  was  tendered  Bro.  Marshall  and 
Mrs.  Marshall. 

At  the  aimual  installation  a  short  time  ago  Aid.  R.C.  I'ettigrew 
w.is  installing  master.  A  feature  of  the  meeting  was  a  pre- 
sentation of  a  handsome  umbrella  to  Bro.  James  C.irroll,  tlie 
retiring  financial  secretary. 


INSTRUCTIONS  FOR  SETTING  UP,  OPERATING  AND 
MAINTAINING  STATIONARY  BATTERIES. 

A  catalogue  recently  issued  by  the  Gould  Storage  Battery 
Company,  Depew,  N.  Y.,  ccmtains  the  following  rules  and 
instructions  for  batteries,  which  arc  well  worth  reproducing. 

1.  Unpack  the  cases  carefully,  opening  them  from  the 
marked  side,  and  clean  elements  and  containing  cells  (glass  jars, 
rubber  cells  or  lead  lined  wooden  tanks,  as  the  case  may  be). 

2.  In  movmg  elements,  always  lift  th<^m  by  both  top  bars. 

3.  Place  cells  in  desired  position,  leaving  a  space  of  about 
one  inch  between  jars  on  b;Utery  stands,  which  should  be  erected 
in  a  cool,  accessible  place,  where  they  will  not  be  exposed  to 
dust  or  dampness. 

4.  Scrape  lead  connecting  lugs  and  connect  up,  being  careful 
to  join  adjacent  cells  in  series;  that  is,  positive  to  negative. 
The  positive  plates  are  stamped  P  or  H  ,  and  are  ol  a  daik 
brown  color,  while  the  negatives  are  of  a  dark  gray.  Screw 
connecting  bolts  or  binders  up  tightly. 

5.  The  acid  solution  should  be  mixed  one  day  before  it  is 
wanted  for  use,  to  allow  it  to  cool.  Under  no  circumstances 
fill  cells  with  warm  acid.  The  acid  solution  should  have  a 
strength  of  twenty-five  degrees  Baume,  which  should  be 
maintained  at  all  times  when  cells  are  fully  charged. 

6.  If  current  for  charging  be  available,  acid  solution  may  be 
poured  in  the  containing  cells,  one-half  inch  above  plates,  but  do 
not  fill  cells  unless  they  can  be  connected  to  the  charging 
circuit  at  once. 

7.  Immediately  after  filling  cells,  connect  charging  current 
and  charge  at  one-half  normal  rate  for  four  hours,  then  increase 
to  normal  rate,  and  charge  for  abovit  twenty  hours, 


8.  Before  closing  circuit,  be  sure  that  the  dynamo  positive 
is  connected  to  battery  positive,  and  dj-namo  negative  to  battery 
negative,  and  that  the  voltage  of  the  dynamo  is  10  per  cent, 
higher  than  the  battery  voltage. 

9.  At  the  end  of  the  first  charge,  each  cell  should  read  2.7 
volts,  and  gas  should  be  given  off  freel}',  the  solution  assuming 
the  appearance  of  boiling. 

10.  Subsequent  charging  should  be  stopped  when  voltage  is 
2.6  volts  per  cell  and  gas  is  given  off. 

11.  Discharge  should  be  stopped  and  cells  immediately  re- 
charged when  voltage  is  down  to  1.8  volts  per  cell  when  dis- 
charged at  normal  rate. 

12.  Always  keep  the  plates  well  covered  with  the  electrolyte 
acid  solution. 

13.  Exclude  all  dirt,  metallic  particles  or  foreign  matter  from 
the  cells. 

14.  Test  cells  individually  at  regular  intervals  with  both  hydro- 
meter and  cell  tester.  Should  any  cell  read  low,  cnt  it  out  of 
circuit  for  one  discharge  (thereby  givmg  it  an  extra  charge.)  If 
this  does  not  bring  it  up  to  the  proper  ."ondition,  disconnect, 
take  it  apart,  lifting  the  element  from  the  jar  by  grasping  it 
firmly  by  both  cross  bars,  and  wash  it  well,  removing  with  a 
stick  any  foreign  material  which  may  adhere  to  the  plates  ; 
attend  to  a  low  reading  cell  at  once  ;  do  not  wail. 

15.  Go  over  all  connections  regnlarlv,  and  see  that  they  are 
kept  clean  and  tight. 


STEAM  ENGINE  SPECIFICATIONS. 

The  Engine  Builders  .Association  of  the  L  nited  St.ttcs  has 
submitted  for  the  consideration  of  architects  and  engineers  the 
following  suggestions  in  connection  with  s|>eci(ications  for  the 
installation  of  steam  engines  :  — 

(i)  That  contracts  which  provide  .i  penalty  for  failure  to  deliver 
in  time  or  for  failure  to  meet  guarantee  ought  also  to  provide 
equal  premiums  for  earlier  or  better  results  than  sjiecified.  {2) 
That  bonds  should  not  be  required  on  installation  contracts 
unless  corresponding  bonds  for  similar  amounts  are  given  to 
secure  payment.  An  exception  always  being  made  in  the  case 
of  government,  state  or  municipal  contracts.  (5)  That  settle- 
ments or  any  part  of  thom  ought  not  to  extend  beyond  three 
months  from  completion  of  conti  act.  .ind  th.Tt  delay  on  the  part 
of  the  owner  ought  not  to  delay  payment  beyond  a  reasonable 
time.  (4)  That  a  guarantee  against  defective  material  or 
workmanship  should  not  be  made  to  cover  a  periixl  of  more 
than  one  year  from  date  of  shipment.  (5)  That  purchasers  of 
engines  ought  not  to  be  funiished  with  complete  working  draw- 
ings, but  simply  with  general  drawings,  showing  the  assembled 
engine  in  outline,  with  such  principal  dimensions  as  will  answer 
for  buililing  foundations,  the  erection  of  engines  or  their  care. 


EFFICIENCY  OF  THE  GAS  ENGLNE. 

.At  the  recent  meeting  in  Milwaukee  of  the  American  Society  of 
iMechanical  Engineers,  a  paper  was  presented  by  Mr.  C.  H. 
Robinson,  in  which  were  given  the  results  of  efficiency  tests  of  a 
i2i;h.p.  Westingliouse  eas  engine.  The  average  thermal  effi- 
ciency of  the  engine  was  20.05,  highest  being  23.24  per  cent  ; 
the  figures  correspond  to  i7i.t-)6and  226.13  B.T.I',  per  indicated 
horse-power-ininute,  respectively.  The  mechanical  efficiencies 
corresponding  to  these  tests  were  79. 39  and  89.05  per  cent, 
respectively.  Tests  were  made  to  determine  the  distribution  of 
heat  in  the  engine.  At  the  lowest  horse-power  of  the  series  10 
per  cent,  was  accounted  for  by  the  indicator,  32  per  cent,  wont 
out  in  the  exhaust  and  58  per  cent,  in  the  jacket  water.  Ai  the 
highest  horse-po  ver  (164  indicated)  these  figures  became  20,  44 
and  30  per  cent,  respectively. 


Under  the  title  "  liUxtrical  Mcsijrn.s,"  the  American 
ICloctriciaii  Ccinpatiy,  of  New  York,  have  roceiit.y  pxih 
lishcd  a  book  of  260  pages.  In.slruotions  arc  given  foi 
(.oustructiug  small  motors,  tes-ting  instnmu-nts  and  other 
apparatus,  accompanied  by  working  draxvings  lor  ©ach 
design.  I 
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BOILER  EXPLOSIONS. 

An  exhaustive  report  published  by  one  of  the  leading 
boiler  inspection  companies  in  New  England  states  that 
the  total  number  of  boiler  explosions  during  last  year  in 
the  United  States  was  373,  as  against  383  in  1899. 
There  were  in  all  268  persons  killed  as  a  result  of  these 
explosions,  against  298  last  year,  and  520  injured, 
against  456,  making  a  total  of  788  killed  and  injured, 
as  compared  with  754  the  previous  year. 

Officials  of  boiler  inspection  companies  find  it  difficult 
to  account  for  the  fart  that  boiler  explosions  in  the 
United  States  are  so  much  more  numerous  and  destruc- 
tive than  those  in  Great  Britain,  where  the  total  number 
of  those  killed  and  injured  was  only  89  last  year. 

The  average  number  of  explosions  in  the  United 
States  exceeds  one  a  day,  and  inspectors  say  that  the 
ratio  of  boilers  to  those  in  use  in  Great  Britain  show 
nothing  approaching  these  casualties  in  comparison. 

No  explanation  of  this  disparity  can  be  vouchsafed. 
The  president  of  one  of  the  largest   companies   in  the 


issued  to  448  ;  failed  to  pass  examination,  37.  Total 
486. 

There  were  fewer  boilers  erected  the  past  year 
than  in  1899,  but  their  capacity  of  horse-power  is 
greater. 

The  new  century  opens  with  a  clean  record  as  regards 
any  boiler  explosions  during  the  existence  of  the  de- 
partment, namely,  21  years. 


WESTINGHOUSE  MOTORS. 

The  illustration  herewith  represents  an  induction 
motor  manufactured  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  several  of  which  are  in 
operation  in  the  works  of  the  E.  B.  Eddy  Company  at 
Hull,  opposite  Ottawa.  The  motors  are  used  for 
driving  pulp  and  paper  machinery,  and  are  supplied 
with  current  from  the  Deschenes  Rapids,  seven  miles 
above  the  Eddy  Company's  works.  The  motors  were 
furnished  and  installed   by   Ahearn  &  Soper,  Limited, 


Type  of  Westinghouse  Tiirke-Phase  Motor  Installed  by  Ameakn  &  Sopek 
voR  K.  B.  Kddy  Company,  Hull. 


country  says  that  after  mucii  investigation  he  is  utterly 
unable  to  ofTcr  any  solution  of  the  problem  which 
appears  to  be  reasonable  and  adequate. 


dv 
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BOILER  INSPECTION  IN  MONTREAL. 

The  city  boiler  inspector  has  completed  his  report  for 
igoo.  It  shows  the  following  inspections,  etc.,  were 
made  during  the  year  : 

Inspection  of  steam  boilers — Visits  of  inspection, 
1410  ;  internal  and  external  inspections,  7r)3  ;  hydraulic 
tests,  426  ;  hydrostatic  tests,  33. 

Tlu'  results  of  these  visits  wore  as  follows  :  Hoiloi  s 
condemned  as  unsafe,  6;  boilers  found  imperfect,  137  ; 
boilers  erected  during  the  year,  of  which  five  were 
second-hand,  48;  notices  of  inspecti<jn  ser\ed,  256  ; 
certificates  issued,  417. 

Candidates  for  engineers'   certifieates — Certificates 


the  aggregate  capacity   installed   in  i1k 
being  1,500  horse  power. 

Some  4,500  horse  power  in  capacity  of  the  same 
type  of  motors  have  been  installed  by  Ahearn  &  Sopor, 
Limited,  in  the  mills  of  the  Dominion  Cotton  Mills 
Company,  and  the  Montmorency  Cotton  Mills  Company, 
Montmorency.  The  same  firm  has  installed  a  number 
at  the  Magog  Cotton  Mills. 

Montreal  Branch  No.  1,  C'auadian  Association  Sta- 
tionary I'-ngineors,  at  its  last  regular  meeting  at 
i8f)3  Notre  Hame  street,  olocteti  those  iiHice-boarers 
lor  the  year  :  {'resident,  J.  G.  Murphy  ;  first  \  ice- 
prosidont,  11.  W ailo)- ;  soconil  \  ice-prosident ,  11.  |. 
VVoavei-  ;  Ireasuivr,  Tiios.  Ry.iu  ;  recording  secrotarv, 
VVm.  Smylhe  ;  corresponding  secretary,  II.  Marchand; 
financial  secretary,  II.Nullall  ;  doorkeeper,  11.  Knight; 
conductor,  .Alex.  Adams  ;  librarian,  VV.  Ware  ;  trus- 
tees, Geo.  Hunt,  VV.  Ware  and  F.H.  Thom(3son. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  August  5TH,  1901. 

Montrealers  enjoy  cheap  light,  and  from  recent  adver- 
tisements in  daily  press,  it  seems  that  the  Lachine  Com- 
pany are  determined  to  keep  us  protected,  as  they  state 
they  will  meet  any  cut  rate  the  new  combine  offer.  Up  to 
date  the  leadline  Company  strenuously  deny  tliat  they  will 
enter  the  combine,  but  money  tells,  and  all  things  are 
l)os.s.ible. 

The  Power,  Heat  &  Light  Company  ( Royal  Electric ) 
arc  busy  pulling  down  old  houses  and  clearing  away  gen- 
erally on  the  property  lately  acquired,  with  a  view  to 
pushing  through  the  new  sub-station  which  is  required 
owing  to  their  additional  requirements. 

A  few  years  ago  the  National  Board  of  Fire  Under- 
writers "kicked"  at  the  grounding  of  the  neutral  wire  in 
the  three  wire  system.  Now,  if  al,  stories  be  true,  they 
permit  it.  If  so,  it  would  seem  that  some  of  the  regula- 
tions are  jotted  down  with  insufficient  forethought. 

The  practice  of  college  professors  accepting  fees  for  out- 
side consultations,  etc.,  is  being  discussed  ty  one  of  our 
foremost  engineering  societiesi.  Some  are  of  the  opinion 
that  .such  practice  is  unfair  and  should  be  frowned  down. 

Fifty-two  volt  is  evidently  "doomed";  in  fact,  fan 
motors  and  other  accessories  for  such  are  now  dubbed  old 
style.  The  call  for  apparatus  of  that  voltage  is  gradually 
becoming  less  and  less,  and  104  and  no  is  rapidly  replacing 
it.  Prolably  it  will  not  be  many  years  imtil  220  is  re- 
placing these  latter.  It  is  the  non-applicability  of  the 
fittings^t  present  on  the  market  which  retards  this  ad- 
vance, iTibre  than  the  factor  of  the  inefficiency  of  the  220 
volt  lamp. 

One  of  the  prettiest  residential  spots  on  the  island  of 
Montreal  is  on  the  slope  of  the  little  mountain  in  the 
suturb  of  Wettmount.  Unfortunately,  however,  the  resi- 
dents of  that  locality  are  frequently  treated  to  volumes  of 
dense  black  smoke  from  the  chimney  of  the  ujiper  level 
pumping  station,  the  property  of  the  Slontrcal  Water  Pow- 
er Company.  We  are  given  to  understand  that  the  engine 
will  shortly  be  replaced  by  an  electric  motor,  which  not 
only  will  be  a  source  of  greater  comfort,  but  will  prob- 
ably enhance  the  value  of  property  in  the  district.  It  is 
said  that  the  motor  will  be  from  the  works  of  the  Bullock 
Klectric  &  Manufacturing  Company,  which  firm  have 
lately  completed  a  contract  for  picss  driving  motors  for 
the  Montreal  Daily  "  Star." 

The  Montreal  Park  &  Island  Raihvay  has  1  cen  virtually 
taken  over  by  the  Montreal  Street  Railway  to  the  benefit 
of  the  citizens  generally  and  to  those  in  the  .surrounding 
municipalities.  The  M.  P.  and  I.  Ky.  has  been  a  .sort  of 
one-hor.se  concern  from  its  conception,  blocking  the  M.  S. 
Ry.  from  getting  right  of  way  in  municipalities  wlurc 
they  could  have  run  belt  lines  in  connection  with  their 
city  service  and  giving  an  infinitely  superior  service. 
Notably  in  the  municipality  of  St.  I.ouis  de  Mile  End 
there  has  been  quarreling  tetwecn  the  M.P.  I'v  I.  Ry-  and 
the  municipal  authorities,  also  the  municipality  of 
Outremont  have  been  "kicking."  Alreadv  tlie  evidence  of 
more  progressive  management  is  seen  in  the  Mountain  Belt 
Ivine,  which  goes  right  around  without  change  and  wliich 
was  a  perfect  god-send  to  many  during  our  hot  spell. 


OLD-TIME  TELEGRAPHERS'  ASSOCIATION. 

The  twent-first  annual  re-union  of  the  Old-Time  Tcle- 
gra])hers'  Association  and  the  Society  of  the  United  States 
Military  Teleigraph  Corps  will  be  held  in  the  city  of  Mont- 
real, on  September  iith,  12th  and  13th.  Mr.'L.  Bi  Mc- 
Farland,  of  the  Bell  Telephone  Company,  Montrea,,  is 
nresident  of  the  Old-Time  Telegraphers'  A.ssociation,  and 
Mr.  J.  Hutcheson,  of  the  Ottawa  Electric  Railway  Com- 
pany, vice-president. 

The  followiiig^  programmo  has  been  arrang-ed  : 
Wednesday,  September  11. — 10.00  a.  m. — Meeting  of  O.  T. 
T.  A.  and  U.  S.  M.  T.  C.  in  the  Ladies'  Ordinary,  Windsor 
Hotel.  Address  of  welcome  h)'  his  Woi  slii|i  Mayor  Prefoiilaino, 
M.  P.  10.30  a.  in.~Busine.ss  Meeting,  O.  T.  T.  A.  The 
"  Telegraphers'  Home  "  project  will  be  broiigiit  up  for  discussion 
and  a  proposition  to  merge  the  "Telegraphers  Historical  Society 
of  North  America"  will  be  considered.  11.30  a.  m. — Business 
meeting  of  U.  S.  M.  T.  C.  in  the  Ladies'  Ordinar}-,  Windsor 
Hotel.  2.00  p.m. — Drive  through  the  city  and  up  to  the  snmmil 
of  Mount  Royal.  TInirsda)',  Sept.  12.  —10  30  a. m  — V'isiting  Elec- 
trical Buildings.  2.00  p.m. — Trip  on  steamer  "Duchess  of  York" 
via  the  Lachine  Canal  ;  Shooting  the  rapids  and  inspection  ot 
the  harhor  of  the  city  of  Montreal.  8.00  p.  m. — Theatre  partv. 
Friday,  September  13  — 2.00  p.  in. — A  trip  by  trolley  ears  aiid 
visit  to  Iho  powfir  plant  ot  tho  Laehino  Rapids  Hydraulic  and 
Land  Company.  8.000  p,  ni.—Silb.soriplioii  n«nquot,  to  heW 
at  the  Wlndspc  Hotel. 


BY  THE  WAY. 

In  point  of  extreme  brilliancy  the  acetylene  gas  exhibit 
at  the  Pan-American  Exhibition  takes  first  place,  tut  for 
beauty  of  illuminating  effects,  the  management  depend 
upon  the  incandescent  electric  lamps,  40,000  of  which  are 
in  use  on  the  electric  tower.  The  effect  produced  by  these 
lamps  is  the  most  beautiful  that  has  ever  been  attained  by 
any  method  of  artificial  illumination.  Regret  is  express- 
ed by  visitors  interested  in  electricity  that  no  opportun- 
ity is  afforded  them  of  examining  the  Nerust  lamps,  which 
are  in  operation  in  the  electricity  building.  These  lamps 
are  hung  in  an  inconspicuous  position,  high  up  beneath 
the  ceiling. 

*  ♦ 
* 

Toronto  can  now  boast  of  having  an  automobile  club, 
with  a  member.ship  of  twenty.  Every  Thurstlav  evening 
the  club  assembles  for  a  "  run  "  over  a  pre-determined 
route.  The  vehicles  are  propelled  by  various  methods- 
electricity,  steam,  gasoline,  etc.,  "and  arc  fitted  with 
lamps.  They  form  an  interesting  and  thoroughly  up.to- 
date  procession,  and  attract  a  full  measure  o"f  attention 
en  route.  Toronto,  with  its  comparativelv  level  and  well- 
paved  streets,  is  well  adapted  to  horseless  vehicles.  The 
number  of  vehicles,  both  for  plea«,ure  and  business  pur- 
poses, is  rapidly  increasing. 

«  * 
* 

The  experience  of  Mr.  R.  F.  Hay  ward,  chief  engineer  of 
the  Utah  Light  and  Power  Company,  of  Salt  Lake  City, 
is,  that  in  pole  planting  a  liberal  application  of  salt 
around  the  pole  while  the  dirt  is  being  filled  in  and 
tamped,  is  the  best  method  which  can  be  adopted  to  pre- 
vent decay.  I  think  I  hear  somebody  in  a  stage  whisj>cr 
remark  "  Cum  grano  salis."  But  why  .sliouldn't  salt  as 
efficiently  preserve  an  electric  light  pole  as  a  side  of 
bacon  ?  We  are  not  told  what  quantity  of  salt  per  pole 
is  required,  therefore  cannot  judge  whether  or  not  the  cost 
would  be  prohibitive.  The  experiment  might  easily  have 
been  tried  here  a  few  years  ago,  when  American  salt  was 
selling  on  this  market  at  85  cents  per  barrel  (  and  at  J3.50 
per  barrel  in  Chicago).  Since  then,  however,  the  manu- 
facturers have  formed  a  combine  and  are  no  longer  cutting 
each  others  throats,  conseiuently  the  price  of  the  preserv- 
ative has  "riz." 


MOONLIGHT  SCHEDULE  FOR  AUGUST. 


Day  of 
Month. 

Light. 

Extinguish. 

■No.  of. 
Hoiirs 

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

"  7.00 

P.M. 

9-30 

2.30 

2  ... 

"  7.00 

10.  ID 

3.10 

3 . . . . 

■>  7.00 

1  1  00 

4.00 

4. . . . 

"  7.00 

"■45 

4-4.S 

5  

■1  7.00 

0.40 

5.40 

6  

»  7.00 

1.40 

6.40 

7.  .  .  . 

"  7.00 

2-4,S 

7-45 

8.   .  . 

"  6.45 

,V4,s 

9.i'»0 

9  

"  6.45 

4-45 

10.00 

10. . . . 

"  6-45 

4-45 

10.00 

II.... 

"  6.45 

n 

4-4.'; 

10.00 

12.... 

"  6.45 

a 

4-45 

10.00 

13. . .  . 

6.45 

n 

4-4.'; 

10.00 

14.... 

"  6-4.S 

4-45 

10.00 

15.... 

n  6.30 

5.00 

1 0. 30 

16. . . . 

n  6.30 

n 

5.00 

1 0. 30 

17  .  .  . 

1'  6.30 

n 

5.00 

10.30 

18  

"  7.40 

5.00 

q.  20 

19. . . . 

"     8. 30 

ft 

5.00 

8..VJ 

20. . . . 

9.15 

5.00 

21 ...  . 

r      1 0.  1  5 

5.00 

<'-4.S 

22 ...  . 

II      I  1 .  1 0 

It 

5.10 

(>.oo 

24. . . . 

A.M.    0. 10 

5.10 

5.00 

25  

1.15 

5.10 

3-, 'IS 

26  

"  ^-30 

5.10 

2.40 

27.... 

No  Light. 

No 

Light. 

28.... 

29.... 

30  

P.M.  6.15 

9.00 

a-4S 

Tfital  '"7-4" 


WAMKl). 

Wanted  an    Klcctrical    Draftsman.  .\in>Iv. 
.st.iliiiji  wa.ce.s  and  experience  to 
Till-:  C.XNADIAK  GKNERAI,  Et-KCTRIC  CO  . 
reterlx)ro.  Ontario.  Canada 


FOR  s.\ LI- 
CEDAR  TELEPHONE  POLES. 

All  lenRtli,*.  2.S  to  50  feet.    Prices  irivcn  l>v  mail 
or  wire  for  car  lots,  f  o  b,,  this  station,  "or  dc 
JivfreU  nt  nny  point  in  Cannda  or  fnited  States, 
CKOROK  &  .Mcr.RKGOR, 

KillAloe  Station,  Out.,'.CaMd«.* 
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SPARKS. 

The  Crariibrook  Electric  I^ight  Company,  Limited,  ot 
Cranbrook,  B.C.,  has  been  incorporated. 

The  United  Electric  Company,  Limited,  of  Toronto,  has 
been  authorized  to  increase  its  capital  to  $300,000. 

Negotiations  are  still  in  progress  for  the  extension  of 
the  St.  Thomas  street  railway  to  Port  Stanley,  Ont. 

It  is  rumored  tJiat  the  capital  has  beeji  secured  for  an 
electric  railway  between  Cornwall  and  Trenton,  Ont. 

The  town  of  Lindsiay  is  reported  to  have  given  the  con- 
tract for  the  town  lighting  to  the  Burgess  (ias  Company, 
of  Toronto. 

The  town  council  of  Perth,  Out.,  is  about  to  make  an 
offer  to  the  Perth  Electric  Light  Company  for  the  pur- 
chase of  its  plant. 

The  Ottawa  Electric  Company  purposes  buildiufg  a  new 
disitributing  station  on  the  canal  reserve  near  the  site  of 
the  new  driveway. 

The  authorities  of  St.  Catharine-s,  Ont.,  are  a.siking  lor 
tenders  up  to  August  15th  for  lighting  the  streets  of  the 
city  by  arc  lamps. 

The  Metropolitan  Kailway  Company,  of  Toronto,  have 
begun  the  construction  of  a  Ijranch  of  their  railway  frcjm 
I'csnd  Lake  to  Scliom  erg. 

The  Halifax  Electric  Tramway  Company  have  Ijeeu 
awarded  the  contract  for  lighting  the  streets  of  Halifax, 
N.S.,  for  a  period  of  five  years. 

On  August  i6th  the  ratepayers  of  CoUingwood,  Ont., 
will  vote  on  a  by-law  to  raise  $10,000  for  the  improve- 
ment and  extension  of  the  electric  light  plajit. 

Mr.  M.  G.  Cameron,  of  Goderich,  Ont.,  will  apply  for 
the  incorporation  of  a  company  to  build  an  electric  rail- 
way from  Goderich  to  Kincardine  and  Southampton. 

The  plans  of  the  Fort  Erie  Fesry  Electric  Railway, 
running  along  the  west  side  of  Niagara  river  from  Chip- 
pewa to  Fort  Erie,  have  been  .submitted  to  the  Minister 
of  Public  Works  for  approval. 

The  West  Kootenay  Light  &  I'ower  Compaaiy,  of  Ross- 
land,  B.C.,  are  said  to  have  offered  $50,000  for  the  electric 
light  plant  of  the  city  of  Nelson,  B.C.,  and  have  made  a 
proposition  jtp  light  the  city. 

The  British  Columbia  Electric  Railway  Company  are 
installing  new  boilers  in  their  power  hou.se  at  Vancouver. 
The  work  is  being  done  under  the  superintendence  of  the 
chief  engineer,  Mr.  K.  G.  Duiui. 

The  Renfrew  Power  Company,  of  which  Mr.  Thomas  A. 
Low  is  secretary,  have  asiked  for  tenders  for  construction 
of  dam,  flume  and  power  house  in  connection  with  pro- 
posed water  power  development. 

The  town  of  Mount  Forest  are  considering  the  advisa- 
bility of  purchasiing  the  electric  light  plant.  It  is  being 
valued  and  reported  on  by  Mr.  H.  F.  Strickland,  of  Tor- 
onto, but  the  deal  has  not  been  closed. 

The  Canadian  Pacific  Railway  Ccmipany  are  considering 
the  substitution  of  electric  for  steam  power  for  hauling 
their  trains  in  the  high  mountain  grades  of  the  Rockies, 
wliere  there  arc  immcn.se  water  powers. 

A  dispatch  from  Norman,  Ont., says  :  A  large  number 
of  men  will  be  employed  setting  up  polos,  stretching  wires 
and  erecting  buildings  at  the  dam  for  the  transmission  of 
6,000  horse  power  of  electricity  to  Winnipeg. 

A  complete  electric'''  light  plant  will  be  installed  for 
ligjiting  the  proposed  beet  HWgar  factory  at  Walluceiburg, 
Ont.  The  contract  for  building  the  factory  has  been  given 
to  the  Kilhy  Manufacturing  Comj)any,  of  Cleveland,  Ohio. 

The  ]5sockville  Recorder  says  concerning  the  municipal 
plant  at  Morriwburg,  Out.:  "Tlie  electric  light  and  pow- 
er plant  is  getting  (rii  very  slowly.  It  was  to  have  been 
ruinning  last  December,  and  it  is  an  ojien  (lucs-liou  if  it 
will  be  completed  this  coming  December." 

Mr.  R.  R.  Woods,  of  the  National  Trust  Company,  Tor- 
onto, states  that  a  I'.oston  .syndicates  have  recent  Iv  iMiiigiit 


the  ferries  running  between  Sydney  and  North  Sydney, 
N.S.,  and  the  Sydney  electric  light  plant,  and  will  con- 
struct an  electric  railway  between  Sydnev  and  Glace  Bay, 
at  a  cost  of  $750,000. 

The  Cascade  Power  Company  has  commenced  the  work 
of  building  a  pole  line  between  Cascade,  B.C.,  and  Phoenix 
mining  camp.  At  least  10,000  horse  power,  it  is  said, 
will  be  developed.  The  dam  at  the  head  of  the  falls  on 
Kettle  River  is  Hearing  completion,  but  the  power  hou.sc 
lias  not  yet  been  erected. 

Mes.srs.  Alexander  Fraser,  \V.  C.  Edwards,  i\I.P.,  and 
other  himl)ermcn  of  Ottawa,  who  have  secured  a  fran- 
chise of  the  water  power  at  Table  Rock,  on  the  Quebec 
side  of  the  Chaudiere  Falls,  expect  to  develois  10,000 
horse  power,  and  will  supply  electric  energy  to  the  C<m- 
.Miincrs'  Electric  Company. 

The  Canadian  Niagara  Power  Company  ha\e  ai)i)<)iiited 
Mr.  Cecil  B.  Smith,  of  the  firm  of  Smith  &  Aldricli,  of 
Toronto,  to  be  resident  consulting  engineer  of  the  power 
development  work  to  be  carried  out  on  the  Canadian  side. 
It  is  said  that  competitive  proposal.si  for  the  wdieelpit 
contract  will  be  invited  immediately. 

The  Citizens  Telephone  &  Ivlectric  Company,  of  Rat 
Portage,  Out.,  have  asked  for  an  injunction  to  rcsitrain 
the  town  councii  from  passing  a  bv-law  regul-.iting  the 
rates  the  comijany  may  charge  for  light.  The  company 
claim  that  under  the  existing  agreement  the  council  have 
no  right  to  interfere  at  the  present  stage. 

Mr.  Barlow,  employed  hy  the  lAicliinc  Rapid.s-  Hydraulic 
i.Sc«  Land  Company,  Montreal,  met  his  death  last  week 
while  repairing  the  company's  wires.  He  accidentally 
touched  a  live  wire  and  was  rendered  unconsciou.S'.  His 
body  became  entangled  in  the  wires  and  before  it  could  Ije 
removed  was  terribly  burned,  resulting  in  death  in  a 
.i^hort  time. 

It  is  reported  that  the  Keewatin  I'ower  Company,  of 
KeeWatin,  Ont.,  is  taking  tenders  on  the  development  of 
a  water  power  at  the  outlet  of  the  Lake  of  the  Woods, 
it  being  the  announced  intention  to  in.sitall  a  plant  capable 
of  developing  6,000  horse  power,  most  of  which,  it  is  said, 
will  be  transmitted  to  Winnipeg.  According  to  the  Winni- 
peg Free  Press,  it  is  the  intention  to  construct  two  trans- 
mission lines  so  as  to  guard  against  interruption.^  from 
break-downs. 

The  nature  of  .sound  is  exi)laincd  in  very  simple  lan- 
guage in  the  following  inscription  on  bA'erett's  model, 
1863  :  "Silence  in  action  is  sound  in  motion.  Sound  and 
silence,  then,  belong  to  the  order  of  dual  substance  in 
unity.  This  'phonic  unity  I  have  discovered  and  deinon- 
.'.trated  to  be  an  independent  imponderable  phonic  cysto- 
plastic  suisysmoris,  which  cannot  be  divided  or  destroyed. 
It  resides  in  all  non-metallic  atoms,  which  not  only  part 
with  it,  but  transiiiiit,  reverberate  and  absorb  it." 

U.  S.  Consul-Geiieral  Mason  at  Berlin  has  found  it 
n!c'ce.s,.saiy  to  forward  to  the  State  Department  a  correc- 
tion of  very  generally  pulili.slied  statements  to  the  effect 
that  new  electric  trains  have  been  running  at  the  rate  u[ 
125  miles  an  hour  between  Berlin  and  Hamburg.  l\Ir. 
Mason  .says  that  a  series  of  high-speed  trials  arc  to  lie 
made  on  an  18-mile  line  between  Berlin  and  Zossen,  aided 
by  the  German  Government,  in  August  and  September, 
which  will  attract  the  electricians  of  the  world.  'I'he 
greatest  electrical  house  in  (iermany  has  built  a  sipccial 
motor  car,  w-hich  is  to  run  in  competition  with  one  made 
by  one  of  the  leading  American  concerns  for  this  .special 
test. 

The  Toronto  Star  says: — "A  new  game  has  been  intro- 
duced into  the  city — invented  here,  because  it  is  not  known 
to  be  played  elsewhere.  Its  only  implement  is  any  ordin- 
ary electric  fan.  The  four  flanges  of  (he  fan  are  marked, 
and  each  ]ilayer  juils  u])  a  sum  of  iiionev  to  support  his 
lielief  that  his  [larticular  flange  will  stop  at  the  lop  wiieii, 
the  ])ower  Iwing  turned  off  by  means  ol  the  switch,  the 
Ian  of  its  own  accord  .stop.s  revolving.  There  are  four 
flanges  on  most  ordinary  fans,  and  this  rasilv  allows  ri>iir 
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players  to  bet  at  one  time.  Fewer  than  four  can  also 
play.  Some  people  may  recognize  a  similarity  in  principle 
between  this  game  ami  roulet.  But  it  is  much  more  easily 
played." 

The    Hamilton    Radial    Railway    Company  have  made  - 
arrangements    for    the    extension  of  their  line  from  Bur- 
lington to  Oakville,  ajid    agree  to  have  cars  running  to 
that  town  before  June  ist,  1902. 

At  the  third  annual  meeting  of  the  Toronto  Railway 
Electricians'  and  Mechanics'  Benevolent  A.seociation,  Mr. 
M.  Power,  master  car  Iniilder,  wasi  elected  president  ;  S. 
I'otter,  chief  electrician,  vice-president  ;  and  G.  Sweet- 
love,  recording  secretary. 

Messrs.  J.  Wyliu,  A.  G.  Smith  and  John  Boyd  have 
formed  a  company  to  install  an  electric  power  plant  at 
VVhitehorse,  B.C.  The  plant  will  be  .supplied  with  high- 
speed engines  and  two  We.stinghonse  dynamos  of  700  light 
capacity. 

The  Imperial  Electric  Light  Comoany  held  their  annual 
meeting  in  Montreal  recently  and  declared  a  dividend  of 
7  per  cent.  Officers  were  elected  as  follows  :  V.  Morin, 
president  ;  Rod.  Tourvillc,  vice-president;  Ur.  Chagiion, 
treasurer;  and  Mr.  Chapleau,  managing  director. 

When  the  Duke  and  Duchess  of  Cornwall  go  out  from 
Quebec  to  sec  the  Montmorency  Falls  they  will  travel  in 
SMne  of  the  finest  electric  cars  in  America.  The  Ottawa 
Car  Company  has  received  an  order  for  four  special  cars 
to  be  used  for  the  first  time  when  the  Royal  visitors  are 
in  the  Ancient  Capital.  The  Ottawa  Car  Company  will 
make  the  cars  as  elegant  as  pOvSsible,  and  they  will  be 
models  of  beauty  and  unsurpassed  by  any  in  America. 
The  cars  will  be  open,  and  plate  glass  will  be  freely  used, 
while  the  fittings  will  be  of  bronze. 


The  village  council  of  Marmora,  Ont.,  are  considering 
the  question  of  street  lighting. 

The  Prince  Edward  Island  Electric  Light  Company  have 
been  given  a  contract  for  the  electric  street  lighting  in 
Montreal  for  three  years. 

Arrangements  have  been  made  whereby  the  Hull  and 
Aylmer  electric  cars  will  cross  the  interprovincial  bridge 
1  etween  Hull  and  Ottawa,  and  in  exchange  for  this  priv- 
ilege the  Pontiac  and  Pacific  Junction  cars  will  run  on 
part  of  the  Hull  &  Ayhuer  Companv's  tradks. 

THE  OTTAWA  ELECTRIC  COMPANY. 

The  annual  meeting  of  the  Ottawa  Electric  Companv 
was  held  in  Ottawa  last  month,  at  which  satisfactory 
reports  were  prestnted.  The  report  of  the  directors 
.showed  that  the  gross  receipts  of  the  past  vcar  haid  been 
$196,363.22,  an  increase  of  $19,680.93  over  the  previous 
year.  Tlie  gross  expenditure  was  also  greater,  being 
S36,55''-9i  in  excess  of  the  amount  expended  last  year. 
This  was  owing  to  the  heavy  losses  su.stained  in  the  big 
lire,  in  which  four  of  the  company's  power  houses  were 
burned,  necessitating  the  operation  of  a  steam  plajit  to 
the  fullest  e.xtent. 

The  number  of  incandescent  lights  now  installed  bv  the 
company  is  93,207,  which  is  an  increase  of  6,093  during 
the  year.  There  have  been  increases  in  all  other  branches 
of  the  service  and  the  total  number  of  customers  of  tJie 
company  is  at  present  5,208. 

A  resolution  was  passed  setting  forth  the  hijjli  appreci- 
ation by  the  directors  of  the  services  rendered  bv  the 
president,  Mr.  T.  Ahearn.  Directors  were  elected,  and  at 
a  sulisequent  meeting  Mr.  Ahearn  was  re-elected  president, 
and  ^Ir.  F.  P.  Bronson  vice-])resident . 


The  United  jTAt'Es  Carbon  Company, 

m 
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ENCLOSED  ARC  CARBONS 


— — a 


Cleveland.  Ohio,  U.S.A.    Not  in  theCarbon  p»asT. 


FENSTERER  &  RUHE.  Canadian  Agents.  63  Yonge  Sr  ,  Toronto. 


IN  TIE  IH  COIIRI OE  JUSTIGE 

HUTTON  vs.  JUSTIN  et  al. 


AUCTION  SALE  OF  WOOLEN  MILL 

Shoddy    Mill,    Electric  Light 
Plant,  Stores  and  Dwel- 
ling House. 


There  will  be  offered  for  sale  at 
THE  REVERE  HOUSE,  BKAMPTON, 

on  Saturday,  31ST,  Aug.,  1901,  at  2  p.m. 

the  following  valuable  property  : 

Parcel  i— A  2-set  Brick  Woolen  Mill  with 
Machinery. 

PARCEL  2— A  stone  Shoddy  Mill  with  Machinen,-. 

Parcel  3 — Arc  and  Incandescent  Electric  I.,i!;ht 
Plant,  lighting  the  Town  of  Brampton,  with 
steam  and  water  power  complete.  Valuable 
water  privilege  on  River  Credit,  with  dam 
and  flume. 

Parcel  4— Block  of  4  Brick   Stores  on  Main 

.Street,  Brampton. 
Parcel  5— Valuable  Brick   (veneer)  Dwelling 

Hou.se,  Brampton. 
Parcel  6— Village  I.ots,  Huttonville. 

For  further  particulars,  conditions  and  terms 
of  sale,  see  posters  or  apply  to  W.  H.  McFAD- 
DEN,  Esq.,  Brampton,  Ont.,  JUSTIN  &  liOh- 
I,ISS,  Brampton,  Out.,  or  to 

J.  J.  MANNING, 

Vendoj's  Solid  cr, 

Brampton,  Ont. 

Dated  6th  August,  1901. 


Sole  Makers  of  the  .  . 

wm\  mm 

Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap 


SYRACUSE  SMtLJING  WORKS 

MONTREAL,  P.Q. 


WANT.ED. 

Good  constniclion  man  to  take  pcsition  of  l.ine 
Foreman  for  a  large  Light  and  Power  Company, 
operating  Three  Phase.  Must  be  able  to  lay  oiil, 
estimate  on,  and  build  transmission  or  any  kind 
of  lint-  work  and  to  handle  large  gangs  of  men. 
State  experience  fully  and  salarj-  expected. 

.\ddress  "  PRACTIC.\I.,  "  office  of  the  Electrical 
News,  Toronto,  Canada. 


WANTED. 

First-Class  Steam  Engineer  to  take  charge  of 
Engine  and  Boiler  room  of  a  3000  H.P.  Electric 
Railway  and  Lighting  Power  Power  House, 
operating  High  Speed  .\utomatic  and  Direct  Con- 
nected Cro.ss  Compound  Condensing  Corliss 
Engines.  Good  position  to  an  Engineer  who 
has  had  similar  position  and  who  thoroughly 
understands  Installation,  Repairs  and  Economi- 
cal Operation  of  a  modern  Power  House. 

State  age,  e.Kperiencc,  references  and  salarj' 
expected  to  General  Manager,  P.O.  Box  776, 
Vancouver,  B.C..  C.-mada. 


Our  students  suci  ii'tl  Inv.iuse  llii'jr  use 
-  I.  C.  S.  textlxxiks. 


Steam  Engineering 


A  course  tii  Strain  F.nKintvrtng  enahUne  etti- 
dentg  to  i»;»s8  i'\;uiunations  and  fkM-ure  Wtter 
p(>8iti(>iis.  Iiu'huies  opt'intion  of  dynanioB 
aiul  nu'tore. 

Wetrn.  h  l.v mail.  MtvlKini.  a^Stoaiii.F.leotTi- 
eal,  Civil  anil  MiniiiK  V.nKin<H'niin ;  Sliop  and 
Foimdrv  Vui.  tHf;  Mr.  lianiral  l>m\viiic;  Arclii- 
ttvtuif:  nuinlMiiK;  sluH't  Mrlal  Work:  ("liem- 
iBtry:  t  tniaiufiil.il  l>«'Pi^ni;  I  4'i  tn  ;  Hook- 
kivpiiij.':  siriit>>:i;n.li>  ;  Ti'ai  luii^:;  V",nKli**h 
Hranrlu'8;  I,(iti>nu>livo  i;umiiHK:  i;U'ctn>tbern- 
i>eu  tics. 

When  writing  stalo  pubject  in  wliioh  intori'ettM. 


taught  by  mai.il. 


InU^rnikf  tonRi  <  nrro«pondonoc  School*, 
1(o\  I  00  4,  Ncrnnton.  Pa. 


1  OR  SALi:. 

.■V  21  Kilowatt,  no  Volt,  compound  wound 
"Niagara"  generator  Spetd  low.  It  is  > 
bipolar  machine,  seven  years  old.  and  jrvxarantc«l 
to  he  in  first-cta.«is  condition.  Main  switch, 
ammeter  and  voltmeter  go  with  it.  Pric*  Jfoo 
f  o  b.  Quel>ec. 


THE  CAXADIAX  ELECTRIC  LIGHT  CO  . 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TOROITTO 


August,  1901 
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REVERSING  AN  ENGINE. 

To  reverse  an  engine  or  set  a  slip- 
ped eccentric,  ohserve,  s'ays  Power, 
the  relative  position  of  eccentric  and 
crank  wliile  your  engine  is  in  known 
good  condition.  If  you  are  afraid  to 
trust  your  eye  take  two  little  pieces 
and  screw  thoni  together  so  you  can 
handle  them  the  same  as  a  main 
joint  on  a  two-foot  rule,  or  ordinary 
calipers.  Then  set  one  leg  with  the 
crank  and  the  other  with  the  eccen- 
tric— line  from  centre  of  shaft  radial 
through  the  big  part — transfer  the 
angle  to  paper  or  the  wall  and  use 
the  device  for  anything  that  comes 
handv.  In  order  to  reverse  the  en- 
gine, if  the  eccentric  leg  is  up  turn  it 
down  and  bring  the  eccentric  to  it. 


The  Stillwell-Bierce  &  Smith-Vaile 
Co.,  of  Dayton,  Ohio,  have  recently 
secured    quite  an  extensive  order  for 


r 


VICTOR- 
TURBINES 


OPERATING  DYNAMOS 


That  there  are  more  Victor  ■[ 

jj  Turbines    in    use    supplying  jjj 

j!|  power  for  electric  generators  [1 

[5  than  any  other,  is  due  to  the  ^ 


[jj  many  points  of  superiority  jj 
j!  possessed  by  this  Turbine.  !j 


ill 

I 
I 
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FEATURES  worth  remembering 

Hiqh  Speed.  Close  Regulation, 
Great  Capacity.  High  Efficien- 
cy,   Perfect    Cylindei  Gate, 
steady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lacliiiie  Rapids    Hydraulic  &  Land 
Co.,   Montreal,  Que.,   12,000  li.p.; 
Chambly  Manufacturing  ("o.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  '^'ower  &  Light  Co.,  Ross- 
land,    B.C.,  3,000  h.p.;  Dolpeville 
Electric  I^ifflit  &  Power  Co.,  Doljfe- 
ville,  N.Y.;  Honk  Falls  Power  Co., 
Kilenvillc,     N.Y.;     Hudson     River  [jl 
I'owcr  Transmission  Co.,  Mechan-  !j 
icsville,    N.  Y. ;    Quebec    Railway,  ^ 
I.igbt  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Otlawa    Electric  Co., 
Ottawa,  Onl.,  2,000  h.p. 

CORRESPONDENCE  SOLICITED 


I 

1 

i 

! 


Stilwell-Bierce  & 
Smith-Vaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.S.  A. 


Victor  lurljines  from  the  \Visicon.sin 
Traction,  Light,  Heat  &  I'ower  Co., 
of  Applelon,  Wis.  The  job  consists  of 
3,200  h.p.,  and  the  power  will  be 
used  f(jr  driving  the  main  i)(>wer 
plant.  Two  24-inch  hori/.olital  wheels 
will  also  be  furni.slied  for  driving  the 


exciters.  The  igate  work  will  be  of 
two  units  of  wheels,  each  unit  con- 
sisting of  three  pairs  of  42-inch  Vic- 
tor turbines  mounted  on  horizontal 
shafts.  The.se  wheels  will  develop 
the  company's  patented  draw  rod 
type. 


E.  L.  LeBBUN 


21  Bleuru, 
MONTREAL. 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOBS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Arm.\tures  Re-woi'nd. 
C0MMUTATCIRS  Re-bi  ilt. 

SpECI.\L  M.VCHINES  DESIGNED  .\ND   Bl  ILT. 
REP.MRS  Rl  SHED. 


WESTON  miciii  \mm  go- 

WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S.A. 

I'.erlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 


w 


ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — tor  Bridge  Work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 

A  New  Idea  in  Stairs  and  Car  Steps 

il  PpiIITCpTC   Why  not  specify  The  Hamlton  Imp  ovementfor  St.airs 
niVUni  I  CO  l  O  .md  car  Ste  s,  and  avoid   Acciden^    throngh  Slipping. 


Patented  in  United  States  and  Canada 


Patented  in  United  States  and  Canada. 


Write  or  'Phone  for  Particulars, 
PHONE  8786. 


H.  J.  HAMILTON,  Toronto,  Can. 


Practically  stretchless 

STRONG 
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SPARKS. 

The  Canadian  General  Electric  Company  have  made  a 
contribution  of  $20  to  the  Ottawa  Firemen's  Benevolent 
fund . 

The  Nanaimo  Electric  Light  Company,  of  Nanaimo, 
B.C.,  have  placed  an  order  with  the  Canadian  General 
Electric  Company  for  a  2,000  light  alternator. 

August  2oth  has  been  decided  upon  as  the  date  to  begin 
arbitration  proceedings  to  fix  a  price  for  the  purchase,  by 
the  city  of  Kin|gston,  of  the  plant  of  the  Kingston  I-ight, 
Heat  &  Power  Company. 

Only  one  tender  was  received  by  the  town  council  of 
Outremont,  Que.,  for  electric  street  lighting.  It  was  from 
the  Lachine  Rapid.S'  Hydraulic  &  Land  Company,  o'ffering 
2,000  c.p.  lamps  at  $100  each  per  year.  The  contract  has 
not  been  signed. 

The  Niagara,  St.  Catharines  and  Toronto  Kailway  Com- 
pany have  served  an  injunction  on  the  cotmty  council 
rLstraining  them  from  granting  privileges  for  a  street 
railway  to  the  Hamilton,  Grimsl)y  &  Beamsville  Electric 
Kailway  Company. 


The  municipal  authorities  of  Port  Aithur,  Ont.,  have 
tal<en  tenders  for  timber  dam,  pipe  line  and  concrete  work 
in  connection  with  the  development  of  the  Current  river 
Water  power.  William  Kennedy,  C.E.,  of  Montreal,  is 
as.sociated  with  the  work. 

The  Royal  Electric  Companv',  of  Montreal,  have  been 
given  the  contract  for  the  lighting  of  the  municipality  of 
Ivongueuil  for  twenty  years  at  a  price  not  exceeding  Si  16 
per  lamp  a  vear.  The  company  is  given  the  exclusive 
privilege  of  supplying  commercial  lights. 

In  the  July  issue  it  was  stated  that  Mr.  W.  C.  Haw- 
kins had  been  appointed  manager  of  the  light  ajid  power 
departments  of  the  Hamilton  Electric  Light  &  Cataract 
Power  Company.  We  have  been  requested  to  state  that 
the  position  to  which  5Ir.  Hawkins  has  been  appointed  is 
general  manager  of  the  entire  company. 

Among  the  new  companies  incorporated  l;y  the  (tniarici 
Government  is  the  Electric  Supply  CompanVj  of  namilton, 
capital  530,000,  of  which  Messrs.  Lowe  iSt  Farrell  are  tbc 
promoters,  and  the  Otona1)ee  Power  Company,  of  Peter- 
borough, capital  $125,000.  Messrs.  W.  G.  Ferguson  and 
A.  Hall  are  directors  of  the  bitter  ;"ivii.niv 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatvis  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREA  ,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  .so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with  uoublf  coil-fii.ament) 

Canadian  Patent   atiplied  for.     Any  Base, 
Candle  Power,   or  Efficiency.    Sample  ordrrs 
solicited  and  the  m  st  thorough    lest  invited. 
Every  I^mp  tested  and  warranted.  Packed 
dozen  in  a  bov,  240  Lamps  in  a  case. 

.MANLFACTUKEl)  IIV 

THE  ONTARIO  LANTERN  CO., 

HamiUoD,  Ont. 

Walter  Orosr,  ilontrrat 
Sole  Selling  Agent. 
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CANADA 


^-<^  Manhattan 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


Office 

.  43  Wellington  St-  East 


MANUFACTURERS  OF  : 

Brown  High  Speed,  Girder  Frame  Slide  Valve 
and  Marine  Engines,  Gas  and  Gasoline  Engines, 
Impulse  and  Overshot  Water  Wheels 


M.\M  I  ACTURKKS  Ol 

Boilers,  Steam  and  Power  Pumps  Steam, 
Hand  Power  and  Electric  Cranes. 
Shafting.  Pulleys.  Etc. 


Rogers  Patent  Shaking  and  Dumping  Grate  Bars. 


The  Smart-Eby  Machine  Co,,  Limited,  189  Barton  St.  E.,  Hamilton,  Ont. 


Western  Office:   419  Hastings  Strooi,  \  ancolvkr,  B.  C. 
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JOHN  STARR,  SON  &  GO.,  Limited. 

HALIFAX,  N.  S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN.  -  MONTREAL 


ESTABLISHED  1849. 


Chari.es  F.  Clark, 

President. 


Jared  Chittenden, 

Treasurer. 


BFtAOSTREETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  CiviHend  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANy  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mej  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit-  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer 
cantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 

Offices  IN  Canada:  Halifax  N.S.;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que-;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B. ;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


THOS.  A.  FARRELL 

32  riCIORIA  SQUARE,  MONTREAL 

DYNAMOS 
MOTORS 

AND 

SWITCHBOARDS 


COMBINATION  and 
ELEC.  FIXTURES  and 
BRACKETS. 


AGl^NT  FOR 


The  Electrical  Coustruction  Co. 
of  London,  Limited 
The  Warren  Co.,  Chicago,  III. 


TEL.,   MAIN  4457- 


POWER 
F  i  PLANTS 


Lansdowne  Street, 


for  Electricocl 
Pvirposes 
complete.  V  V 


Boilers  equipped  with  special  Fur 
naces   and      Mechanical  Draft 
Apparatus.    Engfines  com- 
plete with  Condensers, 
Heaters,  Etc.  .  .  . 

WATER    POWER  PLANTS 

desig'ned  and  installed. 
\\'rite  for  information. 


THE . . . 

Jenckes  MachiDeCo. 

Sherbrooke,  Que. 


JUST  PUBLISHED 


TfiE 

Cf\NfVDIf\N 
Hf\ND-BOOK 

OF 

STEf\AA 

f\ND 

BLEGTRIGITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


® 


4 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
conci.se  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  fot  Table  of  Contents. 
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MildeMicrDphDns 

ThE  bE5!  Tf?AN5MfTTER 
ir,  thEWprtd. 


QUEBEC  AGENTS 

tor  tr.e 


TELEPHONES 


SwitGD-Boards  and  flnnuDCiaiors 


f 


FIRE  ALARM  APPARATUS  and  ] 

TELEGRAPH  INSTRUMENTS  ©  T.,e 


"  Nesspbones,"  MoDtreal 

419  St  James  St, 

Cor.  Craic. 


MONTR&fVL 

■phcne  No.  1 100. 


THE  SAYER  ELECTRIC  COMPANY 

EOR  EVERYTHING  ELECTRICAL 

1  «A ATENTSIB 

K^^^  COUNTRIES 

^^^^  GUARANTEED 

■     BEAUDRY  &  BROWN 

H     Civil  Engineers  and  Land  Survevers 

I07  Sr.  James  St.,  Montreal 

PRIVATE  PLANTS  and  ARC  and                    REPAIRS  A  SPEVALTY 
INC  AN  DESCANT  LIGHTING 

"#L"E^'sV?f             60  and  62  VICTORIA  SQUARE,  MONTREAL 

OUR 


A.  E.  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 

OCry  a.  Ca.se 

Mundeploh  6l  Co. 

6X  St.  Sulpkice  Stx*eet  -  IVI0I<^TF(E:  AL. 


Our  Oak  Leather  is  Tanned  and  Curried  in  the 
good  old  way  and  made  into  Belting,  with  the 
accumulative  experience  of  43  years.  EXTRA" 
"brand. 


fit 


THE  J.  C.  McLaren  belting  co. 


FACTORY:  MONTREAL. 


TORONTO. 


VANCOUVER. 


Please  menlion  the  Canadian  Ei.ix  tkk  ai.  \k\vs  wlien  ooi  ro>poiiJliii;  wlih  .(J\ oi  lisoi 


The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

Dynamos,  Motors, 

Fixtures,  Svipplies 

Elestric  Light  and  Wiring  Contractors. 


TUG  Teleplione  liimm  Desk  Sen 

SAVES  TinE  A^D  \\ORR> 
INSURES  QUICK  SERVICE 
PROMPT  ANSWERS  PLEASE  PATRONS 
COSTS  LITTLE 


theBELL  telephone  CO.  OF  CANADA 
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TKe  United  Electric  Co'y,  Liirvited 

Our  direct  driven  Generators  are  in  use  by  the  largest  commercial, 
manufacturing^  and  mining  industries  operating  arc  and  incan- 
descent lamps  and  motors,  and  also  in  the  largest  Government 
institution.  Our  Inductor  Alternators  regulate  inherently,  run 
cool,  and  in  actual  competitive  test  have  shown  9%  saving 
in  power  over  moving  wire  alternators.     ::    ::    ::    ::    ::    ::  :: 


W.  A.  JOHNSON, 

President  and  Managing  Director. 


154  King  St.  West  Toronto,  CaLi\. 


High-Class  Electrical  Apparatus 

of  All  Descriptions 


Improved  Type  H  Billed  Gene  ator. 
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ROBERT   A.  ROSS,  E.E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTIKG  ENGINEER 

Specifications,  Pians,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 
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Geo.  H.  Olney  2r.d,  Secreiiry-  1  re£L.-ur€r. 


[  F.  FIIK  Ei 
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ELECTRICAL  ENGINEER 

Desiflner  o!  Special  Electrical 
MacHincru  and  Devices 

OFFICE  : 

Gould  Coupler  Co.,  Depew,  N  Y. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  t  inancial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Dstance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E      Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

Z4  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

flYDRtULIC  aid  HILL  EDGIIIEERS 


Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supei  vised  by  an  Engi- 
neer experienced  in  that  special  branch. 

Imperial  Building,  MONTREAL 


Tlie  FIRSTBRQOK  BOX  CO.,  Limited 

King  St,  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OGKS 

AND  CROSS-flKMS 
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Eleetrie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 
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C.  -E.  SHEDBICK 

Manufacturer  of   SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  ot  the  Whitney 
Electrical  Instrument  om- 
pany's  Patents  in  Canada. 

Patronize  Home  Industries. 
-  All  I  ask  is  a  trial  la- 

Macallen  ^ 
^  Insulating 
Joints 


F[iR  1  mm  mi 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 

Please  mention  the  Electrical  News 

f 

when  correspondino-  with  advertisers. 


THE  "MDMFORD"  BOILER 


Distributing  Ag-ents 
for  Canada  .  .  . 


FENSTERCR  &  RUHE 

Importers  of  Glass  and  Porcelain  tor  Electr  c  and 
Gas  Trade. 

63  Yonge  St.,  TORONTO,  ONT. 

U.  S.  A.:  47  Murray  Street,  NEW  YORK. 
Germany:  123  Ritterstrasse,  BERLIN. 


Is  built  for  brick  ca.sing  or  witli   shoot   .stool  case,  as 

desired  by  purchaser. 
Uses    10    to    25    per   cent,    less  coal    than  a  return 

tubular  boiler. 

ROBB  ENGINEERING  CO.,  Limited,  -  AMHERST,  N.S. 
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Mr.  John  Ashvvorth,  of  Bracebridg-e,  Ont.,  has  invented  a 
street  car  fender. 

Tenders  have  just  been  taken  for  building-  a  brick  addition  to 
the  power  house  at  Huntsville,  Ont. 

The  Milverton  Light  and  Water  Company,  of  Milverton,  Ont., 
has  been  incorporated,  with  a  capital  of  $20,000. 

The  Ottawa  Electric  Company  is  now  building-  a  brick  and 
iron  power  house  on  Head  street,  at  the  Chaudiere. 

Mr.  T.  B.  Caldwell  has  purchased  the  Malloch  property  at 
Calabogie,  Ont.,  and  will,  it  is  said,  develop  the  water  power. 


American  capitalists  are  said  to  be  negotiating  for  the  construc- 
tion of  an  electric  railway  from  Woodstock  to  Goderich,  Ont. 

A  by-law  to  authorize  a  loan  of  $12,000  for  improvements  to 
the  water-works  and  electric  light  plants  was  carried  at  Kam- 
loops,  B.C.,  a  fortnig-ht  ag-o. 

The  eleventh  annual  convention  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings  will  be  held  at  Atlanta, 
Georg-ia,  October  15th  to  17th. 

Electric  light  is  to  be  more  extensively  used  in  thi'  future  at 
the  Mother  Load  mine,  near  Greenwood,  B.C.,  and  the  new 
buildings  are  being  wired  for  the  purpose. 


PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,  Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  MorgSLii-SmitK  Company 

YORK,  Penn.,  U.  S.  A. 
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Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  60MF0UND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and  I  will  quote  you  prices  on  Chemicals  which  are  certain   to  clean 

your  boilers  and  keep  them  clean. 

Ervgirveers*  Supplies         -:-  Lubricating  Oils 

DAVID  5LEETH,  ^"^nf^TLT""'  MONTREAL 
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Too  Ofterv  manufacturers  pay  too  little  attentitjn  to  the  economy  of  their  steam 
plant.  Ill  this  connection  there  are  other  considerations  than  fuel.  Write  to  us  ;uul 
we  will  explain  more  fully.     Address  Department  D. 


i  The  Goldie  &  McCulloch  Co.,  Limited 


OAI^T,  OMTARIO. 


We  Also  Make 


WHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WIIEKI.S,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SMINGLE  MACMINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    CHAIN   TACKLE,    SAFES,    VAULTS   AND   VAULT  DOORS. 

WRITK  FOR  CATAI.OC.    IM-.I'ARTMKNT  I£. 


ii. 


TME  CANADIAN  ELECTRICAL  NEWS 


September,  1901 


SPARKS. 

It  is  probable  that  the  power  house  of  the  South  Essex  Electric 
Railway  Company  will  be  bnilt  at  Sandwich,  Ont.,  that  town 
having  offered  exemption  from  taxation. 

The  town  council  of  CoUingwood,  Ont.,  are  about  to  ask  for 
tenders  for  two  steam  boilers  of  120  horse  power  and  one  2,000 
lig^ht  dynamo  for  the  electric  light  plant. 

The  ratepayers  of  Iroqouis,  Ont.,  will  vote  on  a  by-law  on 
October  ist,  to  raise  $12,000  for  the  installation  of  an  electric 
light  plant.    Mr.  Allan  Mclnnis  is  clerk  of  the  village. 

The  town  of  Mount  Forest,  Ont.,  is  about  to  take  over  the 
plant  of  the  Mount  Forest  Electric  Light  Company,  a  by-law  to 
end  having  been  carried  by  the  ratepayers  on  August  23rd. 

A  reduction  in  the  prices  of  fares  was  recently  made  by  the 
tramway  company  at  Nelson,  B.C.,  but  the  receipts  since  that 
time  have  been  greater  than  before  the  reduction  was  made. 

The  Montreal  Street  Railway  Company  are  making  extensive 
alterations  to  their  power  house  on  William  street.  Two  1,600 
horse  power  engines  and  new  dynamos  are  being  installed. 

The  town  council  of  Aylmer,  Que.,  proposes  to  take  over  the 
water-works  system  and  establish  in  connection  with  it  an 
electric  lighting  plant,  to  be  owned  and  operated  by  the  town. 

A  syndicate  has  applied  for  power  rights  on  the  Coquitlam 
river,  near  New  Westminster,  B.C.,  the  object  being  to  supply 
light  and  power  to  the  cities  of  New  Westminsrer  and  Van- 
couver. 

Mr.  E.  S.  Harrison,  of  Winnipeg,  has  purchased  a  controlling 
interest  in  the  Central  Electric  Company,  of  Portage  la  Prairie, 
Man.  Mr.  Harrison  is  putting  in  2,200  candle  power  lamps  for 
street  lighting. 

The  citizens  of  Port  Arthur,  Ont.,  will  vote  on  a  by-law  on 
September  iith  to  raise  $30,000  for  the  completion  of  the  Cur- 
rent river  power  development.  The  actual  cost  of  the  work  will 
be  about  $50,000. 

The  municipality  of  Westmount,  a  suburb  of  Quebec,  is  con- 
sidering the  advisability  of  installing  a  municipal  electric  light 
plant.  The  street  are  now  lighted  by  the  Citizens  Light  &  Power 
Company. 


A  syndicate  of  Montrealers,  under  the  direction  of  Hanson 
Bros.,  is  about  to  take  over  the  Pontiac  &  Pacific  Junction  rail- 
way, the  Hull  &  Aylmer  railwaj-,  and  the  Interprovincial  bridge 
between  Hull  and  Ottawa. 

The  city  of  St.  Catharines,  Ont.,  recentlj-  invited  tenders  for 
electric  lighting.  Only  one  tender  was  received,  from  the  local 
company  which  asks  $79  per  lamp  per  year  on  a  five  year  con- 
tract, or  $76  per  lamp  per  year  on  a  ten  vear  contract. 

The  Canadian  General  Electric  Company  are  building  the 
machinery  for  lighting  the  Lachine  Canal  near  Montreal,  while 
Ahearn  &  Soper,  of  Ottawa,  have  the  contract  for  poles  and 
wire.    The  power  house  is  being  built  at  Cote  St.  Pauls. 

A  meeting  of  the  shareholders  of  the  Petrolea  &  Comma 
Electric  Railway  Company  was  held  in  Samia  last  month.  The 
contracts  for  the  rails,  poles,  etc.,  will  be  given  out  at  once,  the 
intention  being  to  push  the  line  through  to  Samia  early  in  the 
spring. 

The  Everett-Moore  Syndicate  has  completed  the  purchase  ot 
the  Sandwich,  Windsor  &  Amherestburg  electric  railway.  The 
consideration  has  not  been  named,  but  it  is  understood  that  the 
propertj-  is  valued  at  about  8400,000.  This  syndicate  now 
controls  the  entire  railway  svstem  on  both  sides  of  the  Detroit 
river. 

Mr.  R.  M.  Horne-Payne,  managing  director  of  the  British 
Columbia  Electric  Railway  Company,  states  that  it  is  the  in- 
tention to  double  the  capacity  of  the  power  house  in  Vancouver 
and  to  put  in  one  of  the  most  complete  lighting  plants  on  the 
coast.  Altogether,  a  large  sum  of  money  will  be  expended  on 
the  proposed  improvements. 

The  Royal  Military  College,  Kingston,  Ont..  has  purchased  a 
large  isolated  plant,  to  be  used  for  both  commercial  lighting  for  and 
scientific  experiments.  The  firm  of  Breck  &  Halliday,  of  Kings- 
ton, have  secured  the  entire  contract.  The  plant  will  consist  of 
two  Canadian  General  Electric  Company's  24  K.W.  g«-neralors, 
direct  connected  to  two  9x10  Ideal  engines,  together  with  three 
marble  switchboards  and  a  large  storage  battery  plant  of  64  cells. 
The  entire  order  for  generators,  engines,  switchboard  supplies 
etc.,  are  given  to  the  Canadian  General  Com|>any,  and  the  order 
for  boilers  was  given  b\-  Prci  k  \  H.illid.iv  li>  a  I0r.1l  comp.inv. 


JACK  SHAFT  EQUIPMENTS 


FLOOR  STANDS  •  QUILLS      CLUTCH  PULLEYS 


Thousands  of  our 
Clutches  m  successful 
use. 

Send  tor  Clutch 
Booklet  now  ready. 


Made  m  all  sizes 
—  I  to  1,000  Horse 
Power. 

Posit  ve  Friction 
Liberal  Clearance 
All  Parts  Interchangeable 

SEE  OCR  GEARED  SHIFTER. 


CLUTCH  COUPLINGS 


SEND  FOR 
ESTIMATES- 
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Makers  of 


Lamps  and 


Transformers 


Sole  Agents  for  Canada  : 

im  mm  i 


IMPOR.TANT: 

We  now  furnish  our  well  known  Type  "L'' 
Transformers  with  Pancake  Coils. 


ST.  GflTHflRINES,  GflNflDfl 


Suitable  for  any  C.  P.  from  5  to  50. 


THE  HUBBELL  PULL  SOCKET 

A  short,  easy  pull  and  the  circuit  is  closed. 

Another  pull,  just  as  short,  just  as  easy 
and  the  circuit  is  opened. 

Perfectly  Simple 

AlwsLys  RelidLble 

Approved  by  Board  of  Underwriters. 


Sole  Agent  for  Canada- 


R.  E.  T.  PRINGLE, 

769  Graio  Street  -  -  Montreal 


BraLncK  : 

72  Prince  William  Street,   ST.  JOHN,  N.B. 
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SPRAGUE   ELECTRIC  CO. 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  a  tide 
Armourpd  Flexible  Interior  Tables. 


CANADIAN  SALES  AGENTS 


Watson  Jack  &  Co.,  Montreal. 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  the  'Northey  Triplex  Power  Pump  we  offer  a  machine  put  together  with  skill  brought  by  years  of 
experience  in  pump  building,  and  with  fu-1  provision  ,nade  fcr  the  varied  demands  likely  to  b«  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  ito  degreesapart.  thus 
giving  a  practically  constant  fl 'W  of  water,  minimizing  strain  on  pump  and  eccnomizing  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  be  conveniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sires  and  styles  made  to  suit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STYLES  AND 
VARIETIES  OF  PUMPING  MACHINERY  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  .MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.     CATALOGUES  .AND  SPECIFICATIONS  FURNISHED 

UPON  REQUEST. 


We  are  also  manufacturers  of  the  Horthey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  conven'ent  form  ot  power  for  small  or  intermittent  power 
users  in  the  maiket.   Suitable  for  machine  rbops,  pumping  and  electnc  light  plants,  etc. 
Write  for  descriptive  booklet. 


THE  NORTHEY  CO,  um,ted,  TORONTO,  ONT. 


If  its  a- 

PlusDuro  Transiormer 

TYPE,  **K" 

it  is  without  an  ccjual,  and  vou  can 
Save^ioney  In  buying.  WHY? 

Our  Cataloijue  B  tells  \vh\  — 
we  give  it  awa)\ 

We  keep  even  thing  electrical. 


yoS  and.  yiO  Craig  St. 


JOHN  mcDOUGALL    -  Gal6(lonlan  Iron  Works  MONTREf^L.  QUE. 
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EXHIBIT   OF   THE  CANADIAN  GENERAL 
ELECTRIC  COMPANY. 

To  enter  the  Machinery  Hall  at  the  Toronto  In- 
dustrial Exhibition  was  to  admire  the  exhibit  of  electrical 
apparatus  made  by  the  Canadian  General  Electric 
Company.  This  was  the  first  time  in  several  years  that 
the  company  have  exhibited  at  the  Toronto  Exhibition, 
special  arrangements  having  previously  been  made  at 
their  warerooms  for  the  reception  of  visitors.  Their 
exhibit  this  year  was  a  valuable  addition  to  the  display  in 
the  Machinery  Hall.  It  was  located  on  the  south  side 
of  the  hall,  where  a  pavilion  had  been  built   120  feet 


No  g. 


motors,  etc.  A  motor  driving  a  sewing  machine  and 
electric  cooking  and  heating  apparatus  of  great  variety 
were  likewise  exhibited,  as  was  alsoastreetrailway truck 
made  by  the  Canada  Foundry  Company  and  equipped 
with  two  G.  E.  r,ooo  railway  motors,  while  there  were 
also  some  K  controllers  and  other  car  equipment. 
Sample  boards  of  supplies  were  arranged  as  foiu'-sided 
pyramids  on  a  pivot.  The  display  also  included  a  full 
range  of  lighting  transformers  from  the  smallest  size 
to  10,000  watts,  three  massive  air  blast  transformers, 
and  almost  everything  in  the  line  of  electrical  apparatus 
and  supplies.    The  accompanying  illustration  will  serve 
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in  length.  The  names  of  the  Canadian  General 
Electric  Company,  and  its  associate  company,  the 
Canada  I'oimdry  Company,  were  attractively  brouglit 
out  in  f4old  lettering  on  white  background.  Tlie  dis- 
play of  electrical  apparatus  ranged  from  the  150  k.  w. 
S.  K.  C.  generator  to  the  i  Y-z  k.  w.  i  B.  direct  current 
generator  ;  from  the  enclosed  arc  lamp  to  the  miniature 
incandescent  lamp.  There  was  shown  a  25  light  con- 
stant current  transformer,  forming  pari  of  a  complete 
system  of  series  allernatiiig  current  enclosed  arc  system 
of  street  lighting.  The  current  was  brought  into  the  blue 
Vermont  marble  switch-board  and  thence  to  the 
transformer  at  2,200  volts  and  then  to  the  enclosed 
arc  lamps  hung  about  the  exhibit,  i  he  effect  produced 
when  IIk-  lamps  were  lighted  was  most  attractive  and 
pleasing,  and  was  the  subject  of  much  comment,  by 
visitors  to  the  Machinery  Mall.  (,")iie  of  the  C.  G.  E. 
type  H.  generators  in  operation  was  also  shown,  the 
current  being  utilized    for  incandescent    lamps,  fan 


to  show  in  a  measure  the  general  arrangement  of  the 
exhibit. 

ROT  ARIES  VS  MOTOR-GENERATORS. 

.'\n  interesting  comparison  of  the  relative  efliciencies 
and  cost  of  static  transformers  and  rotary  converters 
as  against  motor-generators  receiving  the  ii,ooo-volt 
current  direct  into  the  motor,  and  converting  it  into 
600-volt  direct  current  by  moans  of  a  generator 
coupled  to  the  same  shaft,  is  gi\en  in  the  following 
table,  which  is  due  to  II.  Ci.  Stott,  electrical  engineer 
of  the  Buffalo  (ieneral  Electric  Company  : 

1',1'I'ICIHNCIKS  ;  2oo-KII,()WATT  fNITS. 


Tra  ns- 
fornier. 

Rotary. 

Com- 
bined. 

j  Motor. 

Gener- 
ator. 

Coni- 
l)inc<l. 

I'ull  load  

97-5 

90.67 

95 

92 

87.4 

^  load  

97.  1 

9^  •  5 

89.81 

94 

9> 

>^.=i  54 

Yz  load  

96.0 

90.0 

86.40 

92 

88.5 

81.42 

I'Vom  the  above  table  it  will  be  seen,  says  the  journal 
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of  Electricity,  tiiat  the  transformer  and  rotary  con- 
verter give  3.27  per  cent,  at  full  load,  4.27  per  cent,  at 
three-quarter  load,  and  4.98  per  cent,  at  one-half  load 
better  efficiency  than  the  motor-generator  set. 

The  investment  shows  a  saving  in  favor  of  trans- 
formers and  rotary  converters  of  about  19, per  cent.,  so 
that  for  purposes  such  as  railroad  work,  where  no  great 
refinement  of  regulation  is  required,  the  rotary  is 
beyond  doubt  the  best  and  most  economical. 

STORAGE  BATTERIES  IN  CENTRAL 
STATIONS. 

Among  the  many  problems  which  confront  the  man- 
ager of  a  central  lighting  station,  one  of  the  most 
troublesome,  especially  during  the  summer  season,  is 
that  which  is  caused  by  the  sudden  load  thrown  on  the 
station  by  a  thunderstorm — the  overcast  sky  causing 
thousands  of  lights  to  be  turned  on  for  a  period  of  from 
half  an  hour  to  possibly  several  hours.  This  creates  a 
peak  for  which  no  preparation  has  been  made,  necessi- 
tating firing  up  an  extra  boiler  and  starting  additional 
generating  units — all  of  which  takes  considerable  time 


Figs,  i  and  2. — Curves  Showing  Operation  of  Battery. 

andpossiblyby  the  time  steam  isgenerated,  the  storm  has 
broken,   and  the  necessity  for  extra  work   lias  passed. 

In  no  way  can  the  usefulness  of  an  installation  ot 
chloride  accumulators  be  better  shown,  says  the 
Electrical  World,  than  in  just  such  an  emergency  load, 
and  the  accompanying  diagrams,  which  show  their 
operation  in  the  battery  stations  at  the  Chicago  Edison 
Company  on  a  dark  day,  are  striking  illustrations  of 
the  manner  in  which  the  battery  "helped  them  out." 

Fig.  I  is  a  curve  showing  the  operation  of  the  battery 
on  June  5,  1901,  and  Fig.  2  that  of  June  10.  Both  of 
these  curves  show  in  tlie  shaded  portions  tlio  work  done 
by  the  battery. 

BY  THE  WAY. 

The  Great  Northwestern  Telegraph  Company,  of  Tor- 
onto, are  to  be  congratulated  upon  having  succeeded 
in  reaching  an  agreement  with  the  city  ofToronto,  under 
which  the  amount  of  the    ahsei.>=mtnt  to  le  impeded  on 

their  property  has  been  fixed  for  all  time  to  come. 

*  * 
* 

The  firm  hold  that  electric  lighting  has  obtained  on 
public  favor  is  exemplified  by  the  fact  that  in  a  number 
ofthe newdwellingsnow  beingbuill  in  Rosedale  andother 
choice  residential  districts  ofToronto,  no  gas-piping  for 
lighting  purposes  is  being  put  in.  A  single  gas-pipe 
entering  from  the  rear  suflices  to  give  the  supply  re- 
quired for  cooking  purposes. 

*  * 

* 

I  am  sometimes  amazed  at  the  characloi'  of  the  de- 
vices offered  as    substitutes    for    Iho    eloclric  ligh 
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While  at  the  Toronto  Industrial  Exhibition  my  attention 
was  attracted  by  a  man  with  a  large  foot  pump 
strenuously  at  work  pumping  air  into  a  tank  enclosed  in 
the  base  of  an  ornamental  iron  lamp-post,  from  the  top 
ot  which  depended  a  glass  street  lamp.  The  contri- 
vance was  labelled  "The  Meriden  Hydro  Carbon  Arc 
Light."  I  learned  that  the  tank  into  which  the  air  was 
being  pumped  also  contained  gasoline,  and  that  the 
pumpmg-up  process  (which,  by-the-way,  appeared  to 
be  the  hardest  kind  of  work)  had  to  be  resorted  to  even.- 
24  hours.  I  pictured  to  myself  a  town  fitted  with  an 
outfit  of  this  character,  with  a  foot  pump  brigade  to 
keep  it  in  operation,  and  imagined  how  it  would  be- 
come the  laughing  stock  of  its  neighbors,  equipped 
with  up-to-date  electric  lighting  plants,  with  which  it 
is  only  necessary  to  press  the  button  to  perfectly  illumi- 
nate the  streets,  business  places  and  residences.  Until 
better  substitutes  are  obtainable  than  those  which  are 
now  offered,  the  electric  light  will  continue  to  increase 
in  popularity. 

SUBMERGED  MOTOR  FOR  ELECTRIC  BOATS. 
A  small  portal'le  electric  motor  for  propelling  small 
boats  is  the  novel  device  that  is  being  manufactured  by 
the  Submerged  Electric  Motor  Company  of  Mcnonionie, 
Wis.  This  propelk'.i,  says  the  Elect  rioal  World,  as  a 
combination  of  motor,  propeller- wheel  and  rudder  is 
occupies  the  place  of  the  rudder,  as  shown  in  the  accom- 
panying illustration,  and  can  be  placed  in  position  on  any 
boat  and  exchanged  from  one  to  another  in  a  very  few 
coinpletc  and  ])ort;ible,  wcighin;:  but  ■i^  ■■'i.ls.  It 
minutes. 

The  motor  itself  is  under  water,  while  liie  sl.'iavic  bat- 
teries are  in  such  compact  form  that  thcv  niav  l»c  placed 
out  of  the  way,  under  the  seats  of  any  ordinary  rowl)oat. 
The  motor  not  only  propels  the  boat,  but  steers  it  as  well, 
the  boat  answering  to  it  more  readily  than  to  an  ordinary 
rudder.  It  is  simple  in  construction,  and  is  not  liable  to 
get  out  of  order,  it  is  said. 

The  motor  drives  the  boat  forward  or  backward,  and  can 
be  regulated  to  run  at  any  speed  tip  to  four  miles  t\n  hour. 


SlBMKKtiKP   MoTviR   FOR    Kl.KCTKIl    HiW  TS. 


using  two  boxes  of  four  cells,  and  will  run  from  :ci  to  30 
miles  on  one  charge.  IMore  cells  m&y  be  used  and  a  speed 
of  six  miles  an  hour  attained,  if  desired. 

The  company's  accumulators  have  an  exttxmcly  large 
surface  of  active  material  and  are  capable  of  returning  a 
large  per  cent,  of  the  current  with  which  they  are  charged. 
Kach  battery  box  containing  t\\T3  cells  weighs  about  50 
pounds  each,  and  is  provided  with  a  comfortable  handle 
for  carrying. 

"  It  will  easily  be  realised  (without  demonstration')," 
."«iys  the  Submerged  Electric  Motor  company,  "  that  our 
motor  being  otitside  of  the  boat,  and  in  the  water,  there 
is  absolutely  no  strain  or  vibration,  and  on  this  account 
it  is  not  necessary  to  build  aboat  of  any  extra  strength  or 
weight,  in  order  to  carry  the  power." 
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I    QUESTIONS  AND  ANSWERS  | 

"  Subscriber"  :  WouUi  like  to  know  if  you  can  give 
me  a  pointer  in  preventing  T.  H.  arc  machines  from 
flashing.  All  adjustments  are  made  according  to 
manufacturer's  pamphlet,  blower  apparently  runs  well, 
ammeter  steady,  but  still  the  machine  will  flash. 
Have  tried  everything  I  can  think  of,  but  of  no  avail. 

Ans. — The  most  likely  source  of  your  difficulty  is 
that  the  brushes  are  not  correctly  set.  A  very  slight 
movement  will  make  a  tremendous  difference  in  their 
operation.  Again,  the  blower,  though  apparently 
working  well,  may  not  be  delivering  the  blast  onto 
exactly  the  right  spot  ;  twisting  it  slightly  may  get 
you  over  the  trouble,  or  yet  again  the  trouble  may  be 
in  the  lamps,  which  may  be  feeding  irregularly  enough 
to  aflfect  the  operation  of  the  machine,  and  yet  not 
show  on  the  ammeter.  An  overload  will  sometimes 
cause  this  type  of  machine  to  flash,  as  will  a  speed 
appreciably  below  normal. 

"  Superintendent"  :  What  are  the  ma'n  points  in 
choosing  between  glass  and  porcelain  insulators  for  a 
transmission  line  ? 

Ans. — The  making  of  a  definite  choice  between 
these  two  materials  is  a  difficult  matter,  as  each  has 
certain  advantages  not  possessed  by  the  other  ;  again, 
each  is  free  from  certain  objections  to  which  the  other 
is  subject.  For  transmissions  through  unoccupied 
territory  not  easily  patrolled,  glass  is  objectionable  on 
account  of  its  brittleness,  as  the  insulators  are  found 
to  suffer  from  being  used  as  targets  by  passing 
gunners.  A  porcelain  insulator  when  hit  will  chip  off 
only  at  the  point  struck,  the  remainder  still  holding 
the  line  in  place.  A  glass  insulator  on  the  other  hand 
will  shiver  to  pieces  and  drop  the  line  imto  the  cross 
arm  ;  again,  as  far  as  the  actual  insulation  goes,  porce- 
lain is  not  as  hygroscopic  as  glass,  i.  e. ,  will  not  con- 
dense moisture  as  readily  on  its  surface.  On  the 
other  hand,  glass  is  considerably  cheaper,  and  flaws 
or  cracks  can  be  detected  by  the  eye,  whereas  with 
porcelain  they  have  to  be  tested  for.  The  general 
concensus  of  opinion  seems  to  be,  that  as  far  as 
experience  goes  to-day,  glass  is  perfectly  satisfactory 
up  to  potentials  of  about  4,000  volts,  above  that 
porcelain  is  more  generally  used,  though  glass  is  in 
successful  use  in  isolated  cases  for  potentials  far 
exceeding  these  figures. 

W.  E.  Armstrong,  London:  Will  you  kindly  answer 
through  your  "Questions  and  Answers  Department"  in 
the  Klectricai,  News  the  following  questions  :  1. 
To  what  class  or  type  of  arc  dynamos  Joes  the  machine 
known  as  the  "  Reliance"  and  used  so  much  in 
Ontario,  belong  ?  2.  Will  you  give  a  diagram  or 
explain  the  comiections  of  the  Reliance  automatic 
switchboard?  3.  Is  there  any  rule  for  determining 
the  potential  difference  between  the  carbons  of  an  arc 
lamp  the  current  strength  of  the  circuit  being  known 
as  a  matter  of  course  ? 

Ans.  —  I.  To  the  closed  coil  Gramme  ring  type,  as 
distinguished  from  open  coil  armatures,  or  those  with 
a  drum  type  of  winding.  2.  We  regret  that  we  have 
no  information  available  on  this  type  of  switchboard, 
though  we  are  under  the  impression  that  its  principal 


feature  consisted  of  automatic  jacks  which  were 
arranged  so  as  to  permit  the  charging  of  circuits  from 
one  machine  to  another  without  disturbing  the 
operation  of  the  lamps,  but  perhaps  some  of  our 
readers  can  give  you  more  definite  information.  3. 
The  voltage  across  an  arc  is  governed  by  the  same 
laws  as  all  other  drops  of  potential  in  electrical  circuits, 
namely,  E,  (the  arc  voltage)  =  C  (current)  times  R 
(impedance  or  resistance)  of  that  part  of  the  circuit 
under  discussion.  This  latter  figiue  is,  of  course, 
diflRcidt  to  measure,  varying  with  the  size  and 
separation  of  the  carbons,  ■  the  amount  of  current 
passing,  and  in  alternating  circuits,  witli  the  frequency. 
It  is  usual  to  so  adjust  open  arc  lamps,  of  capacities 
not  exceeding  10  amperes,  th  it  the  arc  voltage  shall 
be  between  40  and  45.  Higher  amperages  usually 
run  with  a  lower  arc  voltage.  With  enclosed  lamps 
on  1 10  vo't  circuits  the  figure  varies  between  70  ;ind 
75  volts  ;  for  220  volt  lines  140  to  150  is  the  usual 
value. 


"J.  F:" — How  many  lamps  can  be  run  from  a 
horse-power  ? 

Ans. — A  horse  power  consists  of  746,  or  say 
750  watts,  and  as  we  presume  you  pm'pose  to  use  a 
16  c.  p.  50  watt  lamp,  the  lamps  per  horse-power  are 
obtained  by  dividing  750  by  50,  which  gives  15.  It 
should  be  noted  that  this  method  of  calculating  does 
not  make  any  allowance  for  losses  in  either  outside  or 
interior  wiring,  nor  for  those  occurring  in  transformers, 
which  will  have  to  be  reckoned  with  should  the  system 
be  alternating,  and  the  amount  of  15  reduced  by  a 
percentage  the  same  as  the  sum  of  all  the  losses,  or  in 
other  words  for  a  total  of  8  per  cent,  loss  in  trans- 
formers, line  and  interior  wiring,  \ou  would  he  able 
to  light  but  92  per  cent,  of  15  or  13.8  lamps  per 
horse  power.  The  same  reasoning  holds  true  for 
lamps  of  higher  or  lower  efficiency  than  50  watts  per 
16  candles,  a  45  watt  lamp  giving  50/45  of  15  or 
16.6,  and  a  60  watt  50/60  of  15,  or  12' lamps  per 
horse  power. 


"  Student"  :  What  is  the  method  used  for  determin- 
ing the  loss  of  potential  in  street  railway  circuits, 
taking  into  account  both  the  overhead  copper  ;uul  the 
rails  '? 

II  CD 

Ans. — The  ordinary  formula  of  1"-=  ,   V.  being 

cir.  mills. 

the  volts  lost,  C  the  current  in  amperes,  and  D  the 
distance  (one  way)  in  feet,  hoUls  good  for  the  over- 
head or  copper  part  of  the  line.  The  track  is  some- 
what more  difficult  to  estimate,  tlie  result  ohiaining 
varying  with  the  size  of  the  rail  and  the  st\  le  and 
ci>ndilion  of  the  bonds,  but  the  constant  lor  the  l  ails 
\aries  from  .2  (being  for  exceptionall}  goiid  track)  to  .8 
(\  ery  poor  tr.ick)  of  the  above  copper  constant  of  1  1, 
the  result  for  average  work  being  a  combined  ci>n- 
stant  of  14.5,  which  is  the  figure  generall}'  used  when 
figuring  on  rails  of  about  70  lbs.  per  yard,  the  bonds 
being  in  good  condition. 

"  VV.  J.  K.":  Will  you  kindly  adv  ise  me  the  power 
which  I  will  require  to  drixe  an  S-foot  boring  mill,  a 
60-inch  planer,  and  a  72-iiKh  lathe  ? 

Ans. — The  above  machines,  under  the  usual  con- 
ditions, will  respectively  require  about  ^,  10  and  4 
horse  power  delivered  to  each,  though  ob\  iousl\'  these 
figures  will  vary  considerabh'  with  t!ie  cutting  speeds, 
the  material  and  the  size  of  the  cut,  except  in  the  case 
of  the  planer,  where  the  maximum  power  consumption 
is  governed  principalh'  b\'  the  relative  speeds  ol  the 
cutting  return  strt>kes,  as  when  rexei^sing  to  return 
the  machine  will  call  for  one  and  one-half  to  three 
times  its  average  power  demaiul. 
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The  Secretary  of  the  Canadian 
Electrical  Association  has  received 
through  Mr.  A.  A.  Dion,  immedi- 
ate past  president,  a  cheque  for  Sioo,  being  a 
refund  of  two-thirds  of  the  amount  voted  by  the  As- 
sociation for  entertainment  purposes  in  connection  with 
the  annual  convention  held  in  Ottawa  last  June.  Mr. 
Dion  states  th?t  the  Committee  are  pleased  to  find 
themselves  in  a  position  to  make  this  refund  to  the 
funds  of  the  Association.  The  thanks  of  the  members 
are  certainly  due  the  Committee  and  the  citizens  of 
Ottawa  for  their  generosity  in  providing  almost  entire- 
ly at  their  own  expense  the  splendid  programme  of  en- 
tertainment enjoyed  by  those  who  attended  the  conven- 
tion. 


jn  the  light  of  the  oft  repeated  state- 
Niagara  Power  .  .  ^ 

ment.s  in  the  daily  press  that  arrange- 
ments are  being  made  to  transmit  electricity  for  the 
generation  of  commercial  light  and  power  from  Niagara 
overland  to  Toronto,  it  is  interesting  to  note  the  opinion 
of  Thos.  A.  Edison  reported  as  having  been  expressed 
in  a  recent  interview,  that  the  thing  can't  be  done. 
When  asked  "Why?"  Mr.  Edison's  laconic  replv  was 
"no  money  in  it."  This  is  the  crux  of  the  whole  mat- 
ter. If  it  can  be  shown  that  there  is  money  in  the  un- 
dertaking it  will  certainly  be  carried  out,  otherwise  not. 
The  opinion  prevails  that  the  recent  rise  in  the  stock  of 
the  Toronto  Electric  Light  Co.  has  some  connection 
witli  the  project  to  transmit  current  from  Niagara, 
but  the  evidence  to  substantiate  the  theory  is  not  vet 
forthcoming.  The  Journal  of  Electricity,  of  San 
Francisco,  approves  of  the  views  of  a  writer  in  the 
Saturday  Post,  of  Philadelphia,  who  predicts  that  the 
immense  body  of  water  constantly  passing  over  Ni- 
agara, will  eventually  be  employed  to  drive  electrical 
machinery,  leaving  nothing  to  the  tourist  but  a  bare 
wall  of  rock,  and  that  in  like  manner  the  minor  water 
falls  throughout  .America  will  disappear. 


Notwithstanding  the  counter  attrac- 
Toronto  Industrial  tion  offered  by  the  Pan-.\merican  Ex- 
Exhibition.  hibition,  thenumberofexhibitsat  the  To- 
ronto Industrial  Exhibition  was  as  numerousasin  former 
years.  In  live  stock  the  exhibits  were  considerably 
greater,  and  the  stable  accommodation  proved  inadeqviate. 
The  number  and  quality  of  the  electrical  exhibits  which 
are  morefuUy  described  elsewhere,  was  in  advance  of  any 
previous  year.  The  conclusion  seems  justified  that 
the  success  achieved  this  year  under  adverse 
circumstances,  might  be  greatly  amplified  if  the 
Main  Building  and  several  of  the  other  important 
ones,  weie  replaced  by  modern  structures  designed 
to  fulfil  in  a  more  perfect  manner  the  requirements 
of  exhibitors.  That  there  is  need  for  reform  in  the 
management  is  shown  by  the  fact  that  after  the 
opening  of  the  Exhibition  this  year  the  root  of 
the  Main  Building  leaked  like  a  sieve.  In  conse- 
quence many  ot  the  exhibits  were  seriously  damaged. 
Tile  management  should  ha\  c  known  that  the  roof  was 
defective,  and  the  necessary  repairs  should  have  been 
made  before  the  Exhibition  opened.  It  would  be  un- 
wise, however,  to  spend  any  considerable  sum  for  re- 
pairs as  the  building  is  no  longer  capable  i-^'  fulfilling 
the  requirements.  The  support  that  has  been  given 
the  Exhibition  in  spite  of  its  many  defects,  is  a  guaran- 
tee that  if  properlv  managed  it  will  develop  into  an  en- 
terprise ot  vastly  greater  importance  in  the  future. 
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There  were  to  be  seen  this  year  a  number  of  exhibits 
from  the  United  States  in  addition  to  those  of  Canada, 
a  proof  that  the  value  of  the  Exhibition  as  a  means  of 
advertising  is  becoming  more  widely  recognized.  The 
presence  of  these  foreign  exhibits  side  by  side  with 
those  of  our  own  country,  affords  opportunity  to 
make  comparison  between  the  quality  of  home  and 
foreign  productions.  As  a  rule  the  result  is  a  higher 
appreciation  of  the  home  article. 


It  may  not  be  out  of  place  to  suggest 
A  Suggestion  ,     .  •     ,  •      ^1         •  j  r 

to  electrical  companies  the  wisdom  ot 

cultivating  the  good  will  of  the  citizens  of  the  munici- 
palities in  which  they  do  business.  Some  companies 
have  followed  the  unwise  plan  of  doing  about  as  they 
pleased  regardless  of  the  wishes  of  the  citizens.  Such 
a  course  is  certain  to  react  injuriously,  not  only  upon 
the  individual  company,  but  upon  all  companies  simil- 
arly situated. 


A  municipal   underground  telephone 
The  Telephone       system  has  just  been  put  in  operation 

in  Glasgow.  The  system  covers  16,- 
500  miles,  provides  for  20,000  subscribers,  and  is  de- 
signed to  give  cheap  and  convenient  communication. 
As  the  result  of  public  dissatisfaction  with  the  service 
and  charges  of  the  National  Telephone  Company,  a 
movement  is  said  to  have  been  started  with  the  object 
of  installing  in  the  leading  cities  of  Great  Britain  under 
municipal  control  systems  similar  to  the  one  which  has 
just  been  inaugurated  in  Glasgow.  A  re-organization 
of  the  Australian  system  is  also  proposed,  the  switch- 
boards and  other  appliances  at  present  in  use  being  out 
of  date,  and  consequently  inefficient.  A  conference  of 
leading  electrical  engineers  of  Australia  has  been  ap- 
pointed to  suggest  what  steps  should  be  taken  to  re- 
organize and  standardize  the  system. 


In  a  paper  read  before  the  American 
The  Kernst  Lamp.  .  .     ,  _  . 

Institute  or  blectncal  Engineers,  Mr. 

A.  J.  Wurts  gave  a  most  complete  history  of  the  de- 
velopment of  the  Nernst  lamp  in  the  United  States. 
The  facts  presented  by  Mr.  Wurts  have  been  received 
by  the  electrical  fraternity  with  a  great  deal  of  satisfac- 
tion, and  have,  it  would  seem,  created  a  more  favora- 
ble impression  of  the  lamp  than  had  previously  exist- 
ed. The  development  of  this  type  of  lamp  so  far  would 
seem  to  place  it  in  the  rank  of  a  competitor  to  the  arc 
rather  than  the  incandescent  lamp.  Compared  with 
the  incandescent  lamp,  it  is  more  complicated, 
requires  to  be  cleaned  at  regular  intervals,  and  is  ex- 
pected to  be  relatively  much  higher  in  cost.  In  the 
United  States  thesmallest  Nernst  lamp  yet  manufactured 
is  of  50  candle-power.  The  superiority  over  the  incan- 
descent lamp  is  said  to  be  in  color  and  efficiency  only. 
A  more  favorable  showing  is  made  in  comparison  with 
the  arc  lamp.  The  Nernst  lamp  is  reported  to  be 
steadier  in  action,  about  equal  in  price,  and  capable  of 
being  operated  directly  from  220-volt  mains  without  the 
insertion  of  several  lamps  in  series,  and  also  of  being 
adapted  to  trolley-car  lighting.  A  further  advantage 
claimed  for  it  is  that  it  may  be  operated  on  low  fre- 
quency circuits.  It  is  also  well  adapted  to  the  pur- 
poses of  general  ilkunination  and  decorative  interior 
lighting.  If  in  commercial  use  the  Nernst  lamp  is 
found  to  be  all  that  is  claimed  ft)r  it,  there  is  no 
doubt  that  it  will  meet  with  favor   in  some  particular 


field,  but  is  not  likely  to  replace  entirely  even  the  arc 
lamp.  Referring  to  the  progress  of  the  lamp  in  Ger- 
many, Mr.  E.  Kilburn  Scott,  in  the  Electrical  World, 
says  :  Hitherto  the  cost  of  manufacture  has  kept  the 
new  lamp  from  being  a  commercial  success,  and  now 
this  is  in  a  fair  way  of  being  solved.  In  the  A. E.G. 
works  the  lamps  are  extensively  used,  and  they  are 
also  employed  by  many  private  consumers,  to  whom  a 
rental  of  75  cents  per  annum  per  lamp  fixed  is  charged, 
there  being  nothing  extra  to  pay  for  the  renewal  of  the 
filament.  To  buy  outright  the  price  is  $1.67  and  50 
cents  for  each  extra  filament.  The  lamp  is  made  for 
any  voltage  up  to  2150,  and  the  fluctuatiou  of  pressure 
which  has  such  a  detrimental  effect  is  taken  care  of  by 
a  special  device  in  the  latest  type  of  lamp.  The  pleas- 
ing effect  ot  the  lamps  was  abundantly  manifested  to 
all  the  members  present,  and  the  ladies  seemed  to  be 
especially  impressed  by  the  fact  that  by  gently  blowing 
on  the  filament  the  light  could  be  put  out.  Of  the 
economy  of  the  lamp  over  an  ordinary  incandescent 
lamp  the  A. E.G.  have  now  accumulated  overwhelming 
evidence,  as  well  as  the  very  interesting  fact  that  the 
efficiency  of  the  lamp  is  maintained  practically  constant 
throughout  its  life." 


Storage  batteries  are  quite  a  feature 
storage  Battenes.        r     .        t-.       a  • 

of    the    Fan-American  Exposition. 

Edison's  storage  battery,  which  is  on  exhibition,  has 
naturally  been  examined  with  much  curiosity.  The 
one  exhibited  is  of  horse  power,  100  ampere-hours, 
and  weighs  pounds.  The  cell  is  of  steel,  nickel 
plated.  The  negative  plate  is  of  nickel  and  the  posi- 
tive of  iron.  The  fluid  is  not  an  element  of  the  battery, 
it  being  used  simply  as  a  conductor.  In  the  ordinary 
construction  of  the  batteries,  60  plates  will  constitute 
one  horse  power,  each  plate  weighing  one  pound.  It 
is  understood  that  Mr.  Edison  has  withdrawn  his  bat- 
tery from  competition  with  other  batteries,  probably 
lor  the  reason  that  he  is  not  yet  prepared  to  make  pub- 
lic what  are  as  yet  secrets  of  the  laboratory  in  con- 
nection with  the  battery.  The  Gould  Storage  Battery 
Company  are  exhibiting  what  is  said  to  be  the  largest 
storage  battery  cell  yet  constructed.  It  has  fifty  posi- 
tive and  fifty-one  negative  plates,  i^j-^  ^  31  inches. 
The  rating  of  the  cell  is  2,000  amperes  for  8  hours  dis- 
charge, and  it  is  shown  in  actual  operation,  A  switch- 
board with  sufficiently  heavy  conductors  and  a  small 
motor  driven  dynamo  of  2.6  volts  E.M.F".  are  provided 
for  charging. 


MONTREAL  LIGHTING  CONTRACT. 

The  lighting  of  the  streets  of  Montreal  has  recently  engaged 
the  altenlion  of  the  city  council.  The  present  contract  with  the 
Royal  Electric  Company  expires  on  the  iist  of  December,  u)03, 
and  is  at  the  rate  of  $1 20  per  arc  light  of  2,000  candle  power. 
Tenders  were  invited  in  June  last  for  the  future  contract.  The 
figures  submitted  were  as  follows  :  Royal  Electric  Company, 
$95  per  light  per  annum;  I-achine  Rapids  Hydraulic  &  Land 
Company,  $90  per  light  ;  Standard  I-iglit  &  Power  Company,  $99 
per  light,  all  for  a  five  or  ten  year  contract,  Imperial  Electric 
Light  Company,  $85  per  light  for  a  five  year  contract,  or  $80  for 
a  ten  year  contract  ;  Shawinigan  Water  &  Power  Company, 
$^9•9^'A  forafive  year  conli act,  or  $78,471^  fora  ten  year  contract ; 
St.  Lawrence  Power  Company,  $54.75  per  light  for  a  five  year 
contract.  At  a  meeting  of  the  council  in  July,  a  motion  to  award 
the  contract  to  the  lowest  tenderer  was  voted  down,  and  it  was 
decided  to  postpone  consideration  of  the  question  until  September. 
On  the  3ril  inst.  the  council,  by  vote  of  18  to  15,  decided  to  give 
the  contract  to  the  Royal  Electric  Company  at  $60  per  lamp  per 
annum  for  a  term  of  five  years. 
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EXHIBITS  AT  THE  TORONTO  INDUSTRIAL 
EXHIBI !  ION. 

Reference  is  made  below  to  the  exhibits  of  our  ad- 
vertisers at  the  recent  Toronto  Industrial  Exhibition  : 

The  old  St  firm  in  the  belting  line  in  Canada  is  the 
J.  C.  McLaren  Belting;  Co.,  who  have  been  established 
for  45  years,  with  offices  in  Toronto,  Montreal  and  Van- 
couver. This  firm  had  an  extensive  exhibit  of  genuine 
English  oak  belting  in  the  Machinery  H.dl,  Mr.  J.  E. 
Stephenson,  Ontario  representative,  being  in  charge. 

F.  E.  Dixon  &  Company,  Toronto,  exhibited  oak 
tanned  leather  belting.  This  firm  are  also  agents  for 
S.  E.  Norris  &  Company,  of  London,  England,  and 
showed  samples  of  Warren's  pulley  cover,  which  is  ap- 
plied with  a  brush,  and  which  it  is  claimed  will  stop  all 
slipping  of  belts. 

D.  K.  McLaren,  of  Montreal  and  Toronto,  showed  a 
good  display  of  genuine  oak  belting,  as  well  as  the 
Lancashire  hair  belt.  Mr.  E.  Richardson,  Toronto, 
was  in  charge  of  the  exhibit. 

The  Dodge  Manufacturing  Company,  Toronto,  had 
a  fine  exhibit  of  wood-split  pulleys.  Dodge  system  of 
rope-driving,  friction  clutch  pulleys  and  couplings. 
They  al.so  showed  an  automatic  car  shovel  and  automa- 
tic safety  car  puller  used  for  pulhng  cars,  with  a  capa- 
city of  from  five  to  eight  cars,  a  mule  stand  used  for 
belt-driving  around  corners  and  angles,  and  a  jack 
shaft  and  quill  fitted  with  Dodge  split  friction  clutch. 

The  Waterous  Company,  of  Brantford,  Out.,  exhi- 
bited two  high-speed  McEwen  engines,  one  50  h.  p. 
and  the  other  150  h.p.  Thisengin-^  is  especially  adapted 
for  driving  electric  light  dynamos. 

The  Canada  Brass  &  Electrical  Company,  Limited, 
of  Toronto,  sliow  ed  dynamos,  generators  and  lamps, 
also  an  improved  motor. 

The  Hardill  Compound  EngineCompany,  of  Mitchell, 
Ont.,  had  on  view  a  50  horse-power  Hardill  engine. 
This  engine  is  a  model  of  economy,  strength,  and  sim- 
plicity. It  is  claimed  to  be  constructed  along  different 
lines  than  any  other  compound  engine,  and  is  fully 
protected  by  letters  of  patent.  Instead  of  two  valves, 
each  operating  attached  to  two  separate  cylinders,  this 
has  two  steam  chests,  both  of  which  are  connected 
with  the  two  cylinders,  and  situated  midway  between 
the  high  and  low  pressure,  the  valves  being  operated 
by  two  separate  eccentric  rods. 

The  Northey  Company,  Limited,  Toronto,  had  a 
large  exhibit,  and  showed  a  line  of  steam  pumps  for 
boiler  feeding  and  water  works  and  other  purposes,  also 
gas  and  gasoline  engines  in  full  operation. 

The  Gould,  Shapley  &  Muir  Company,  Limited,  of 
Brantford,  had  a  large  and  varied  display  of  gas  and 
gasoline  engines,  a  feature  of  this  exhibit  being  the 
unique  arrangement  according  to  the  size  of  the  en- 
gines. 

The  Jones  &  Moore  Electric  Company,  of  Toronto, 
had  a  fine  display  of  electrical  machinery,  illuminated 
with  a  variety  of  colored  lights. 

The  Goklie  &  McCulloch  Company,  Limited,  Gait, 
Ont.,  showed  a  100  h.p.  Wheelock  engine  in  operation 
running  the  norlh  line  of  shafting,  80  h.p.  Ideal  engine 
also  operating  the  south  line  of  shafting  and  .several  of 
the  electrical  exhibits  ;tasi  feed  flooring  machine;  4-sided 
12  inch  moulder;  26  inch  smoo'hing  planer;  Nos.  i 
and  2  shapcrs  ;  12"  and  16'  Buzz  planer;  2  spindle  bor- 
ing machines  ;  lot  of  wood  rim  split  pulleys  ;  new  self 


feed  rip  saw  table  ;  6"  sash  sticker  ;  10  h.p.  gasoline 
engine;  4  h.p.  gas  engine;  t,  h.p.  gasoline  engine; 
Emery  chopping  mill,  etc. 

The  United  Electric  Company,  of  134  King  west, 
Toronto,  made  an  attractive  exhibit  of  machines  and 
apparatus  of  their  own  manufacture.  The  dynamos 
exhibited  ware  arranged  and  operated  as  under  the 
usual  working  conditions  ;  in  feet,  the  whole  exhibit 
was  a  practical  working  plant.  There  were  shown  the 
largest  direct  current  Multipolar  generator  ever  exhi- 
bited at  the  Industrial  Exhibition.  This  machine,  of  a 
capacity  of  200  horse-power,  operated  long  burning 
arc  lamps,  incandescent  lamps,  and  motors,  all  of  250 
volts.  Connected  to  the  circuit  were  lamps  intended 
for  street  and  commercial  lighting,  of  plain  and  orna- 
mental finish,  and  guaranteed  to  burn  200  hours  with 
one  carboning.  Other  machines  shown  were  inductors, 
alternators,  and  induction  motors,  transformers,  multi- 
polar and  bipolar  dynamos  and  motc">rs,  swilch-boards, 
and  several  arc  dx  namos. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 
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CANADIAN  WATER  POWERS. 
There  is  another  big  power  scheme  wliich  will  soon 
be  brought  before  the  Provincial  Government  at  Tor- 
onto, Ontario.  It  aims  to  develop  the  water  power 
northwest  of  the  town  of  Port  .Arthur,  Ont.  The 
capitalists  behind  the  scheme  figure  out  that  on  the 
completion  of  the  Canadian  Northern  Railway,  Port 
Arthur  will  become  a  great  flour  milling  centre.  They 
have  in  consequence  set  to  work  buying  land  for  a 
canal  22  miles  long  to  connect  with  and  divert  the 
Kiministiquia  River.  There  is  said  to  be  an  easy  route 
between  the  high  levels  to  a  point  3*2  miles  north  of 
Port  Arthur,  where  the  syndicate  proposes  constructing 
a  reservoir  with  an  area  of  1500  acres.  When  the 
route  has  been  secured,  it  is  not  expected  that  much 
influence  will  be  required  to  ensure  the  water  power 
of  the  river  in  West  .\lgoma  being  quietly  conceded  by 
the  Ontario  Government  to  a  company. 
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DYNAMO  ILLS  AND  REMEDIES.* 

A  dynamo  or  motor,  carefully  installed  and  properly 
ruimiiiy,  is  truly  a  thing  of  beauty  to  those  vvho  have 
the  care  of  it,  and  a  source  of  satisfaction  to  its  owner. 
Trouble,  however,  in  one  form  or  another  is  sure  to 
come  sooner  or  later,  depending  on  the  grade  ot  the 
machine  and  the  skill  and  care  m  handling. 

It  is  therefore  likely  that  a  few  hints  as  to  the  cause 
and  remedy  of  such  troubles  will  be  acceptable  to  those 
who  have  the  care  of  this  class  of  machinery. 

Obviously,  the  promptness  with  which  such  troubles 
are  located  and  removed  will  have  much  to  do  with  the 
success  of  the  plant.  Often,  indeed,  considerable  ex- 
pense is  incurred  in  removing  a  fault,  which  with  a 
little  intelligence  could  have  been  remedied  at  trifling 
cost. 

For  instance,  so  slight  a  thing  as  a  loose  connection 
will  often  cause  the  shutting  down  of  a  whole  factory 
with  scores  of  hands.  Other  troubles  equally  as  simple 
but  not  so  easily  located  will  cause  annoyance  and  de- 
lay. In  such  cases,  some  knowledge  on  the  part  of 
the  man  in  charge  in  locating  troubles  would  have  en- 
abled him  to  overcome  the  difficulty  and  save  delays 
and  consequent  loss. 

Fortunate  it  is  that  the  machines  in  question  are 
mechanically  so  simple  in  their  construction.  With  the 
exception  of  cummutator  and  brushes  there  are  but  two 
wearing  parts,  the  two  bearings  which  support  the 
shaft  of  the  armature,  quite  in  contrast  in  its  simplicity 
to  the  steam- engine  with  the  multiplicity  of  wearing 
parts,  oil  cups  and  valves. 

From  the  fact  that  the  dynamo  or  motor  has  so  few 
parts,  we  are  able  to  classify  their  troubles  through 
their  effects  under  five  heads,  which  are  : 

1.  Sparking  at  cummutator. 

2.  Heating  of  the  various  parts. 

3.  Noise  and  speed. 

4.  Motor  stops  or  fails  to  start. 

5.  Dynamo  fails  to  generate. 

Any  and  all  of  these  effects  are  quite  obvious,  even  to 
the  casual  observer  ;  still  a  most  careful  and  thorough 
examination  should  be  made  of  the  entire  machine  in 
order  to  be  sure  of  facts  and  avoid  jumping  at  conclu- 
sions. 

In  the  consideration  of  troubles  as  classified  above 
the  following  order  will  be  observed  :  First,  the  cause  ; 
second,  the  syniplon  in  detail  ;  third,  the  remedy  and 
how  effected. 

As  is  very  often  the  case,  a  s\-mptom  may  be  develop- 
ed in  a  machine  from  several  causes.  We  shall, 
however,  endeavor  to  make  the  distinction  as  clear  as 
is  possible  without  the  help  of  the  actual  machine  for 
illustration. 

Sparking  at  the  commutator  is  caused,  lirsl,  by  the 
armatiue  carrying  too  much  current,  due  usually  to  an 
overload  ;  in  the  case  of  the  dynamo,  loo  many  lamps 
in  circuit  ;  or  in  the  case  with  the  motor,  excessive  fric- 
tional  load,  from  hot  bearings,  armature  striking  the 
pole  pieces,  belt  too  tight,  or  in  general,  too  much 
mechanical  work  to  be  done.  ICxccssivc  voltage  on 
constant  potential  circuits  will  also  overload  the 
system. 

The  symptoms  are  continuous  sparking  at  the  com- 
mutator during  the  lime  of  maximum  load  and  tendency 
to  slipping  of  the  belt. 
*l''roiii  the  National  Kiigiiietr. 


After  a  continuous  rim,  the  armature  becoines  very 
much  overheated  and  will  burn  out  if  the  load  is^not 
lightened. 

In  this,  however,  there  is  an  exception,  constant  cur- 
rent arc  motors.  As  the  heating  effect  depends  on  the 
square  of  the  current  multiplied  by  the  resistance  (C  2 
R),  both  of  which  factors  are  constant  in  this  instance, 
it  is  quite  possible  to  overload  machines  of  this  type 
till  the  armature  stops  without  risk  of  burning  it  out. 

Excessive  friction  load  is  readily  detected  by  turning 
'^he  armature  around  by  hand. 

Hot  bearings  will  be  treated  more  in  detail  under  the 
head  of  heating  of  the  various  parts. 

An  excess  of  current  is,  of  course,  at  once  evident  at 
the  ammeter,  and  this  may  be  taken  as  a  conclusi\  e 
test  for  all  such  overloads. 

The  remedy,  for  troubles  of  this  nature,  is  obviously 
to  reduce  the  load  and  eliminate  partial  short  circuits 
in  the  line  and  leads  as  far  as  possible. 

Constant  potential  motors,  especially  those  above 
five  horse-power,  are  frequentls'  subjected  to  overloads 
and  strain  at  starting. 

If  the  starting-box  has  too  little  resistance  or  is  turn- 
ed on  too  rapidly,  it  will  cause  the  armature  to  start 
with  a  jerk  and  spark  badly  at  first.  A  properly  de- 
signed starting  box  will  remedy  the  evil  in  the  first  in- 
stance, and  in  the  latter  case,  the  exercise  of  proper 
care  in  starting.  The  handle  of  the  starter  should  be 
allowed  to  remain  an  instant  on  the  first  and  second 
contact  points  till  the  armature  has  attained  some 
speed. 

Again,  brushes  are  sometimes  not  set  at  neutral 
points.  The  symptom  of  this  trouble  will  be  a  spark- 
ing and  cutting  at  the  commutator,  the  intensity  of 
which  will  vary  with  the  shifting  of  the  brushes. 

The  remedy  can  best  be  explained  by  referring  to 
Fig.  I,  which  shows  the  proper  position  of  the  brushes. 
The  points  where  the  brushes  are  resting  on  the  com- 
mutator where  the  greatest  e.m.f.  and  the  least  spark- 
ing are  obtained,  are  called  the  neutral  p».iints,  as  rep- 
resented in  the  cut  by  the  points  "A  "  and  "  B." 

The  line  joining  these  two  points  has  been  termed 
the  diameter  of  cmnmulalion.  It  will  be  luitcd  that 
this  line  is  not  alright  angles  to  the  line  joining  the 
centers  of  the  pole  pieces,  but  is  shifted  through  a  small 
angle,    depending   on   the   direction   of    rotation  and 
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whether  the  machine  is  acting  as  a  d}iiamo  or  motor. 

With  the  dynamo,  the  brushes  will  be  gi\en  a 
forward  lead,  that  is,  they  will  be  shifted  from  ihe  hori- 
zontal in  the  direction  of  rotation. 

With  the  motor,  the  shifting  of  the  Inrushes  will  be 
against  the  direction  of  rotation  and  will  be  given  what 
is  lermetl  a  backward  lead. 

In  most  d\  namos  and  motors  the  exact  position  of 
the  neutral  points  cannot  be  fixed,  but  will  vary  accord- 
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ing  to  the  load  of  the  machine.  For  instance,  in  case 
of  a  dynamo  with  a  given  number  of  Hghts  burning, 
the  brushes  may  be  properly  set  at  the  neutral  points 
and  run  without  sparking.  Now  let  the  number  of 
lights  burning  be  increased  or  diminished  to  any  con- 
siderable extent  and  sparking,  more  or  less  destructive, 
will  commence  and  continue  till  the  brushes  have  been 
shifted  to  the  new  neutral  points  by  means  of  the  rock- 
er arm.     These  points  are  determined  only  by  trial. 

This  shifting  of  brushes,  or  giving  them  a  lead  as  it 
is  called,  is  necessitated  by  armature  reaction  or  the 
magnetizing  effect  of  the  current  in  the  armature,  tend- 
ing to  create  a  powerful  magnetism  which  distorts  the 
field. 

Right  here  we  will  state  that  there  are  some  dyna- 
mos and  many  motors  in  which  it  is  not  necessary  to 
shift  the  brushes,  no  matter  how  much  the  load  changes. 
In  these  the  field  has  been  made  strong  enough  to  over- 
power the  armature  reaction.  Again  in  another  class 
of  dynamo,  the  moving  of  the  points  of  contact  is  taken 
advantage  of  as  a  method  of  increasing  or  decreasing 
the  E.M.F.  This  is  the  case  of  constant  current  arc 
machines. 

It  is  not  only  necessary  to  shift  the  brushes  to  the 
neutral  points  by  means  of  the  rocker  arm,  but  care 
should  be  taken  to  see  that  the  brushes  are  diagonally 
opposite  each  other.  This  can  be  accomplished  by 
counting  the  number  of  segments  of  the  cummutator, 
measuring  with  a  piece  of  thread  or  other  device,  mark- 
ing the  opposite  segments,  and  setting  the  brushes  to 
this  mark. 

The  setting  of  brushes  is  perhaps  the  most  important 


Fig.  2. 

Ci  tcuits  of  Cross  Connected  Armature.    I''onr  Poles  ;  Two  Hnislies. 

duty  of  the  dynamo  tender,  for  a  brush,  a  fraction  of  a 
segment  out  of  position,  will  often  cause  serious  spark- 
ing. 

Exceptions  to  the  rule  for  setting  brushes  diametri- 
cally opposite  will  appear  in  the  case  of  multipolar 
motors  with  cross  connected  armatures. 

These  machines  may  be  supplied  with  two  sets  of 
brushes  or  as  many  sets  as  there  are  poles.  For  in- 
stance, four  pole  machines  with  two  sets  of  brushes  re- 
quire them  to  be  set  at  90  degrees  apart  ;  6  pole  at  60 
degress,  or  180  degrees,  and  so  on. 

Fig.  2  shows  the  armature  connection  and  the  posi- 
tion of  the  brushes  in  a  four  pole  machine  with  cross 
connected  armature.  The  arrows  mark  the  direction 
of  the  current  in  the  armature  connection.  It  is  appa- 
rent, therefore,  that  no  one  should  attempt  to  sol  the 
brushes  on  such  a  machine  without  first  determining 
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from  a  blue  print  or  other  source  their  correct  position, 
and  then  keeping  them  there. 

Should  the  brushes  be  set  very  far  out,  they  will 
probably  cause  the  safety  fuse  to  blow  and  in  the  case 
of  a  dynamo  it  will  fail  to  generate. 

The  commutator  may  have  high  bars  or  low  bars 
due  to  loose  shell  or  an  unusually  hard  specimen  of 
copper. 

A  poor  connection  between  the  leads  and  the  tongue 
of  the  commutator  segment,   will  also  develop  a  flat. 
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Fic.  3. 

Cominiitator  in  Good  Condition. 

hard  mica  between  the  segments  which  does  not  wear 
down  as  fast  as  the  copper  ;  all  of  these  produce  a 
rough  commutator. 

The  symptoii  in  this  case  will  be  a  chattering  ot  the 
brushes,  accompanied  by  sparkling,  which  is 
sometimes  apparent  by  the  sound.  By  touching  the 
commutator  with  the  top  of  the  finger  the  least  rough- 
ness is  at  once  apparent.  Turn  the  armature  slowly 
by  hand  when  any  eccentricity  will  he  indicated  by  a 
rise  and  fall  of  the  brushes. 

The  commutator  as  it  should  be  is  represented  in 
Fig.  3,  with  brushes  properly  set  and  the  surface  of  the 
commutator  smooth  and  glossy. 

Accompanying  is  a  sketch  of  the  same  commutator 
in  bad  condition.  The  commutator  being  scarred  and 
rigid  and  the  brushes  badly  set. 

In  cases  where  the  commutator  exhibits  eccentricity 
or  is  deeply  cut,  the  armature  should  be  taken  out. 


Fu;.  4 

Conimntator  in  Bad  Condition 


accurately  centered  in  a  lathe  and  the  commutator  turn- 
ed off,  taking  oflf  as  light  a  chip  as  possible. 

In  large  armatures  it  is  often  more  convenient  to  rig 
up  a  special  slide  rest  and  turn  ofT  the  commutator 
while  the  armature  is  turned  at  slow  speed  in  its  own 
hearings. 

.A  loose  bearing  will  also  cause  chattering  ot  the 
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brushes  with  the  attendant  sparking  and  cutting  of  the 
commutator.  It  the  bearings  are  loose  and  worn  they 
should  be  re-babbited  or  new  ones  put  in.  A  slide  rest 
which  clamps  on  to  the  pillow  block  in  place  of  the 
rocker  arm  is  shown  in  Fig.  6. 

A  slightly  rough  commutator  can  he  dressed  down 
with  a  fine  file  and  given  a  final  application  of  fine 
sand  paper,  the  armature  being  turned  at  medium 
speed. 

If  the  machine  in  question  is  a  dynamo  it  is  advisable 
to  raise  the  brushes,  start  the  engine  at  medium  speed 
and  apply  the  file  or  sand  paper,  or  both,  as  the  case 
may  be,  thus  avoiding  clogging  the  brushes  with  dirt 
and  copper  dust. 

With  a  motor  it  is  different,  as  we  must  rely  on  the 
current  to  turn  the  armature.  It  is  therefore  an 
exceedingly  dangerous  practice  to  use  a  file,  although 
sand  paper  may  be  applied  without  danger.  It  is  a 
good  plan  to  put  a  little  oil  on  the  sand  paper,  for  in 
this  way  the  particles  of  copper  are  gathered  and  pre- 
vented from  flying  into  the  armature,  thus  increasing 
the  danger  of  short  circuits  or  burnouts. 

It  may  be  stated  as  an  axiom  that  copper-dust  and 
metal  filings  in  general  should  not  be  allowed  to  collect 
about  a  dynamo  or  motor.  For  this  reason  emery 
cloth  should  never  be  used  on  the  commutator,  as  the 
particles  of  emery  are  so  sharp  they  become  lodged  in 
the  copper  of  the  segments,  thus  converting  the  com- 
mutator into  a  veritable  grinding  tool.  Again  the  par- 
ticles get  into  the  mica  and  cause  short  circuits. 

Brush-holder  screws  sometimes  become  loose  and 
the  brushes  get  tipped  up  so  that  they  touch  only  at 
one  point.  Very  often  vaseline  or  oil  has  been  applied 
too  freely  and  the  commutator  has  become  dirty.  The 
springs  which  give  tension  to  the  brushes  may  have 
lost  their  temper  from  carrying  the  current,  though  this 
is  an  indication  of  a  faulty  design  ofbrush  holder.  The 
bearing  part  may  have  been  clogged  for  some  reason 
so  that  the  holder  does  not  work  freely — though  the 
spring  may  still  be  good.     Hard  carbons  that  will  not 
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adjust  themselves  in  wearing  to  the  commutator,  and 
which  sometimes  offer  exceedingly  high  resistance,  also 
induces  sparking  at  the  commutalor. 

Copper  brushes  can  best  be  filed  for  adjustment  to  the 
commutator  in  a  jig  made  for  the  purpose. 

The  simplest  way  to  adjust  carbon  brushes  is  to  first 
wrap  a  piece  of  sand  paper  around  the  commutator, 
having  the  rough  side  of  the  paper  turned  out  ;  then 
set  the  carbon  brushes  down  tightly  against  this  sur- 
face, revolving  the  aniaturc  by  hand  while  the  brushes 
will  be  rapidly   and  accurately  shaped  to  the  surface. 

The  best  way  to  keep  a  commutator  clean  is  to  wipe 
it  at  intervals  with  a  piece  of  cotton  clolh  or  felt  slighl- 
ly  moistened  in  vaseline. 

A  motor  with  siiort  circuited  coils  or  had  grounds 
will  draw  excessive  current,  even  though  running  free 
of  load.    A  dynamo  will  require  considerable  power 


though  there  is  no  evidance  of  power  in  external  cir- 
cuit ;  in  either  case  violent  sparking  will  result. 

The  sympton  most  apparent  will  be  a  heating  of  the 
coil  or  coils  affected,  and  the  attendant  will  become 
warned  of  the  danger  by  the  odor  of  the  burnt  cotton 
insulation. 

A  short  circuited  armature  coil  often  results  from  al- 
lowing copper  dust  to  collect  back  of  the  commutator 
or  when  excessive  sparking  of  the  brushes  has  formed 
little  bridges  of  metal  across  adjacent  commutator  seg- 
ments. 

Short  circuits  in  parts  of  the  coils  of  an  armature 
frequently  occur  from  injuries  to  the  insulation,  from 
external  mechanical  sources,  for  instance,  the  dropping 
of  little  particles  of  material  in  the  spaces  between  the 
armature  and  the  pole  places  while  the  armature  is  in 


Fig.  6. 

A  Tool  Clamping  on  Pillow-Block  Used  to  Turn  off  Commutators. 

motion.  A  screw,  for  instance,  or  even  little  balls  of 
waste,  and  more  frequently  oil  and  dirt,  cake  on  the 
faces  of  the  pole  pieces,  scraping  the  insulation  off  the 
wires. 

A  piece  of  iron,  a  screw-driver  or  key,  for  instance, 
held  between  the  field  inagnet,  near  the  revolving 
armature,  will  vibrate  very  preceptibly  as  a  short  cir- 
cuit coil  passes. 

In  the  case  of  a  motor,  an  armature  affected  with  a 
short  circuited  coil  will  revolve  slower  than  usual  and 
unsteadily,  while  in  aggravated  cases  it  will  draw  up 
with  a  jerk  before  the  pole  piece. 

Ills  such  as  those  described  as  short  circuits  due  to 
deposits  of  copper  dust  back  of  the  commutator  or  the 
bridging  over  the  segments  from  sparking  may  be  lo- 
cated by  careful  inspection  and  removed  by  scraping 
clean  the  mica  insulation  between  the  segments. 

Short  circuits,  due  to  mechanical  injury  to  the  insu- 
lation of  the  wire  of  the  armature,  require  care- 
ful handling,  as  these  injuries  generally  extencl  before 
the  first  layer  of  wire. 

In  most  cases  it  is  possible  to  carefully  lift  the  wires, 
one  at  a  time,  high  enough  to  wrap  it  with  silk  tape. 

Wires  thus  raised  and  insulated  must  be  carefully 
pounded  back  into  place  with  a  wood  block  or  mallet, 
the  afTected  part  being  then  treated  with  a  coating  of 
shellac. 

A  short  circuit  which  is  in  the  coil  itself  and  below 
the  surface  cannot  be  treated  thus  and  the  only  real 
remedy  is  to  rewind  the  coil. 

Two  or  more  grounds  in  an  armature,  occurring  us- 
ually from  insufficient  insulation  on  the  core,  are  equi- 
valent to  a  short  circuit  and  must  be  treated  in  the 
same  way,  viz.,  by  re-insulating  and  re-winding  the 
armatLU'e. 

The  commutator  will  flash  violently  when  the  broken 
coil  passes  under  the  brush,  and  it  will  be  found  that 
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the  mica,  surroundiiis,^  the  se£i^ments  attached  to  the 
broken  coil,  will  be  blackened  and  burnt  and  g^radually 
pecked  away. 

This  break  will  often  be  found  in  the  leads  where  the 
armature  wires  connect  with  the  commutator,  as  in 
some  types  of  machines  they  are  subject  to  heavy  drag. 
Usually  they  can  be  easily  repaired  hy  splicing. 

An  overload  may  cause  the  soldered  connection  of  the 
leads  to  the  <:ommutator  to  melt  and  thus  develop  a 
break.  The  only  avialable  remedy  is  to  solder  in  the 
leads  again  and  guard  against  overload  in  the  future. 

Care  must  be  exercised  in  the  the  soldering  process 
lest  drops  of  molten  solder  drop  in  behind  the  commu- 
tator and  short  circuit  some  of  the  segments. 

When  the  trouble  cannot  be  so  easily  located  and  is 
evidently  in  the  interior  of  the  coil,  the  coil  thus  affect- 
ed will  hBve  to  be  rewound. 

The  trouble,  however,  may  be  temporarily  remedied 
by  cutting  out  the  coil,  either  by  bridging  over  the  dis- 
connected segment  with  a  drop  of  solder  or  by  stagger- 
ing the  brushes,  as  it  is  called,  that  is,  setting  one  of  a 
pair  a  little  ahead  and  the  other  a  little  back  of  the  nor- 
mal position,  which  is  equivalent  to  bridging  o\er  the 
break. 

In  adopting  teis  method,  care  must  be  taken  not  to 
short  circuit  a  sound  coil,  as  this  will  cause  sparking 
and  a  dangerous  heating  of  the  affected  coil. 

These  devices  are  at  best  only  "make  shifts"  and 
sholud  only  be  adopted  to  prevent  a  very  undesirable 
stoppage. 

Field  troubles  cause  sparking  at  the  brushes  and  are 
of  two  kinds,  open  circuits  and  short  circuits. 

A  dynamo  thus  afflicted  does  not  generate  at  all  or 
does  not  come  up  to  its  full  electromotive  force.  The 
pole  pieces  are  not  strongly  magnetic. 

A  constant  potential  motor  has  a  tendenc)-  to  race 
unless  the  field  is  very  weak  or  is  lacking  altogether, 
in  which  case  it  may  be  either  run  slow  or  stop  and 
blow  the  fuse. 

The  cause  for  such  trouble  is  usually  a  broken  cir- 
cuit or  a  partial  short  circuit  in  one  or  both  of  the 
fields. 

In  order  to  test  for  an  open  circuit  in  the  field  of  a 
motor,  block  the  brushes  up  from  the  commutator  with 
pieces  of  wood  or  paper,  then  iuvn  on  the  ciu'rent,  re- 
move the  field  wire  from  its  binding  post  and  absence 
of  spark  at  the  breaking  of  the  circuit  will  indicate  a 
complete  break  somewhere  in  the  circuit. 

In  cases  of  field  trouble  in  isolated  dynamos  where 
current  is  not  obtainable,  it  will  be  necessary  to  remove 
terminals  of  the  field  circuit  from  their  binding  post 
and  ring  through  it  with  a  magneto  or  bell  and  battery. 

Short  circuits  in  field  coils  may  be  determined  by 
measuring,  with  the  proper  instruments,  usually  a 
portable  bridge  and  galvanometer,  the  resistance  in 
each  magnet  coil.  Any  appreciable  difference  in  the 
resistance  of  the  magnets  will  indicate  that  the  one  of 
least  resistance  has  been  short  clrcuted. 

A  machine  thus  afTected  will  spark  more  at  one 
brush  than  at  the  other  when  rimning,  and  it  will 
further  be  noticed  that  the  short  circuited  magnet  will 
heat  less  than  the  sound  one,  which  in  turn  will  be 
above  the  normal. 

The  remedy  for  such  troubles  is  to  remove  the  faulty 
magnet  and  unwind  the  wire  on  it  till  the  break  or 
ground  is  found,  when  the  fault  may  be  repaired  and 


the  wire  wound  back  again. 

It  may  be  stated  here  that  a  frequent  cause  of  short 
circuits  in  field  magnets  and  armature  is  due  to  the 
soaking  they  receive  from  oil  thrown  out  by  faulty 
bearings. 

Oil,  soaking  into  a  field,  seems  to  have  the  effect  of 
rotting  the  insulation  on  the  wire  and  a  short  circuit 
or  ground  is  the  result. 

A  carbon  brush  of  high  resistance  may  cause 
sparking  because  of  its  poor  contact  with  the 
commutator.  A  charring  or  burning  of  the  brush 
about  the  edges  will  be  noticed  and  the  brush  itself 
becomes  hot,  in  which  case  supply  a  softer  brush. 

Again,  vibration  in  the  machine  due  to  insufficient 
foundation  is  frequently  a  cause  of  sparking.  It  will 
be  found  to  decrease  when  the  machine  is  braced. 
Often  nothing  more  is  needed  than  a  slight  increase  in 
the  tension  of  the  brushes.  Tne  better  way,  however, 
is  to  secure  the  machine  firmly  to  a  good  substantial 
foundation  of  masonry. 

A  chattering  of  the  brushes  is  sometimes  due  to  a 
dirty  and  sticky  condition  of  the  commutator.  This  is 
apt  to  be  the  case  with  radial  carbon  brushes.  To 
remedy  this  wipe  the  commutator  clean  and  then 
lubricate  it  with  oil  or  vaseline  rubbed  oji  with  a  piece 
of  cotton  cloth  or  felt. 

A  trouble  to  which  the  same  armatures  are 
liable,  and  w  hich  is  sometimes  very  difficult  to  locate, 
is  what  is  termed  a  fl)  ing  break. 

This  will  develop  after  the  armature  is  in  motion, 
causing  violent  sparking  with  every  indication  of  an 
open  circuit,  but  will  not  be  apparent  to  tests  made 
when  the  armature  is  stationary.  It  can  usually  be 
found  by  careful  inspection  of  the  back  and  can  be  re- 
paired with  thoroughly  good  soldered  joints. 


SPARKS. 

Mr.  Ormoiiil  Hiirnian,  CE.,  chief  of  the  Elecli-ical  Ins|H?ction 
Department  ol"  the  Dominion  Government,  has  estabh>hed  an  in- 
spection office  at  Charlotlelown.  I'.K.I.,  in  charge  of  Mr.  J.  H. 
Bell. 

The  .irliilration  proceeding's  to  fix  the \ahiation  of  the  plant  of  the 
Kinj^slon  Lii;ht,  Heat  &  Power  Coni|>any,  at  Kinjjston.  Ont.,  are 
likely  to  lie  completed  very  shortly.  It  has  biH-n  brought  out 
that  the  plant  _has  cost  the  companv  $131,^^0.80.  The  eomivtny 
pays  a  yearly  rental  of  $1  2,^52.37,  and  in  1900  the  receipts  were 
$58,820.98,  with  an  expenditure  ol  $51,063.48,  leaving-  a  balance 
of  S7.757-50- 

A  new  company  has  Ijeen  formed  iti  Montreal,  known  as  the 
Dominion  General  linnineerinj;-  Company,  Limitetf,  to  manufac- 
ture the  Tree  rotary  eng-ine.  the  invention  of  Mi  .  E.  H.  Tree  and 
Dr.  Taylor,  of  Princeton.  This  engine  was  for  a  shofl  time 
manufactured  at  Woodstock,  Ont.  The  comjianv  will  have  a 
capital  of  $500,000,  and  includes  Messrs.  J.  W.  Greenshields,  K. 
C,  and  W.  H.  Lawrie. 

The  Snoqualmie  Falls  Power  Comjviny,  of  Seattle  and  Tacv>- 
ma,  has  placed  an  order  with  the  Pittsburg  Reduction  Company 
01  250,000  lbs.  of  aliuninum  wire  cable,  which  will  more  than 
doulile  the  capacity  of  their  transmission  system.  Co-inv-ideiit 
with  this  the  enlargement  of  the  generating  station  at  the  head 
works  is  under  waj',  and  an  additional  pen  .stv>ck  will  be  installed, 
having  50  per  cent,  more  capacity  than  the  fii-st  one.  This  |X'n- 
stock  will  feed  three  waterwheel  sets,  each  one  of  which  will 
drive  a  direct  ctitinected  5,000  hp.  g-enerator.  The  \inderground 
cavitv  will  be  extended  eastward  about  150  fl,  to  accomnuvlalo 
the  increase.  The  SnoqualmiepUnt  when  this  increase  is  made 
will  have  a  capacity  of  25, oo<')  horse  power,  and  will  theri.'foiv,  it 
would  seem,  be  the  largest  water  power  plant  in  the  I'nitod 
Slates  outside  of  Niagara.  .Ml  the  eleelrie  sti-eel  car>,  all  the 
iiumioipal  and  domestic  lighting,  tloiir  mills,  machine  shop  aitd  in- 
dustries where  eletric  motors  are  employed  in  Seattle  and  Tacv- 
m  I,  are  run  by  the  Snoqualmie  plant. 


SepI  ember,  1901 


THI:  CANADIAN  ELECTRICAL  INEW" 


177 


ELE.CTRIG  RflrlLWftY  DE.PflrF{TMENT. 


THE  LATE  JOHN  ROSS  KERR. 

Tlie  late  Jolin  Ross  Kerr,  whose  death  took  place 
in  Montreal  early  in  Autfust,  w'as  born  at  King'ston, 
N.Y.,  on  November  20th,  1872.  He  was  employed 
for  about  three  years  at  the  C.P.R.  shops,  Montreal, 
and  for  a  time  in  the  works  of  the  Dominion  Bridge 
Company.  Removing  to  Toronto,  he  was  eng^aged 
for  nearly  three  years  with  the  Toronto  Street  Railway 
Company,  in  the  shops  and  as  inspector  of  mentors.  In 
1893  he  entered  the  works  of  the  Canadian  General 
Electric  Company  at  Peterboro,  Ont.,  remaining-  there 
for  two    years,    when   he  was    chosen    from  among^ 


The  La  It;  John  Ross  Kerk. 


the  many  students  there  to  manage  the  Gait,  Preston 
&  Hespeler  Street  Railway,  which  position  he  held  tor 
four  years. 

Mr.  Kerr's  health  becoming  impaired,  he  decided  to 
go  to  Jamaica,  and  accepted  the  position  of  manager 
of  the  West  India  b-lecric  Company,  of  Kingston. 
His  management  of  this  road  was  eminently  suc- 
cessful. In  June  last  he  returned  to  Canada  on  a 
business  and  pleasure  trip,  but  was  taken  ill  while 
in  Montreal  and  died  on  August  4th.  He  was  buried 
in  the  family  lot  at  Kingston,    N.        on  August  6th. 

BRITISH  COLUMBIA  ELECTRIC  RAILWAY 
COMPANY. 

The  fifth  ordinary  general  meeting  was  held  at  Can- 
non Street  Hotel  last  month.  Mr.  J.  Horne-Payne, 
K.  C,  presiding  (in  the  absence  of  Mr.  R.  M.  Horne- 
Payne,  the  chairman,  in  British  Colimibia).  In  mo\- 
ing  the  adoption  of  the  report,  he  said  that  the  board 
congratulated  the  shareholders  on  the  great  prosperity 
of  the  company.  He  compared  the  condition  of  af- 
fairs to-day  with  their  position  2)4  years  ago,  show- 
ing the  great  advance  that  had  been  made.  The  gross 
earnings  for  the  past  year  were  102,435,  ^27,235 
more  than  in  1898,  an  increase  of  36.19  percent.  The 
net  earnings  showed  results  not  less  favorable.  In 
1898,  when  they  invited  shareholders  to  bring  in  new 
capital,  they  were  /.27,87o  ;  lor  the  year  that  had  just 
expired  the  net  earnings  were  ;^4 1,092,  or  an  increase 
of  ^^'13,212,  or  47.4  per  cent.  That  progress  had  in- 
volved an  inevitable  increase;  of  capital.    In  a  bu.s'iicss 


such  as  theirs,  wiih  a  prosperous  and  constantly  grow- 
ing lighting  and  IrafFic,  they  had  to  be  continually  find- 
ing new  capital.  The  cipital  ex|3enditure  was  shown 
in  detail  in  the  report,  and  included  ^{,'52,415  for  light- 
ing extensions.  The  larger  that  item  was  the  better 
they  were  pleased.  Every  success  in  lighting  meant 
an  increase  in  net  revenue.  There  was  an  outlay  ot 
about  17s.  per  lamp  upon  which  tluy  were  continually 
earning  a  return.  There  was  also  the  item  of  the  new 
povver  hou>e  tor  supplying  energy  to  meet  the  new  de- 
mands, aiKl  the  new  machinerv,  boilers,  and  rolling 
stock,  the  last  mentioned  to  cope  with  the  growing 
traffic.  The  board  had  to  be  very  careful  with  refer- 
ence to  the  gro.ving  demands  for  fresh  capital  expendi- 
ture however  inia voidable,  and  they  might  find  it  ad- 
visable in  future  to  recommend  ordinary  shareholders 
to  reserve  their  large  cash  eat  nings  to  meet  that  ex- 
penditure. 

The  report  was  adoptetl,  and  resolutions  declaring 
dividends,  re-eiecting  directors  and  auditors,  and 
thanking'  the  directors,  were  also  passed. 

A  ROYAL  TROLLEY  CAR. 

.\  magnificent  royal  car — probably  the  first  in  the 
world  built  for  rovait)" — is  now  under  construction  by 
the  Ottawa  Electric  Railway  Company.  The  company 
is  not  sparing  expense  to  make  it  one  of  the  best 
electric  cars  that  has  ever  run  on  any  track.  It  is  to 
be  finished  in  a  most  elaborate  manner,  and  on  the  front 
will  be  painted  the  name  of  the  car,  "  The  Duchess 
of  Cornwall,"  and  on  the  other  side  will  be  carved 
the  royal  coat  of  arms.  The  car  is  to  be  finished  in 
the  royal  colors,  and  on  the  inside,  besides  the  fancy 
brass  work  and  pla'e  mirrors,  will  be  a  number  of 
wicker  and  upholstered  chairs.  The  car  will  carry  the 
royal  party  to  Britannia,  where  the  Ottawa  lumbermen 
will  have  a  timber  crib,  which  w  ill  be  bo.irded  for  a 
trip  through  the  L^eschenes  rapids  and  down  the 
timber  slides  at  Chaudiere  Falls.  The  design  of  the 
car  has  been  approved  by  Lord  Minto  and  Sir  W'iltred 
Laurier. 


AMERICAN  STREET  RAILWAY  ASSOCIATION 

Tiiii  twentieth  annual  meeting  ot  the  /Xmerican 
.Street  Railway  Association  is  to  be  held  at  Madison 
Scjuare  Ciarden,  New  \'ork  city,  October  ()th  to  iith. 
A  large  luimber  of  very  interesting  papers  will  be  read 
and  discussed,  and  the  attendance  promises  to  be  the 
largest  in  the  histor)'  of  the  association. 


Tlu- Canadian  Pacific  Railway  lias,  for  somo  liiiu-  |>asl,  W-cn 
c  onsiclorinj;-  tlu-  pi  aoticability  of  iililiziiit;  tlu'  i;i  i'al  sliiros  of 
oiierjjy  conlaiiuHl  in  the  vast  w.ati'i'  power  ot  tlu-  RiH'kx  i\loiin- 
lains  by  ci>ii\ oi  l ini;'  this  piiwiM'  into  oloi  lric.il  oiU'ri;y  aiul  utiliz- 
ing it  to  haul  trains  u[)  the  sloo[)ost  tii  ailos.  At  I  ho  present  lime  a 
numboi'  of  assistant  oni^inos  have  to  bo  kopt  at  Ihoso  points  to 
help  the  trains  over.  It  is  probable  that  bolbro  lonif  somo  iK'liii- 
ito  plans  in  this  oonnoi'tion  will  ho  laid  boloro  the  diroi  tius. 

I  lio  \  an  Huron  l.uinboi-  t'liiup.un-  has  ln'oii  ori;;anizoil  at  Han- 
i;or,  Maine,  to  opor.Uo   saw  mills  at  Huion,  M.iino,  ,iiul  at 

lulniunstim  anil  .St.  .\nno,  N.H.  It  is  iho  intention  of  Iho  l  oni- 
pany  to  install  oloclrio  plants  at  Van  Huron  ;uid  lulmumlston  lor 
till"  lit^htinj,'- of  Ihoir  mills  and  Iho  streets  of  the  vlll.'ii^os.  i\Ir. 
John  M.  Slovens,  of  lulmiiiulston,  and  K.  .\.  Hammond,  of  \';ui 
Buroii,  arc  directors  of  the  eoinpany. 
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NEW  APPARATUS  FOR  THE  OTTAWA 
ELECTRIC  COMPANY. 

The  Ottawa  Electric  Company  has  recently  con- 
tracted with  the  Westin^house  Electric  &  Manufac- 
turing Company  for  a  new  equipment,  including  three 
700-kw  generators,  to  be  equipped  for  waterwheel  con- 
nection, and  two  700-kw  belted  generators.  In  addition 
there  will  be  supplied  three  250  h.  p.  induction  motors, 
one  300-kw  rotary,  with  two  165-kw  transformers, 
one  motor-generator  outfit  of  22^  kilowatts  capacity, 
one  371^-kw  slow-speed  multipolar  generator  and  a 
special  56)^-kw  multipolar  type  generator. 

Each  of  the  700-kw  turbine-driven  generators  is  a 
two-phase  machine,  and  is  to  be  of  the  two-bearing 
type,  with  a  coupling  on  the  shaft  for  direct  connection 
to  the  end  of  a  waterwheel  shaft,  revolving  at  a  speed 
of  180  r.  p.  m.  At  60  cycles  each  machine  will  have 
an  output  of  159  amperes  per  terminal  at  2200  volts 
under  a  non-inductive  load.  The  external  frame  will 
be  divided  in  a  vertical  plane  and  movable  from  the 
shaft  to  permit  easy  access  to  windings.  In  all,  there 
will  be  40  poles  upon  this  frame.  The  winding  of  the 
field  coils  is  to  be  of  strap  on  edge.  The  armature  of 
the  slotted  drum  type  will  be  built  up  of  laminated 
steel  of  the  highest  magnetic  quality.  Its  wir  e- 
wound  coils  will  be  continuous  and  retaiued  in  position 
by  fiber  wedges.  The  two-phase  current  will  be 
collected  by  special  brass  rings  of  the  open  ventilated 
type  employed  by  the  Westinghouse  Company.  The 
temperature  conditions  and  regulation  will  be  excellent. 

The  requirements  of  the  Ottawa  Electric  Company 
were  that  the  generator  should  under  a  non-inductive 
load  have  an  efficiency  of  not  less  than  83  per  cent, 
at  one-quarter  load  ;  90.5  per  cent,  at  one-half  load  ; 
93  per  cent,  at  three-quarters  load,  and  94^2  per  cent, 
at  full  load. 

The  machine  will  operate  for  24  hours  at  2200  volts, 
and  at  159  amperes  per  terminal,  at  from  90  per  cent, 
to  100  per  cent,  power  factor  with  a  rise  in  temperature 
not  to  exceed  40  degs.  C.  ;  at  25  per  cent  greater  cur- 
rent with  the  same  power  factor  for  24  hours  the  rise  in 
temperature  will  not  exceed  50  degree  C.  ;  at  50  per 
cent,  greater  current  the  rise  in  temperature  will  not 
exceed  60  dgs.  C. 

The  700-kw  belted  generators  are  of  the  three- 
bearing  type  with  rotating  armature.  Each  will 
generate  two-phase  currents  at  2200  volts,  159 
amperes  per  terminal  under  a  non-inductive  lood. 
The  journals  will  be  self-oiling  and  self-aligning, 
while  the  shaft  will  carry  a  pulley  58  inches  in 
diameter  and  72  inches  in  face.  The  frame  of  the 
horizontally  divided  type  will  contain  22  poles,  and  at 
a  speed  of  327  r.  p.  m.  the  frequency  of  the  machine 
will  be  60  cycles.  The  regulation  will  be  very  close. 
In  the  case  of  this  machine  the  Ottawa  Electric  Com- 
pany requires  that,  on  a  non-inductive  load,  the 
efficiency  should  be  less  than  84  per  cent,  at  one- 
quarter  load  ;  90^^  per  cent,  at  half  load  ;  93  per 
cent,  at  three-quarters  load,  and  at  full  load  c)4  per 
cent. 

The  field  coils  will  be  wound  with  strap  on  edge 
and  are  to  be  placed  on  pole  pieces  so  designed  as  to 
reduce  the  armature  reaction  and  the  self-induction  to 
a  minimum.  The  armature  coils  are  to  be  continuous, 
wound  from  strap  copper  and  retained  in  place  by 
wedges  of  hard  fiber. 


The  250-h.p.  induction  motors  are  to  be  two-phase, 
Type  "  C,"  Westinghouse  constant-speed  C  motors, 
with  self-oiling  and  self-aligning  bearings.  They  are 
intended  to  operate  directly  on  the  2200-volt  circuit  at 
a  speed  of  580  r.  p.  m.  under  full  load.  Each  is  a 
i2-pole  motor  weighing  approximately  11,000  lbs. 
The  parts  are  a  cylindrical  yoke  carrying  the  primary 
windings,  and  to  which  will  be  bolted  circular  end 
brackets  to  carry  the  bearings,  and  a  rotating  squirrel- 
cage  secondary.  The  motor  will  have  an  efficiency  of 
not  less  than  90  per  cent,  under  its  full  load  of  250 
horse-power,  and  a  power  factor  of  not  less  than  91.5 
per  cent.  The  temperature  conditions  are  a  normal 
load  for  24  hours,  with  a  rise  not  to  exceed  40  degs.  C.  ; 
a  25  per  cent,  overload  for  24  hours  with  a  rise  not  to 
exceed  50  degs.  C,  and  a  50  per  cent,  overload  for 
one  hour  with  a  temperature  rise  not  to  exceed  60  degs. 
C.  It  is  intended  to  place  a  125-light  Brush  arc 
machine  on  each  end  of  each  motor  and  to  make  direct 
connections  by  suitably  flanged  couplings. 

The  56)^-k.  w.  generator  is  of  the  special  multipolar 
type,  compound  wou  id  for  125  volts,  and  is  intended 
to  operate  at  475  r.  p.  m.  Its  shaft  is  to  be  extended 
that  the  coupling  may  be  placed  outside  of  its  pulley, 
and  each  machine  is  to  be  equipped  with  belt-tightener, 
base  plate,  flange  coupling  and  pulley.  Each  of  the 
37/^-k.  w.  direct-current  generators  is  to  be  of  the 
slow-speed  multipolar  type,  compound-wound  at  125 
volts.  The  motor-generator  outfit  is  to  consist  of  one 
2  2}^-k.  w.  direct-current  generator  compound-wound 
for  250  volts,  and  one  30-h.  p.  slow-speed  direct- 
current  motor  shimt-woinid  for  500  volts. 

CANADIAN  CABLES. 

The  Department  of  Publ-c  Works  at  Ottawa  has 
been  adv  ised  that  the  Government  steamer  "Tyrian."' 
now  at  Gaspe,  Que.,  has  completed  repairs  to  the  cable 
between  St.  Paul's  Island  and  Meat  Cove,  Cape  Breton, 
which  has  been  interrupted  for  some  time  past.  The 
"  Tyrian  "  has  now  left  Gaspe  for  the  purpose  of  laying 
the  cable  across  the  Strait  of  Belle  Isle,  which  is  to 
connect  the  Belle  Isle  station  with  the  Government 
telegraph  station  on  the  mainland  of  Labrador.  By 
the  end  of  August,  the  coast  signal  service  will  be  in 
permanent  operation  to  Belle  Isle,  which  is  a  most  im- 
portant point  on  the  summer  route  between  European 
ports  and  the  St.  Lawrence.  Steamships  will,  here- 
after, be  reported  by  telegraph  760  miles  below  the  port 
of  Quebec.  This  will  mean  that  a  20-knot  vessel,  tak- 
ing the  summer  course,  can  communicate  her  arrival  on 
this  side  of  the  Atlantic  in  less  than  four  days  out  from 
Liverpool,  England. 

RED  INDIAN  TELEPHONISTS. 

What  is  probably  the  only  tclcpliono  system 
operated  entirely  by  Indians  is  being  installed  in  the 
village  of  Kish-Pie-Axe  in  Northern  British  Columbia. 
The  system  is  to  be  connected  by  a  20-niile  telephone 
wire  from  the  telegraph  office  at  Hazelton,  half  way 
between  Ashcroft  and  Atlin. 


Tliat  the  Icndeiu-y  towards  amalg^aination  now-a-da>Ti  has  been 
cxlciidod  to  journalistic  circles  as  well  as  conini<>rcial,is  shown  by 
ihe  recent  piircli.ise  ot  The  Canadi.-»n  Home  Journal  by  Mr.  Hu^h 
C  McLean,  publisher  of  The  Ladies  Magazine,  Toro>nlo.  The 
loiirnal,  which  was  established  many  years  ago,  will  be  discon- 
tinued as  a  distinct  publication,  and  will  be  merg-ed  into  The 
Ladies'  Magazine,  which  h.-is  .already  won  a  place  for  itself  as 
the  popular  home  paper  for  Canadian  women. 
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ENGINEERING  MEC+if\NICS 

  H^ll"—  


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

TWELFTH  ANNUAL  CONVENTION. 

The  Canadian  Association  of  Stationary  Engineers  opened 
its  twelfth  annual  convention  in  the  City  Hall,  Brantford,  on 
Tuesday,  August  22nd,  and  it  was  one  of  the  most  successful  in 
the  history  of  the  Association. 

The  following  executive  officers  and  delegates  were  in 
attendance  :  G.  C.  Mooring,  Toronto,  president  ;  Charles 
Moseley,  Toronto,  vice-president  ;  A.  M.  Wickens,  Toronto, 
secretary  ;  William  Oelschlager,  Berlin,  treasurer  ;  George 
Dawson,  Hamilton,  conductor  ;  John  M.  Dixon,  Toronto, 
door-keeper.  R.  Pettigrew,  G.  W.  Dawson,  Joseph  Ironside, 
T.  Chubb.  Hamilton  ;  W.  J.  Webb,  J.  Huggett,  A.  E.  Edkins, 
E.  J.  Philip,  W.  Outhwaite,  N.  V.  Kuhlman,  J.  M.  Dixon, 
Toronto  ;  J.  R.  Uttley,  Waterloo  ;  J.  Heyd,  Berlin  ;  Yl. 
Turkington,  Brockville  ;  J.  Struthers,  Sarnia  ;  James  Ogle, 
Brantford. 

The  visitors  during  the  convention  included  William  Bourne, 
Thomas  Pilgrim,  A.  McKinnon,  Morgan  Harris,  Charles 
Waterous,  David  Waterous,  Lloyd  Harris,  Joseph  Butler, 
Charles  Walker,  Fred  Temperance,  L.  Fordham,  R.  Lee,  W.  F. 


the  Executive  Council  of  the  Canadian  Association  of  Stationary 
Engineers.  W^e  certainly  made  no  mistake  last  year  when  we 
accepted  Bro.  Ames'  invitation  to  hold  our  next  convention  in 
Brantford.  I  wish  to  thank  you  for  placing  me  at  the  head  of 
this  organization  a  year  ago — the  highest  office  in  your  gift,  an 
honor  which  I  have  always  craved.  I  hope  you  will  overlook  my 
short-comings,  for  they  are  many.  It  gives  me  the  greatest 
pleasure  to  greet  old  friends  and  welcome  new  ones,  to  help 
along  the  work  of  this,  the  best  engineering  society  in  the  world. 
Our  old  friends  must  have  performed  this  work  well  at  other 
conventions  or  they  would  not  have  been  sent  back  again  as 
representatives.  I  hope  to  see  the  younger  members  as  well  as 
the  older  ones  take  an  active  part  in  all  our  deliberations.  I  ask 
that  you  support  the  occupant  of  the  chair  as  on  all  former 
occasions. 

For  my  part  I  will  endeavor  to  give  equity  and  justice  to  all. 
1  \niderstand  tnere  are  many  matters  of  grave  importance  to 
to  come  before  this  meeting  for  your  most  earnest  consideration, 
such  as  :  Shall  we  meet  annually  or  bi-annually?  What  can  be 
tlone  to  increase  our  membership?  Shall  we  keep  on  trying  to 
secure  an  inspection  and  license  law  from  the  Ontario  govern- 
ment ?  In  this  last  matter  we  have  certainly  advanced  one  step 
since  last  we  met,  in  securing  (he  inspection  of  boilers  by  the 
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J.  R.  uttley. 
Joseph  Ogle. 
J.  Pierce, 
W.  J.  Webb. 
George  Dawson. 
R.  C.  I'ettigrew. 


J.  Ironsides. 

R.  W.  Turkington. 

A.  W.  Smith. 

J.  K.  Bircliard. 

K.  J.  Philii). 

N.  li.  Kuhhnan. 


S.  McKinnon. 
W.  liourne. 
James  Dixon. 
Charles  Mo.seley. 
G.  C.  Mooring. 
A.  M.  Wickens. 


A.  E.  Edkins. 
T.  Chubb. 
W.  Outhwaite. 
J.  Struthers, 
V.  Trowern. 
S.  Pilgrim. 
James  Huggett. 


Gunson,  Charles  Doiicrty,  Geo.  Scacc,  J.  Barker,  E.  Jones, 
J.  M.  Jones,  D.  Potter.  S.  Mills,  W.  H.  Mitchell,  J.  Miller,  W. 
Muir,  W.  H.  Sweet,  W.  Brazin,  D.  Telfer,  A.  Sage,  J.  E. 
Taylor,  J.  Henderson,  W.  Schultz  and  J.  Searle. 

The  opening  business  of  the  conveiition  was  the  appointment 
of  the  following  committees  : 

Committee  on  Credenti.'ils. — W.  J.  Webb,  J.  Ironsides,  W. 
Oelschlager,  J.  R.  Uttley,  R.  W.  Turkington. 

Committee  on  Constitution  and  By-Laws. — A.  M.  W'ickens, 
J.  M.  Dixon,  T.  Chubb,  J.  Ogle,  W.  Struthers. 

Committee  on  Good  of  the  Order. — James  Huggett,  C. 
Mo.seley,  Jacob  Heyd,  J.  M.  Dixon,  A.  E.  ICdkins. 

Auditing  Committee. — N.  V.  Kulihiiaii,  W.  Dawson,  Peter 
Trowern. 

Mayor  H.  N.  Wood  welcomed  tlu!  Association  to  Hr.iiil foitl 
on  behalf  of  the  council  and  citizens,  and  hoped  their  visit  would 
be  a  pleasant  one.  Aldermen  Wade  and  Halloran  also  gave  a 
few  words  of  welcome. 

Adjournment  was  then  111, uli-  inilil  2.30  |).  m.,  wlu-n  business 
was  resunieil.  The  president  reail  his  opi'iiing  aildress,  as 
follows  : 

im<i;sii)i;n  r  s  addkkss. 
Brethern, —  I  am  proud  of  Ihr  honor  ol  welcoming  the  odicers, 
delegates  and  friends  to  this,   llu'  lui  llih  .annual  convention  of 


f;u  tory  insjiectoi  s.  I  would  say,  keep  on  pegging  away  initil 
we  get  such  a  law  oi-  turn  the  party  out.  Our  progress  has  not 
been  as  rapid  as  I  would  have  liked,  still  we  are  advancing 
slowly  but  surely.  We  have  started  one  new  Association  in 
Sarnia  since  our  last  convention.  We  have  been  trying  to  wake 
up  some  of  the  dormant  ones.  Wo  have  increased  our  member- 
ship and  oar  finances  are  in  a  healthy  condition,  as  will  be 
shown  by  the  treasurer's  report.  The  secretary,  past-president 
Wickens,  who  has  had  most  of  the  hard  work  to  do,  will  en- 
ligh  en  us  on  the  work  of  the  year.  I  hope  his  report  will  be 
full  and  comprehensive.  1  lia\e  no  ilouht  the  subordinate 
associations  have  been  careful  in  the  selection  of  their  new 
members.  But,  brethern,  we  must  admit  that  there  are  many 
good  engineers  outside  of  our  order.  I  do  hope  that  the  Ways 
and  Means  Committee  will  devise  some  plan  to  interest  these 
men,  and  show  them  th;it  it  is  to  their  advantage  as  well  as  our^i 
to  throw  in  their  lot  with  us,  that  we  are  working  for  them  as 
well  as  ourselves,  our  employers  and  the  public  at  large. 

Quite  a  number  of  oui-  associations  have  done  good  work  along 
the  etiucalioii.d  line  by  h.iving  open  meetings,  lectures,  short 
talks,  etc.  1  .im  sure  llic  thanks  of  this  order  is  due  to  those 
members  oil  I  he  (lilVei  cnt  eilucalional  com  mil  ti-es.  Their  work 
is  of  permanent  benelit  to  this  society.  In  closing,  I  wish  to 
thank  the  olTicers  aiul  members  for  their  kind  anil  liberal  support 
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during-  the  3'ear.  Let  us  always  remember  cur  motto,  "  Safetv, 
Economy,  Reliability,  Intelligence." 

G.  C.  Mooring, 

President  Executive  Council. 
Tiie  address  was  received  with  applause  and  referred  to  the 
Committee  on  Good  of  the  Order. 

Tiic  Secretary  then  read  his  annual  report,  which  was  as 
follows  : 

SECRETARV'S  REPORT. 

"  Our  membership  report  last  year  gave  us  162  members  to 
start  the  year  with,  divided  up  into  9  associations.  We  have 
been  able  to  start  one  new  branch — Sarnia,  No.  20 — and  can 
report  it  as  a  vig-orous  and  earnest  association.  We  are  pleased 
to  say  that  our  membership  has  increased,  and  is  now  288 
members,  comprised  in  10  associations.  We  have  also  manv 
encouraging'  letters  from  ex-members  in  towns  where  the  work 
has  lapsed,  and  hope  to  be  able  to  report  several  of  them  again 
in  active  work.  We  fully  expect  that  London,  Kingston  and 
Ottawa  will  again  be  in  line.  The  recommendation  of  the  Com 
mittee  on  the  Good  of  the  Order,  to  have  the  different  associa, 
tions  visit  neigfhboring  towns  for  missionary  work  and  to  promote 
organization,  has  not  been  acted  upon  by  any  of  the  lodg-es,  and 
any  work  of  that  kind  has  fallen  upon  the  secretary'.  We  would 
strongfly  recommend  that  a  small  committee  be  struck  for  that 
purpose  and  that  a  small  surji  of  money  be  placed  at  their  dis- 
posal. Your  legislative  committee  ag^ain  put  forth  their  best 
endeavors  for  a  license  law.  We  had  joint  meetings  with  the 
O.  A.  S.  E.,  and  interviews  with  several  crown  ministers,  and 
entered  a  bill  which  passed  two  readings,  and  by  advice  from  the 
Hon.  H.  H.  Carscallen,  who  presented  the  bill,  it  was  withdrawn, 
as  the  government  had  promised  a  bill  for  boiler  inspection.  The 
government  then  amended  the  Factories'  Act  so  that  boilers 
coming  under  the  Act  must  be  inspected,  and  such  law  is  now  in 
force.  As  to  the  working  of  it,  however,  we  can  say  nothing-. 
The  trouble  seems  to  be  that  there  are  no  inspectoi  s.  The  manu- 
facturers' request  that  any  eng-ineer  of  five  years'  experience  be 
allowed  to  inspect  is  wrong,  as  no  man  should  inspect  the  plant 
he  operates.  Your  committee  appointted  to  see  the  Locomotive 
Engineers  re  legislation,  visited  them  at  their  meeting  and 
explained  to  them  our  position.  After  some  discussion  we  left, 
feeling  that  we  had  removed  their  opposition.  The  matter  of 
issuing-  papers  for  this  )  ear  has  not  been  carried  out  fulh'.  We 
had  some  delay  and  also  considerable  difficulty  in  getting- 
together  a  proper  mailing  list.  The  delay  carried  us  into  the 
leg-islative  season,  during  which  all  our  time  was  fully  occupied 
I  am  still  strongly  recommending  that  these  papers  be  resumed 
but  would  ask  for  a  small  coumiittee  to  help,  as  it  is  rather  too 
much  work  and  responsibility  for  the  secretar\'  alone  to  assume. 
Our  hand-book  business  is  still  unsettled.  I  have  since  last 
convention  received  settlement  for  80  books,  and  also  itave 
acknowledg-ment  for  16,  which  will  soon  be  converted  into  cash. 
I  have  in  hand  5  books.  There  are  still  some  90  books  that  no 
settlement  can  be  had  for,  because  it  is  impossible  to  find  (he 
persons  they  are  chaiged  to.  TIse  receipts  and  expenditures 
have  been  as  follows  : 

RECEIPTS.  EXPENDITIRE. 

Capitation  dues  $141  00        Paid  Tieasurer  $,14'"^  '5 

Treasurer   266  22       Convention  expenses .  .  44 

Stationery   27  43        Piinling    51  50 

Charter   15  00        Postage    1,',  15 

Charter   '-50 


$469  65  $469  (>s 

A.  IM.  WiCKENs,  Seci-etarx". 

The  treasurer's  report  was  submitted  by  W.  Oelschlagcr  and 
referred  to  the  auditing  committee. 

The  Secretary  was  instructed  to  forward  letters  of  condolence 
to  Past-Presidents  W.  F.  Chapman,  of  Brockville,  and  Thos. 
Ryan,  of  Montreal,  both  of  whom  have  recently  lost  their  wives, 
and  a  letter  of  sympathy  to  President  T.  Graham,  of  Toronto 
No.  18,  who  is  indisposed. 

The  meeting-  then  adjourned  to  visit  the  works  of  the  Watci  ous 
Engine  Company  and  accept  their  kind  invit.-ilion  for  ;i  iliive 
around  the  city.  The  visit  to  the  works  proved  most  interesting 
and  instructive.  The  first  places  visited  wei'e  the  dranghting-room, 
pattern  shop  and  blacksmiths  shop.  The  latter  building  is  6ox  r  20 
feet,  and  contains  16  large  forges  aitd  a  pneumatic  rivetter  with  a 
capacity  of  75  tons  pi-essure  on  rivet.  The  next  part  visited  was 
the  boiler  room.  The  dimensions  of  this  room  .-ire  220  x  80  feet. 
Here  we  found  two  larg-e  boilers  6  feel  in  i.liameler,  16  feet  long:, 
and  125  pounds  pressure.    Next  a  visit  was  made  to  the  mould- 


ing- shop,  180  X  80  feet.  Here  a  large  number  of  men  are  con- 
stantly employed  moulding-  patterns.  They  also  have  a  pattern 
vault  of  three  stories,  each  80  x  60  feet.  The  next  place  visited 
was  the  fire-eng-ine  department,  where  was  seen  in  process  of 
construction  a  large  engine  for  Magog-,  Que.,  which  has  since 
been  exhibited  at  the  Toronto  Industrial  Exhibition. 

The  drive  was  resumed  around  the  citj-  to  the  pumping  house, 
where  D.  Webster  is  in  charge.  The  visitors  then  repaired  to 
the  Cricket  and  Lawn  Tennis  Club  House,  where  an  appetizing- 
lunch  was  served  by  Messrs.  C.  H.  and  David  Waterous. 

EVENING  SESSION. 

The  evening  session,  which  was  an  open  one,  was  well  attend- 
ed. A  paper  on  "Wasted  Heat  "  was  read  by  Mr.  Wickens.  and 
one  on  "  The  Relation  of  Employer  and  Employee,"  bv  J.  M. 
Dixon. 

An  invitation  from  Mr.  Lloyd  Harris,  vice-president  of  Brant- 
ford  Board  of  Trade,  for  a  drive  on  the  following  day  to  visit  the 
Bow  Park  Farm,  was  accepted. 

SECO.XD  DAY. 

At  9  o'clock  a.m.  the  President  called  the  conxenlion  to  order. 

The  reports  of  the  Committees  on  Mileage,  .\udiling,  and 
Finance  were  presented  and  adopted. 

On  motion  by  Messrs.  Edkins  and  Lawlor  it  was  decided  to 
take  up  the  report  of  Committee  on  Constitution  and  Bv-laws 
clause  by  clause. 

Section  i  of  .Article  III  was  amended  so  as  to  reduce  the  term 
of  practical  experience  necessar}-  for  membership  from  '3  years 
to  2  years.  The  candidate  must  be  a  resident  of  Canada  for  at 
least  one  year,  and  of  the  jurisdiction  of  the  lodge  for  at  least  3 
months. 

Section  4  of  the  same  article  was  aniended  to  road  as  follow>  : 
"  All  subordinate  associations  shall  pay  with  each  semi-annual 
report  in  advance  a  pei-  capita  lax  of  25  cents  for  each  member 
on  their  books  in  good  standing." 

Section  13  of  Article  IV  was  amended  to  relieve  the  trustees 
of  the  duty  of  auditing  accounts. 

.\  fourth  section  was  added  to  .\rlic1e  VI,  as  follows  :  "  If  a 
candidate  does  not  pi-esent  himself  for  initiation  within  four 
months  after  being  balloted  for,  he  shall  forfeit  his  fee  and  have 
to  make  a  new  applic.ttion,  unless  by  a  two-thirds  vote  the 
lodge  decides  otherwise.  " 

A  new-  Section  was  added  to  Art.  \'III,  which  now  reads  as 
follows  :  "Section  i.  The  application  fee  shall  be  $1,  and  shall 
be  paid  by  all  candidates."  "Section  2.  The  initiation  fee 
shall  not  be  less  than  $2,  and  shall  be  paid  by  all  candidates." 

The  report  of  the  Committee  on  the  Good  of  the  Order,  as 
finally  adopted,  is  as  follows  : 

1.  That  at  the  next  session  of  the  Legislature  this  .Vssocia- 
tion  shiill  petition  that  body  lo  pass  a  law  regarding  Engineers 
and  Boiler  Explosions  and  .\ccidents,  similar  to  the  law  now  in 
force  and  working  so  satisfactorily  in  Great  Britain. 

2.  That  a  committee  be  appointed  to  issue  8  Kducalional 
Papers  to  the  local  .Associations  (  and  steam  users  if  it  be  doom- 
cil  advisable)  in  each  year — as  we  regard  such  isv;i,-^  ^  l,nk 
between  the  Executive  and  the  local  Assoeiativinv 

3.  That  Executive  Officers  should  visit  each  loc.il  .\-so<niion 
;it  least  twice  a  vear,  and  in  our  opinion  this  duty  should  bi^  |»er- 
formcil  b<' the  Executive  Pi-esidenl,  or  failing  this,  bv  >.omc  other 
nu  niber  umlor  his  instructions. 

4.  That  the  Executive  Oflicers  should  meet  twice  a  vear  and 
be  prepared  to  advise  the  local  branches  as  to  their  government, 
etc. 

5.  That  we  would  impress  upon  the  Convention  assembled  the 
nece.ssity  of  the  delegates  impressing  upon  the  me.iif>ership  of 
their  respective  .Associations  the  impor'ance  of  the  educatio>na] 
feature  in  their  meetings,  as  being  the  moans  of  stimulating  the 
growth  and  general  advancement  of  the  Association  as  a  N-»d\ . 

(1.  That  in  our  opinion  the  financial  books  and  account «.  i»f 
this  .Association  should  be  audited  before  this  Convention  as- 
sembles, in  order  that  the  work  may  be  properly  done  and  expe- 
dite the  business  of  Convention. 

7.  That  the  Executive  Secretary  be  iniper.ilively  instructed  to 
call  in  all  charters  that  are  lap.sed,  forthwith. 

8.  The  matter  of  ways  and  nutans  has  been  ivfonxsl  tv-<  us, 
but  in  our  opinion  the  scope  of  this  m,-*ttor  is  too  wide  for  us  tv-* 
de;il  with,  when  time  is  so  liniitod.  therefore  wo  K'-g  ix-sixvtftilly 
to  leave  said  matter  with  the  Convention   as  a  body. 
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Adjournment  was  announced,  and  a  visit  paid  to  the  Bow 
Park  Fram,  Brantford  Pork-Packinj^  Company's  fattory,  and 
the  plant  of  the  Brantford  Electric  &  Operating  Company.  The 
President  and  John  M.  Dixon  thanked  Mr.  Harris  for  his  kind- 
ness, to  which  he  replied  in  a  very  neat  speech. 

AFTERNOON  SESSION. 

The  President  in  the  chair,  called  the  Convention  to  order  at 
2.30  p.m.  R.  C.  Pertigrew  recommended  the  purchase  of  the 
chart  of  the  metric  system,  and  it  was  decided  that  one  be  pur- 
chased for  each  Association.  Discussion  on  the  subject  of 
"Printed  By-Laws"  came  up.  On  motion  ol  R.  C.  Peitigrew, 
seconded  by  N.  V.  Kuhlman,  permission  was  granted  to  have 
the  by-laws  printed  by  each  local  Association,  it  desired.  R.  C. 
Pettigrew  spoke  of  the  lack  of  publicity  the  Association  was  receiv- 
ing from  the  press.  Messrs.  Edkins  and  Phillips  made  the  state- 
ment that  is  was  entirely  the  fault  of  the  Secretary  of  the  differ- 
ent branches  in  not  advising  the  press  of  the  proceedings  ot  their 
respective  branches.  The  representatives  of  the  Canadian  En- 
gineer and  Canadian  Electrical  News  assured  the  Convention 
that  notices  of  meetings  and  other  information  would  always  be 
willingly  published. 

The  election  of  officers  was  then  proceeded  with,  and  resulted 
as  follows  : — President,  Charles  Moseley,  Toronto  ;  vice-presi- 
dent, W.  Oelschlager,  Berlin  ;  treasurer,  G.  W.  Dawson,  Hamil- 
ton ;  secretar)-,  A.  M.  Wickens,  Toronto  ;  conductor,  John  M. 
-Dixon,  Toronto  ;  doorkeeper,  J.  Struthers,  Sarnia. 

Educational  Committee — A.  M.  Wickens,  J.  M.  Dixon,  W.  J. 
Webb,  J.  Huggeit,  E.  J.  Phillip. 

Legislation  Committee — E.  J.  Phillip,  A.  E.  Edkins,  W.  Outh- 
vvaite,  N.  V.  Kuhlman,  A.  M.  Wickens,  J.  Huggett,  George 
Mooring. 

The  retirmg  president,  G.  C.  Mooring,  was  pieseiited 
with  a  past  master's  jewel.  The  next  order  of  business  was  the 
selection  of  a  place  for  the  next  annual  convention.  After  a 
spirited  voting  contest  Toronto  was  chosen.  The  usual  grant 
was  made  to  the  Secretary,  and  votes  of  thanks  were  tent^ered 
to  the  Mayor  and  aldermen,  the  scrutineers,  the  press,  and  to 
those  who  had  assisted  to  entertain  the-  delegates. 

THK  BANQl'ET. 

The  annual  banquet  was  held  at  the  American  Hotel  on  the 
evening  of  the  23rd  ultimo,  Mr.  Charles  Moseley,  Toronto  No.  i, 
officiating  as  chairman.  After  the  sumptuous  rerast  was  dis- 
posed of  the  toast  list  received  attention.  Responses  were  made 
as  follows:  "The  King."  "Ontario  the  Banner  Province," 
T.  II.  Preston,  M.P.  P.;  "Brantford,  the  Telephone  City," 
Ma)or  D.  B.  Wood  ;  "The  Manufacturers,"  C.  H.  Waterous  ; 
"The  Executive  Council,"  A.  M.  Wickens,  E.J.  Phillip,  John 
M.  Dixon;  "The  Press;"  J.  F.  Birchard,  Canamian  Electrical 
News,  and  A.  W.  Smith,  Canadian  Engineer.  The  evening  was 
one  of  wit,  humor  and  jollity,  and  the  respondents  to  the  different 
toasts,  who  handled  their  subjects  very  capably,  were  heartily 
applauded  at  the  conclusion  of  their  remarks.  Dm  ing  the  even- 
ing a  musici  programme  was  rendered,  in  which  J.  M. 
l^ixon,  of  Toronto,  and  Sam.  Buriilc)',  of  Branlfoi  d,  assisted  nia- 
teiially.  The  local  committee,  Messrs.  Pilgrim,  Ogle  anil  Mc- 
Kinnon,  were  heartily  thanked  for  Iheii'  untiring  etlbrls  to  enli'r- 
tain  the  delegates. 

HAMILTON  NO.  2. 
y\t  the  last  regular  meeting  of  Hamilton  No.  2,  a  vote  of  thanks 
was  tendered  to  the  membcis  of  the  Brantford  Association  for 
the  manner  in  which  the  delegates  were  entertained  at  the  re- 
cent convention  in  that  city.  ;\  motion  was  adopted  that  the 
open  educational  meetings  for  the  coming  season  be  commenced 
on  October  loth.  A  committee  was  appointed,  and  some  ver}- 
interesting  papers  are  likely  to  be  given.  The  Association  is  en- 
deavoring to  help  not  only  members  of  the  Association  but  all 
persons  interested  in  engineering  worU. 

The  scheme  to  li  finsmit  electric  innver  li  om  Keevvatin,  Out.,  to 
Winnipeg  Man.,  has  again  been  revived.  The  Keevvatin  I'ower 
Company  about  four  years  ago  completed  at  large  expense  tlu- 
construction  of  an  immense  dam  across  the  Winnipeg  river  jusl 
at  the  point  where  it  issues  from  the  Lake  of  the  Woods,  ll  is 
constructed  of  granite  stone  and  ICnglish  Portland  cement.  'I'lie 
powei-  thus  developed  is  30,000  horse  power,  whii'h  has  not  been 
utilized.  The  improvements  in  long  ilistance  transmission  havi' 
been  such  that  the  ccmipany  are  saitl  to  have  tiecidetl  to  install 
the  necessary  plant  at  once  for  the  utilization  of  the  power,  and 
arc  now  negotiating  with  electrical  inamifacturing  companies 
with  a  view  to  placing  the  contract.  The  intention  is  to  trans- 
mit the  power  to  the!  city  of  Winnipeg. 


WASTED  HEAT. 

l!y  A.  M.  WiCKKXS. 

This  subject  is  so  far  reaching  that  we  cannot  fully 
go  over  it  in  a  paper  as  short  as  this  must  necessarily 
be,  so  we  will  content  ourselves  by  looking  at  some  of 
the  points  connected  with  it.  As  heat  is  the  source  of 
life,  and  also  of  all  motion,  its  influence  penetrates 
everything  in  the  whole  universe.  The  great  heat 
given  to  the  countless  worlds  that  travel  in  their  orbits, 
in  a  boundless  and  immeasurable  space,  is  from  the 
sun.  Sir  William  Herschel  tells  us  that  if  a  cube  of 
ice  45  miles  in  diameter  and  200,000  miles  long  were 
placed  endwise  into  the  sun,  it  would  be  melted  in  one 
second  of  time.  What  the  effect  of  this  vast  heat  is  on 
other  worlds  we  cannot  tell  ;  what  the  conditions  of 
life,  what  manner  of  souls,  what  kind  of  an  atmos- 
phere, nor  in  fact  any  of  the  particulars,  we  know  not. 
Had  we  a  full  knowledge  of  all  things  we  undoubtedly 
would  be  able  to  utilize  the  great  sun  heat,  to  create 
our  motive  power  direct  from  its  rays,  and  while  our 
knowledge  of  other  worlds  is  extremely  limited,  we 
have  been  able  to  learn  something  concerning  our  own 
surroundings,  and  the  wonderful  combinations  of 
nature,  provided  by  an  all-wise  Providence  for  the  use 
and  benefit  of  the  inhabitants  of  this  earth.  If  we 
could  imagine  anything  perfectly  cold,  it  would  be 
wi; hout  motion,  perfectly  still,  and  absolutely  dead. 
The  earth,  the  rocks,  the  trees,  the  air,  are  all  moved 
continuously,  and  are  subject  to  constant  vibration, 
the  direct  cause  of  which  is  the  heat  and  light  of  the 
sun.  The  human  eye  and  ear,  two  of  the  most 
wonderful  parts  of  our  organism,  would  be  useless  to 
us  as  they  are  now  constructed,  were  it  not  for  the 
vibrations  of  the  light  and  heat  of  the  sun  coming  to 
us  through  the  atmosphere  surrounding  the  globe.  It 
is  by  utilizing  these  vibrations  that  we  have  telephones, 
telegraphs,  electric  lights,  music  and  many  of  our 
conveniences  and  pleasures  of  life.  As  we  become 
more  enlightened  on  this  line,  it  will  be  safe  to  say 
that  much  of  the  complication  of  construction,  cost  of 
operating  and  maintainance  in  all  these  different 
branches  will  be  reduced,  and  we  as  engineers  should 
also  expect  as  we  gain  knowledge  to  be  able  to  show 
better  results  in  the  evaporation  of  water  for  power 
purposes. 

The  efforts  of  the  eminent  engineers  of  the  world 
during  the  last  fifty  years  ha\"e  been  in  a  great  measure 
directed  toward  the  improvement  of  the  steam  engine  ; 
their  strides  have  been  rapid,  their  achievements  great 
and  their  success  ahnost  phenomenal,  resulting  in  a 
reduction  of  water  consumed  per  horse  power  hour, 
from  over  60  lbs.  to  12)2  lbs.  The  improvements  in 
the  evaporative  efficiency  of  our  boilers  have  not  kept 
pace  with  the  tngine  improvements,  and  it  seems  to 
me  that  we  must  look  lor  greater  evaporative  efliciency 
in  our  boilers  to  furllier  reduce  the  cost  of  steam  as  a 
priine  mover.  The  man  who  daily  utilizes  tiie  heat 
should,  it  he  will  study  it  up,  be  able  to  convert  into 
mechanical  work  a  greater  portion  ol  liie  lieat  of  the 
fuel  than  is  now  generally  utilized.  It  is  evident  in 
order  to  do  this  he  must  first  acquaint  iiimseU  with  the 
component  parts  of  the  fuel,  and  the  chemical  com- 
binations that  occur  during  its  combustion. 

The  advancement  of  all  science  during  the  last 
century  has  been  maiked  by  greater  discoveries  than 
all  the  preceding  centuries  before  it  ;  galvanism, 
magnetism,  electricity  and  chemistry  have  been  de- 
veloped until  they  are  factors  for  our  daily  use.  The 
greatest  discovery  in  chemistry  was  oxygen,  made  by 
D.  Priestley,  in  1774.  Its  discovery  was  really  an  acci- 
dent, but  was  soon  turned  to  account  by  the  learned 
doctor.  In  the  study  of  chemistry  several  things 
should  be  kept  in  mind  :  ist.  Where  is  the  element 
under  study  lo  be  found  ?  2nd.  How  can  it  be  obtain- 
ed in  a  separate  state  ?  3rd.  What  are  its  properties  ? 
4th.  What  other  elements  will  it  combine  with,  and 
what  will  be  the  resulting  compounds  ? 

Oxygen  is  the  most  widely  connected  with  the  other 
elements  of  all  our  gases.     It  composes  about   1-5  of 
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the  atmosphere,  and  fully  8-9  of  all  our  waters.  Its 
most  remarkable  propensity  is  its  energy  in  supporting 
combustion,  anything  that  will  burn  in  atmospheric  air 
will  burn  in  pure  oxygen  with  the  splendor  of  a  meteor. 
Nitrogen,  another  of  our  gaseous  elements,  is  part  of 
our  atmosphere,  and  composes  about  4-5  of  the  atmo- 
sphere. It  combines  with  the  oxygen,  but  not  chemi- 
cally, (as  we  will  see  later  on).  It  will  not  support 
either  life  or  fire,  and  in  its  combination  with  oxygen 
it  seems  to  dilute  it  in  order  that  we  may  not  live  too 
fast,  that  our  fires,  lamps  or  any  other  material  may 
not  burn  too  fast, and  also  that  our  iron  utensils  may  not 
rust  too  fast.  The  atmosphere  being  composed  of 
oxygen  and  nitrogen,  we  have  these  two  elements  to 
combine  with  our  coals  in  order  to  get  heat.  Taking 
the  average  quality  of  American  coal  we  find  it  com- 
posed of  carbon,  oxygen,  hydrogen,  ash  and  sulphur  ; 
we  have  then  air  composed  of  oxygen  and  nitrogen  to 
mix  with  our  coal.  The  air  contains  oxygen,  21  parts  ; 
nitrogen,  79  parts  ;  and  the  coal  has  carbon,  80  parts  ; 
oxygen,  5  parts  ;  hydrogen,  7  parts  ;  ash,  8  parts. 
Now  what  occurs  when  these  elements  are  combined  ? 
The  oxygen  and  carbon  unite  and  form  a  new  gas 
called  carbon  dioxide  or  carbonic  acid  gas.  The 
oxygen  and  carbon  combine,  but  the  nitrogen  in  the 
air  remains  neutral  and  is  still  nitrogen  ;  this  shows 
that  its  mixture  with  oxygen  is  only  mechanical  and 
not  chemical.  To  support  perfect  combustion  we 
must  supply  i  lb.  of  carbon  with  2.66  lbs.  of  oxygen, 
carrying  with  it  8.94  lbs.  of  nitrogen  ;  the  product  is 
3.66  lbs.  of  carbonic  acid  gas  ;  the  nitrogen,  8.94  lbs., 
passing  off  in  an  unaltered  state,  excepting  that  it  has 
been  heated  by  our  fire,  and  is  expanded  into 
about  double  its  volume.  The  total  weight  of  the 
product  of  combustion  is  12.6  lbs.,  but  we  have  left 
out  the  hydrogen  in  the  coal,  also  the  sulphur  ;  we 
will  require  for  the  perfect  combustion  of  i  lb.  of 
carbon,  i  lb.  of  hydrogen  and  i  lb.  of  sulphur,  the 
following  quantities  of  atmospheric  air  :  For  the 
hydrogen,  34-8  lbs.,  or  457  cubic  feet  ;  this  product  is 
water;  .for  the  carbon,  11. 16  lbs.,  or  152 
cnbic  feet,  and  the  product  is  carbonic  acid.  The 
sulphur  will  use  4.35  lbs.,  or  57  cubic  (eet,  product, 
sulphurous  acid. 

The  heat  units  contained  in  one  pound  of  carbon, 
perfectly  burned,  is  14,800  ;  should  the  air  be  reduced 
to  in  quantity,  5.7  lbs.,  or  76  cubic  feet,  the  product 
would  be  carbonic  oxide,  sometimes  called  marsh  grass. 
The  heat  units  per  lb.  of  carbon  burned  to  marsh  grass 
are  only  4,800,  thus  wasting  10,000  heat  vmits  for  each 
lb.  of  carbon  thus  burned.  It  is  evident  that  the  chief 
factor  in  the  economical  use  of  coal  is  to  supply  the 
correct  quantity  of  air,  and  in  order  to  do  so,  we  must 
so  construct  our  furnaces,  grates  and  openings  to 
carry  the  right  amount  of  air.  In  tests  conducted  at 
the  Centennial  Fair  in  1876,  it  was  found  that  passing 
24%  more  air  through  the  fire  than  was  theoretically 
required,  had  no  effect  upon  the  evaporative  efficiency 
of  the  boiler.  In  a  test  of  fifteen  boilers  there,  it  was 
found  that  by  reducing  the  rate  of  combustion  30%, 
the  quantity  of  water  evaporated  was  only  reduced  23 /°, 
and  at  the  same  time  the  efficiency  was  increased 
8^°/^.  This  goes  to  prove  there  is  no  economy  in 
forcing  a  boiler. 

In  Germany  a  test  of  nearly  four  years  duration  on 
two  tubular  boilers,  steaming  night  and  day,  showed 
that  60%  of  the  heat  was  utilized,  and  that  more  than 
half  of  the  remaining  40%  was  lost  through  the  brick 
walls.  The  average  heat  of  the  escaping  gases  was 
360  degrees  F.  and  carried  off  5/^°/,,,  while  losses  due 
to  ungenerated  heat  and  unburned  carbon  was  about 
one-half  of  1°/^.  The  proportion  of  grate  surface  to 
heating  surface  was  changed  three  times.  The  most 
economical  point  being  10  foot  grate  to  340  feet  heat- 
ing surface.  Sometimes  the  distance  of  grates  from 
the  boiler  is  a  factor — do  not  get  them  too  close.  The 
proportions  of  tube  heating  surface  to  the  shell  surface 
should  also  be  proportional  about  5  to  i.  The  chief 
consideration  for  economical  combustion  is  the  correct 
air  supply.  It  is  not  possible  to  attain  perfect  com- 
bustion with  the  theoetical  amount  of  air,   which  is 


1 1. 16,  or  152  cubic  feet,  per  lb.  of  coal,  because  in  the 
conditions  obtained  in  our  furnaces  we  cannot  get  the 
air  into  perfect  contact  with  the  burning  carbon  of  the 
coal.  For  this  reason  we  have  to  supply  about  double 
the  quantity  of  air,  or  24  lbs.  If  more  air  than  is 
actually  needed  is  allowed  into  the  furnace  it  simply 
carries  heat  from  the  furnace  to  the  chimney,  while  if 
too  little  is  used  we  get  marsh  gas  instead  of  carbon 
dioxide.  If  it  were  possible  to  heat  the  air  during  the 
short  time  it  is  going  through  the  fuel  up  to  the  heat 
of  the  fuel,  the  theoretical  amount  would  be  all  we 
would  require  for  perfect  combustion  ;  one  of  our 
losses  in  the  furnace  is  the  driving  off  by  the  heal  of 
the  hydro-carbons  contained  in  all  our  bituminous 
coals,  before  these  coals  really  begin  to  burn.  These 
gases  are  driven  off,  and  are  very  likely  to  escape  un- 
burned up  the  chimney.  The  admission  of  a  small 
quantity  of  air  above  the  fire  will  sometimes  burn  them. 
If  they  are  not  burned  they  escape  as  black  smoke. 
The  best  smoke  burner  in  the  world  is  a  fireman  that 
knows  how  to  handle  his  fires  in  well  set  boilers  with 
ample  draft. 


PERSONAL. 

The  s\  nip;ithy  of  many  frienJ^  is  beintr  extended  to  .Afr.  W.  F. 
Chapman,  ena^ineer  at  the  water-works,  Rrockville,  Onl..  owing- 
to  the  recent  death  of  his  wife. 

Mr.  Edward  Smith,  manager  at  St.  Stephen,  \.  B.,  of  the 
local  telephone  company,  has  accepted  a  responsible  |>osilion 
with  an  electrical  company  at  Bellows  Falls,  X'ermonl. 

Mr.  Georg-e  E.  Waller,  who  has  been  chief  clerk  of  the  Hamil- 
ton, Grimsby  &  Beamsville  electric  railway,  has  been  promoted 
lo  the  managership  of  that  road,  as  successor  to  Mr.  .A.  J.  Nelles, 
who  tendered  his  resignation.  .Mr.  Xelles  had  been  manager 
for  about  six  years. 

The  many  friends  of  Mr.  E.  Cani-  will  be  pleased  to  learn 
that  he  has  be^n  appointed  Export  Manager  for  the  Adanis-Bag- 
nall  Electric  Co.,  of  Cleveland,  Ohio,  with  offices  in  the  New 
York  Life  Building,  Montreal. 

Mr.  W.  H.  Lewis,  who  for  several  years  has  represented  the 
.Atlantic  Refining  Company,  of  Toronto,  in  Western  Ontario,  has 
been  appointed  manager  of  the  X'ancouver  branch  of  that  business. 
Before  leaving  Toronto  an  elegant  music  cabinet  was  presented 
to  Mr.  and  Mrs.  Lewis  by  their  manv  friends. 

The  Ouehcc  Kaihvay  Lisjlit  &  Power  Company  have 
appointed  Mr.  J.  A.  Kverell  .superintendent  of  tbc  Monl- 
luorcncy  and  St.  .Anne  divisions  of  tlic  railway,  and  Mr. 
H.  N.  Bartlett  as.^sistant  superintendent  of  the  Citadel 
division.  Mr.  W.  K.  KiisscU,  general  superintendent,  has 
resigned. 

Mr.  William  S.  .Aldrich,  who  has  recently  been  engaged  in 
consulting  engineering  practice  in  Torontoinassociation  withMr. 
Cecil  B.  Smith,  has  been,  appointed  to  the  director>ihip  of  the 
Thomas  S.  Clarkson  Memorial  School  of  Technology  at  Potsdam, 
X.  v.,  and  the  partnership  has  consequently  been  dissolved.  The 
entrance  requirements  of  this  school  are  those  of  the  Regrents  of 
the  Universitv  of  New  York.  There  are  reg\dar  four  year  en- 
gineering courses  in  theoretical  and  practical  work  leading  to 
degrees  of  Bachelor  of  Science  in  civil,  electrical  and  mechanical 
engineering. 


TRADE  NOTES. 

.\n  attractive  catalogue  of  the  Mmnford  steam  l>oiler  has  boon 
issued  bj-  the  Robb  Engineerin,;  Company,  of  .\mherst.  N'.S. 
The  design  and  construction  of  the  boiler  is  fully  illustrated  and 
explained,  and  in  addition  there  are  several  tables  which  will  be 
found  vety  useful  to  engineers.  Persons  interested  may  obtain 
a  copv  of  the  catalogue  for  the  asking. 

Everv  steam  user  and  engineer  should  secure  a  copy  of  the 
catalogue  just  issvied  by  the  Jenckes  Machine  Company,  of  Shcr- 
brooke,  Que.,  descriptive  of  their  horizontal  tubular  boilers. 
The  work  is  replete  with  valuable  tables  of  trimmings,  fixtures, 
standaid  stacks,  boiler  setting,  etc.,  and  also  contains  p'ans  fiv 
selling  horizontal  tubular  boilers,  and  much  other  information  re- 
g.irding  safety  valves,  injectors,  etc.  There  is  a  carefully  pre- 
pared index  which  permits  of  linding  the  information  desiix^l  very 
re.viliiv. 
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APPLICATION  OF  WIRELESS 
TELEGRAPHY. 

On  Friday,  Aug"ust  16,  the  wire- 
less telegraph  system  for  announc- 
ing' the  arrival  in  American  waters 
of  transatlantic  vessels  provided 
with  proper  sending  apparatus  was 
successfully  Inaugurated.  The  Nan- 
tucket Shoals  lightship,  anchored 
some  35  miles  to  the  southeast  of 
the  island  of  Nantucket,  has  been 
equipped  with  Marconi  apparatus, 
and  a  station  has  also  been  erected 
at  Siasconset,  on  Nantucket.  The 
latter  is  connected  by  telephone  and 


i 


i:T=l^r=l^gl^ai^t=l=T=l=T=I=^ 


VICTOR- 
TURBINES 

OPERATINC  DYNAMOS 


That  there  are  more  Victor  J| 

Turbines    in    use    supplying  j1 

power  for  electric  generators  j! 

than  any  other,  is  due  to  the  ^ 

many    points    of   superiority  ^ 

possessed  by  this  Turbine.  ^ 


FEATURES  WORIH  RtMtMBERIIIG 

Hiqh  Speed.  Close  Regulation, 
Great  Capacity .  High  Efficien- 
cy,   Perfect    Cylindei  Gate, 
6'teady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lai:hitie  Rapids     Hydraulic  &  Land 
Co.,   Montreal,  Que.,  12,000  li.p.; 
Chambly  Manufacturing-  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  "ower  &  Lig-l't  Co.,  Ross- 
land,    B.C.,  3,000  h.p.;  Dolpeville 
Electric  Light  &  Power  Co.,  Dolg-e- 
villc,  N.Y.;  Honk  Falls  Power  Co., 
Ellenvillc,     N.Y.;     Hudson  River 
Power  Transmission  Co.,  Mechan-  jj 
icsville,    N.Y. ;    Quebec    Railway,  jj 
Light  &  Power  Co.,  Quebec,  4,000  ri" 
h.p.;    The   Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESI'ONOENCK  SOLICITED 
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Stilwell-Bierce  & 
Smith- Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.  S.  A. 
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telegraph  with  the  mainland.  On 
the  evening  in  question,  the  steam- 
ship Lucania,  being  then  off  the 
lightship,  reported  her  arrival  and 
exchanged  several  messages  with 
the  shore.  This  is  one  of  the  most 
interesting  and  really  important  ap- 
plications that  wireless  "telegraphy 
has  received,  as  it  enables  incoming 
steamships  to  be  reported  twelve  to 
eighteen  hours  before  they  arrive 
at  New  York. 


to  use  his  tele[)hone  he  asks  Central 
for  the  number,  and,  when  in  com- 
munication, he  pushes  a  black  button 
immediately  above  the  transmitter, 
which  operates  a  counting  machine. 
Until  he  pushes  this  button  he  cannot 
make  himself  heard  at  the  other  end. 


METERS  FOR  TELEPHONES. 

Telephones  with  meters  are  being 
introduced  by  the  Chicago  Telephone 
Company.  The  meter  attachment 
registers  the  number  of  outgoing 
calls.     When  a  subscriber  desires 


OLD  TIME  TELEGRAPHERS' 
ASSOCIATION. 

The  Electric  al  News  is  indebted 
to  the  president  of  the  Old  Time 
Telegraphers'  Association,  which 
will  hold  its  annual  convention  in 
Montreal  on  September  iith  to 
13th,  for  an  invitation  to  the  annual 
banquet  to  be  held  at  the  Windsor 
Hotel  in  that  city  on  the  evening 
of  the  1 2th  inst. 


E.  L.  LeBKUN 


21  Bleiinj, 
MONTREAL. 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOliS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armati  res  Re-woi  nii. 
Commutators  Re-bi ti,t. 
Special  Machines  Designed  and  Bi  ilt 
Repairs  Ri  shed. 


WESTON  wmi  wmm  go. 


WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S.A. 

Berlin:  Europea'i  Weston  Electrical  I nsiriiniem  Co.,  Kiiierst'asse  N  .  S3. 

London:  EMott  I'.ios.,  No.  111  St.  Martin's  Lane 


W^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Blidge  Work.  of  cttreme  accuracy  and  lowest  consunimion  of  energy. 
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McCORMICK   TURBLNES   OPERATING  ELECTRICAL 
MACHINERY  IN  THE  CELEBRATED  COMSTOCK 
MINES. 

The  illustration  on  this  page  represents  a  pair  of  27  inch  Mc- 
Corniick  turbines  mounted  in  an  iron  case  on  horizontal  shaft 
direct  connected  to  generator.  They  develop  1,400  horse  power 
with  400  revolutions  when  operating  under  84  feet  head.  The  extra 
pressure  upon  the  wheel  case  and  supply  pipes,  caused  by  the 
heavy  changes  of  load,  is  taken  care  of  by  a  Ludlow  relief  valve 
working  in  connection  with  a  Lombard  water  wheel  governor. 
Two  15  inch  McCormick  turbines  in  iron  cases  on  horizontal 
shafts  are  direct  connected  to  the  exciters.  Two  of  these  sett- 
ings complete  were  built  by  the  S.  Morgan-Smith  Company,  of 
York,  Pa.,  for  the  Truckee  River  General  Electric  Company, 


gon  City,  pair  36  inch  in  iron  case  on  horizontal  shaft ;  Willa- 
mette Pulp  &  Paper  Company,  Oregon  Cit\^,  Ore.,  a  pair  of  36 
inch  mounted  in  a  similar  manner  ;  Crown  Paper  Company,  Ore- 
gon City,  six  horizontal  shaft  McCormick  turbines  in  iron  cases  ; 
The  Missouri  River  Power  Company-,  Helena,  Mont.,  seven  sets 
of  horizontal  shaft  McCormick  turbines  of  7,000  horse  power 
capacity. 

Those  interested  in  the  development  of  water  power  are  re- 
quested to  write  the  S.  Morgan-Smith  Company  for  catalogue 
of  the  McCormick  turbine. 


Pair  McCormick  Ti  rbinf.s. 

Floriston,  Cal.  The  power  is  transmitted  35  miles  to  the  cele- 
brated Comstock  mines  and  is  used  for  pumping  water  and  operat- 
ing mining  machinery. 

The  S.  Morgan-Smith  Company  also  lately  supplied  the  following  : 
The  Floriston  Pulp  &  Paper  Company,  Floriston,  Cal.,  with 
horizontal  shaft  McCormick  turbines,  operating  under  50  feet 
head,  developing  4,700  horse  powe'-,  which  are  used  for  driving 
machinery  in  its  pulp  and  paper  mill  ;  The  Walla  Walla  Gas  & 
Electric  Company,  a  single  27  inch  McCormick  turbine  which 
operates  an  electric  plant  under  90  feet  head  ;  The  Boston  & 
Montana  Consolidated  Copper  &  Silver  Mining  Company,  Great 
Falls,  Mont.,  a  pair  of  horizontal  shaft  54  inch  McCormick  tur- 
bines developing  2,800  horse  power  ;  The  Washington  Water 
Power  Company,  Spokane,  two  pairs  McCormick  turbines  in 
iron  cases  on  horizontal  shafts,  each  pair  developing  1,800  horse 
power  under  68  feet  head  ;  Oregon  City  Maiifg  Coni]-),un-.  On-- 


SPARKS. 

A  resident  qualified  engineer  is  wanted  for  McGill  University, 
Montreal. 

The  Smith's  Falls  Electric  Company  have  just  installed  a  new 
2,000  incandescent  light  machine  and  a  350  horse  power  water 
wheel. 

A  neat  little  booklet  entitled  "  A  Synopsis  of  the  S.  K.C.  Sys- 
tem "  has  been  issued  b\-  the  Canadian  General  Electric  Corn- 
pan  \". 

The  Xapanee  Electric  Light  Company  has  absorbed  the  John 
R.  Sc.:t  Company,  which  controlled  the  lighting  along  the  Xa- 
panee river. 

The  Leader  Automobile  &  Engine  Company,  of  Toronto,  has 
been  incorporated,  with  a  capital  of  $25,000.  Messrs.  S.  E.  \  an 
Camp  and  W.  J.  Cummings  are  provisional  directors. 

A  dispatch  from  \  ancouver,  B.C.,  dated  September  5th,  states 
that  Mr.  H.  Payne,  of  the  British  Columbia  Electric  Railway 
Company,  has  announced  that  the  company  is  about  to  install 
an  electric  plant  at  Coquitlam  Lake,  near  Vancouver,  cap-\ble  01 
generating  5,000  horse  power  and  of  being  increased  to  15.000 
horse  power. 

Messrs.  Brewder  &  McNaughton,  contractors  for  the  jx<wer 
canal  of  the  .Metropolitan  Electrical  Company  at  Ottawa,  have 
made  an  assignment.  It  is  said  to  be  the  result  of  a  suit  brought 
by  the  contractors  against  the  MetroptMitan  Electric  Company 
for  illegal  detention  of  their  plant  and  assets,  on  account  of  their 
failure  to  complete  the  contract  within  a  certain  time. 

Mr.  Thos.  A.  Edison,  the  famous  electrician,  recently  made  an 
inspection  of  the  mines  in  the  vicinity  of  Sudbury,  Ont.  The 
citizens  of  that  town  on  .-Vugust  18th  presented  him  with  an  infor- 
mal address  welcoming  him  to  the  town  and  expressmg  the  gen- 
eral appreciation  of  his  visit  to  the  district.  It  is  surmised  that  Mr. 
Edison  intends  to  acquire  mineral  lands,  with  a  view  possibly  to 
securing  nickel  for  some  of  his  industries,  or  to  make  arrange- 
ments for  the  use  of  some  of  his  processes  for  separating  or  re- 
ducing ores  in  some  of  the  existing  plants,  or  plants  to  be  estab- 
lished. 


INSULATING  POWER  OF  ELEC- 
TRICIANS' GLOVES. 

The  Central  Electric  Laboratory,  of 
Paris,  has  recently  carried  out  a  series  of 
experiments  bearing  on  the  degree  of  in- 
sulation of  electricians'  gloves.  The  tests 
were  made  both  with  low  pressure  and 
high  pressure.  The  practical  conclusion 
arrived  at  is  that  insulating  gloves  can 
not  be. considered  to  afford  efficient  pro- 
tection against  the  dangers  surrounding 
high  tension  currents  ;  it  would  even  be 
preferable  to  proscribe  their  use  altogether 
rather-  than  rely  upon  their  efficiency  in 
the  contact  with  dangerous  connections. 
It  is  prudent  only  to  consider  them  use- 
ful for  working  those  parts  already  insu- 
lated from  the  lines,  such,  for  instance,  as 
non-metallic  handles  of  switches.  One 
glove,  which  withstood  a  potential  differ- 
ence of  12,200  volts,  got  pierced  in  one 
minute  ;  another  kind  was  pierced  after 
three  minutes  with  a  potential  dilTerence 
of  1 ,000  volts  ou\\. 


THE  SMARTEBY  MACHINE  CO.,  LIMITED 


Manufacturers  of  .  .  . 

Brown  High  Speed.  Girder 
Frame  Slide  Valve  and 
Marine  Engines,  Gas  and 
Gasoline  Engines, 

Impulse  and  Overshot  Water 
Wheels. 

Boilers,  Steam  and  Power 
Pumps  Steam,  Hand  Power 
and  Electric  Cranes,  Shaft- 
ing. Pulleys.  Etc. 

Rogers  Patent  Shaking  and 
Dumping  Grate  Bars. 


The  Smart-Eby  Machine  C.\,  Ltd. 

191  Barton  St  East  -  HamHton,  Ont. 

Western  Office  : 
410  Hastings  St..  X'ancouvei,  B.  C 
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Westinghouse 

Electrical  Apparatus 


UNION  CARBIDE  CO. 


OLDBURY  CHEMICAL  CO. 


15,000  M.  P.  FURNACES. 
500  H.  P.  M0T0H5. 
20,000  H. 


A.  C.  600  H    P.  100  VOLTS. 
J  MANUFACTURE  OF  PHOSPHORUS. 
0.  C,  60U  M    P.   100  VOLTS. 
RQTAHY  CONVERTER. 


CANADIAN 
NIAGARA 
POWER  CO. 

POWER  HOUSE 


i(5HaHo}| 


500  H.  P  ROTARY,  0  ,C.  500  VOLTS. 
MANUFACTURE  OF  CAUSTIC  POTASH 
AND  MYOROCHLOHIC  ACID. 


ROBERTS  ELECTRO-CHEMICAL  CO. 


ECHOTA  LIGHTING  AND  MOTORS. 

MOTORS. 

NIAGARA  RAILWAY  SUPPLY  CO. 


II 


AMPERE  ELECTRO-CHEMICAL  CO. 


900  H.P,  WESTINGHOUSE  BOTARIES, 
O    C.,  125  TO  165  VOLTS. 
 I  MANUFACTURE  OF  SODIUM. 


NIAGARA  ELECTRO-CHEMICAL  CO. 


75  H.  P.  MOTORS. 
ACETYVONE  MANUFACTURING  CO. 


ICKoTi  "    P-  WESTINi 

0.  C,,170  TO  230  VO 
MANUFACTURE  OF  CI 

 '  AND  BLEACHING  POW 


GHOUSE  ROTARIES,  J 
OLTS.  ■ 
CAUSTIC  SODA  ^ 


o       CASTNER  ELECTROLYTIC  ALKALI  CO. 


230  VOLTS. 


THE  PITTSBURG  REDUCTION  CO. 


THE  CARBORUNDUM  CO. 

={oJ    1,000  H.P.  FURNACES. 
NOhTON  emery  WHEEL  CO. 

1,000  H.  P.  FURNACES. 


350  H.  P.  ROTAflr.    D.  C.  550  VOLTS. 


NIAGARA  FALLS,  ST.CATHARI NES  A    ONTARIO   ST.   RY.  CO. 


iijj  [o]    200  H.  P.  FURNACES. 


CARBORUNDUM  CO. 


NIAGARA  FALLS,    ONTARIO    LIGHTING  CO. 


NIAGARA  SILVER  CO. 


LOCKPORT  28  MILES  FROM  NIAGARA. 


100  H.  P.  3-iWASE  TO  2-PHASE  2,200  TO 
■2/0  VOLTS.  WESTINGHOUSE  TRANSFORMERS. 
AND  MOTORS. 


INTERNATIONAL  TRACTION  CO. 


1,000  H.  P-  ROTARIES  0.  C.  550  VOLTS. 


270  H.  P.  WESTINGHOUSE  ROTARY, 
D  C,  220  VOLTS.  3-WIRE  SYSTEM, 
LIGHTS  S.  MOTORS. 


LOCKPORT  GAS  AND  ELECTRIC  CO. 

TONAWANDA  13  MILES  FROM  NIAGARA  " 


'OWER  CO. 


INTERNATIONAL  ACHESON  GRAPHITE  CO, 


400  M.  P.  MOTORS. 
FRENCH  HICKMAN  FLAX  FIBRE  CO. 


3 


fllAGARA  FALLS 

DIAGRAM  OF  CIRCUITS,  PRINCIPAL 
APPARATUS  AND  APPLICATIONS  OF  POWER. 
ALL  OF  THE  50,000  HORSE  POWER 
NOW  SUPPLIE-D  IS  OBTAINED  FROM 

WESTINGHOUSE  GENERATORS. 


POWER  HOUSE. 


WESTINGHOUSE 
TRANSFORMERS. 
4,400  VOLTS. 


BUFFALO  TERMINAL  HOU SE.jr^ 


,  WESTINGHOUSE 

TRANSFORMERS,  22,000  TO 
1 1 ,000  VOLTS. 


ELECTRIC  TOWER. 


ELECTRICAL  LEAD  REDUCTION  CO.  X|^^rNtiHOuiE)R^sWG  THAnSFOR^^^^^ 
600  H.  P.  WESTINGHOUSE  MACHINES.       ^00  H.  P.  WESTINGHOUSE  EXCITERS. 


2,500  H.  P 
WESTINGHOUSE 
RQTAHY  CONVERT 
ERS  INDUCTION 
MOTORS  AND 
TRANSFORMERS 


NATURAL  FOOD  CO. 


WESTINGHOUSE 


|o|    INDUCTION  MOTORS.  ^TiT^ 

.Jill 


NIAGARA  RAILWAYS. 


INDUCTION  MOTORS.  [O,   

BUFFALO   RAILWAY  CO.,        LOAD,  4, ooo  H .  P .  SUB-STATION    NO.  2 

SUB-STATIONS:  „         0»iO  ST. 

COLD  SPRING,  WALOEN  AVE., 
EAGLE  ST..  AND  SENfcCA  ST.. 
4,000  H.  P.  ROTARIES  O.  C, 
650  VOLTS.  STORAGE  BATTERY 
AT  EACH   SUB-STATION  . 


BUFFALO  MOTOR 

26  MILES  ARC  MACHI 

FROM  NIAGARA. 


DHIVINC 
iCHINES.  [  „ 


>o  ^^^^ 


SUB-STATION  NO.  3 
WILKINSON  ST, 
4,100  H.  P.  CITY  AND  PRIVATE  LIGHTING. 


WC6TINGHOUSC  Aft  aRATUS  OfERATEO  BY  NIAGARA  POWER,  INCLUDING  OENiiRATORBi  EXCITERS, 


TRANSFORMERS,    ROTARY    CONVERTERS    AND    MOTORS,    AG0REGATC9  160,000    HORSE  POrtf" 


The  M.  N.  C<j.,    Bufalo,  .V.  J'. 


This  cut  shows  the  large  and  varied  industries  which  are  supplied  with  Niag-ara  Mechanical-Electrical 
Energy.   The  conversion  from  water  power  to  electric  power  is  effected  by  electrical  apparatus 
made  by  the 

Westing'house  Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 
Ahearn  (Si  Soper,  Limited  v  OttawoL,  CaLi\aLdaL 


I 

y 
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SPARKS. 

We  are  indebted  to  the  Westing-house  Electric  &  Manufactur- 
ing- Company  for  a  plan  of  the  Pan-American  Exposition. 

The  Otta-wa  Electric  Railway  Company  recently  made  a 
voluntary  increase  in  the  -wages  of  motormen  and  conduc- 
tors. 

The  transformer  station  of  the  Hamilton  Electric  Light 
&  Cataract  Power  Company  on  Beach  road,  Hamilton, 
was  destroyed  by  fire  on  August  8th. 

The  light  commissioners  of  Brockville,  Ont.,  have  accept- 
ed the  tender  of  the  Irving  Specialty  Company  to  supply 
thirteen  enclosed  alternating  arc  lamps. 

The  city  of  Victoria,  B.C.,  have  awarded  a  contract  to 
the  Canadian  General  Electric  Company  for  a  sixty  arc 
light  Wood  dynamo  and  fifty  arc  lamps. 

It  is  said  that  another  electric  lighting  and  power  companj-  is 
about  to  be  formed  in  London,  Ont.,  and  that  the  building  of  the 
Electrical  Construction  Company  will  be  used  as  a  power  house. 


The  annual  meeting  of  the  Ottawa  Car  Company  was 
held  last  month  at  which  directors  were  elected.  Mr.  T. 
Ahearn  has  been  chosen  president  ;  Mr.  W.  W.  Wjlev, 
vire-president  and  managing  director  ;  and  Mr.  James  T. 
Eraser,  secretary  treasurer. 

It  is  understood  that  a  syndicate  with  INIr.  H.  A.  Ever- 
ett, of  Detroit,  and  W.  C.  Ely,  of  Buffalo,  as  the  chief 
promoters,  is  promoting  a  scheme  to  consolidate  all  the 
electric  railways  between  Detroit  and  Toronto,  and  Ham- 
ilton and  Niagara  Falls.  The  Cataract  Power  Companv 
of  Hamilton  is  said  to  have  been  approached  regarding  the 
project. 

The  Canada  Brass  &  Electrical  Company,  of  Toronto,  is  about 
to  remove  to  Guelph,  and  is  now  negotiating  for  a  site  on  which 
to  build  a  factory.  The  company  was  incorporated  about  two 
j-ears  ago  to  manufactui  e  and  install  electrical  apparatus  of  all 
kinds.  The  capital  stock  is  Sioo,ooo.  Mr.  J.  G.  Howarth  is 
manager  of  the  company,  and  Mr.  Arthur  M.  Brodie  electrica' 
engineer. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREA,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with   double  coil  Fn.AMENT) 

Canadian  Patent   applied   for.     Any  Base, 
Candle  Power,   or  Efficiency'.    Sample  orders 
solicited  and  the  m  st  thorough    test  in-/iie<i. 
Every  I..amp  tested  and  warranted.  Packed 
dozen  in  a  box,  240  Lamps  in  a  case. 

MANUFACTURED  IIV 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Orose,  Montreal 
Sole  Selling  Agent. 


When  cort esponding  with  advertisers  kindlv  mention 
The  Electrical  News. 


If  you  want  to 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

HARDWARE  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Sole  Makers  of  ihe 


8!Riicu8[  wm  wm 

Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  W'e  purchase  scrap 
copper  wire  and  brass  scrap 

SYRACUSE  SMELTING  WORKS 

MONTREAL.  P.Q. 


'OOUflT  HOUSES  ^^^'.'^<^<^}^^jrvm^s=;^^^f^ 
DRUG  STORE  FITTINGS.  ^,^^&SEND  FOR  CAlBV^ 


I- OR  .s.ALi: 

CEDAR  TELEPHONE  POLES. 

.Ml  lengths.  25  to  50  feet.    l*ric<?s  gi\-en  T»y  mail 
or  wire  for  car  lots,  f  .o.h..  this  station,  or  dc- 
livcre<i  at  any  point  in  Canada  or  Cnilcd  States. 
r.T^ciRC.K  &  McGRKGOR. 

Killaloe  Station.  Ont  .  Canada 


r 


Oor  stndcnt*  urn-. 
I.  r.  S.  loitlHK.kR 


1 


5teani  Engineering 


.K  ooQtw  In  Sti  .  • 

dentu  to  pa^m  .  \  .   .      ~  - : r 

positions.  In.  liM.  !.  .  |.  ;.<i..  1,  .!  .nnanio* 
andniotorft. 

Wi  traoli  bv mail. Me^-lwiniral. St«»in. Flof-rrl- 
eA\.  CiTil  and  Mmmi:  I  •  .  ■  ~  -    c    ^'   ■    ,-  i 
Koundn  T^<  'i<'»' : 
tft-turp;  IMunitMUE:  > 
iftry:  Om.inu'ntal   I  - 
ktvpinp-  Stenttpr«pl:\ 
Uranrli**;  I,o»-oniotn't' 
tietitird. 

When  wnlini:  sL-ito  snb' 


:iini>in«i .  l:.le»'ti\ ; 


T 


taught  by  m  2^1 1 


nntlonni  <  nrrr«pon<1otic<>  Krli«M«lh. 


I 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


Office 

43  Wellinjrton  St-  East 
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JOHN  STARR,  SON  &  GO.,  Limited. 

HflLIFflX,  N.S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN.  -  MONTREAL 


Chari.es  F.  Ci.ark,  Jared  Chittenden, 

President.  Treasurer. 

BRAOSTREETS' 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilized  World 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
iferilying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  Us  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer 
cantite  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 

Offices  IN  Canada:  Halifax  N.S.;  Hamilton,  Ont  ; 
London  Ont. ;  Montreal,  Que. ;  Ottawa,  Ont. ;  Quebec, 
Que.;  St.  John,  N.B. ;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


THOS.  A.  FARRELL 

32  VICTORIA  SQUARE,  MONTREAL 

DYNAMOS 
MOTORS 

AND 

SWITCHBOARDS 

COMBINATION  and 
ELEC.  FIXTURES  and 
BRACKETS. 


AGFNT  FOR 

The  Electrical  Construction 
of  London,  Limited 
The  Warren  Co.,  Chicago,  III. 

TEL.,    MAIN  4457. 


Co. 


THE 

JENGKES  MACHINE 

COMPANY 
SKerbrooke,  Qvie. 


Crocker 
Turbines 

These  are  illustra- 
tions of  our  well-known 
Crocker  Turbines,  which 
are  unequalled  for  use 
under  low  and  medium 
heads.  Our  90  page 
illustrated  catalogue  is 
at  your  disposal. 

Estimates  promptly 
and  cheerfully  made. 

^^^^ 

Write  us.  .  . 
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T-HE 

Hf\ND-BOOK 

OF 
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f\ND 

BLEGTRIGITY 

By 

William 
Thompson 


170  Pages 
Dlustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering-.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTP      -  CANADA 
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TELEPHONES 


The  oest  TRANS W^TER 
in  the  Wcri3 

QUEBEC  AGENTS  . 

ror Ire 


SwItGH-Boarfls  and  flnnunGiators  f,,,;; 

FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  <S 


"  Ne5.sphones,"  Montreal 

St  James  St, 

Cor.  Crai  j, 

MONTR&fVL 

Telephone  No.  iioo. 


ATENTS 


IN 
ALL 
COUNTRIES 


^f^^  GUARANTEED 

■     BEAUDRY  &,  BROWN 

H     Civil  Enqineers  and  Land  Surveyers 
107  ST.  jmmbs  St.,  Montreal 


THE  SAYER  ELECTRIC  COMPANY 

FOR  EVERYTHING  ELECTRICAL 


PRIVATE  PLANTS  and  ARC  and 
INOANDESCANT  LIGHTING 


REPAIRS  A  SPECIALTY 


TEL  MAIN.  1033 
TEL.  EAST,  17 


60  and  62  VICTORIA  SQUARE,  MONTREAL 


OXJR 


A,  E,  6.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 
^ry  a.  Case 

Munderloh  &;  Co. 


6X  St.  Sulpice  Sti^eet 


IVTONXRE  AL 


*  Our  Oak  Leather  is  Tanned  and  Curried  in  the 
**good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  EXTRA" 
"brand. 


THE  J.  C.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


REMOVAL  UOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St. , 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

Dynamos,  Motors. 

Fixtures,  Svipplies 

Eleetric  Light  and  Wiping  Contractors. 


The  Sign  of  the 


Blue  Bell 


IS  A  REMINDER  THAT  VOL"  NEED 
NOT  WAIT  OR  INCONVENIENCE 
YOURSELF  TO  SEE  A  CI  STOMER 
IN  PERSON. 

WHILE  VOl'R  COMPETITOR.  WHO 
HAS  GONE  IN  PERSON— WAITS,  YOU 
CAN  HAVE  A  PRIVATE  INTERVIEW 
AT  ANY  PAY  STATION. 

TKe  Bell  Telephone  Co. 

OF  CANADA 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  X.— No.  lo 


OCTOBER,  1901 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


m  m 
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Induction  Motors, 
Direct  Current 
Generators  and 
Motors, 

Transformers,  etc. 


INDUCTOR  ALTERNATOR. 


The  United  Electric  Co'y,  Limited, 

134  King  St.  West.  TORONTO. 

THE  BEST  IS  THE  CHEAPEST 


GET  THE 
BEST 


IT  WILL  PROVE 

to  be  the 

CHEAPEST 


30  H.t'.  Motor. 
Send  for  Bulletin  No.  818. 
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Member  Canadian  ^^ociety  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTIMG  ENGINEER 

Specifications,  Pians,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 


17  ST.  JOHN  STREET 


MONTREAL 


RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Dstance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y. 


T.  PRINGLE  &  SON 

HTDBtULIC  and  MILL  ENGINEERS 


Water  Power  Deyelopment,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supei  vised  by  an  Engi- 
neer experienced  in  that  special  branch. 

Imperial  Building-,  MONTREAL 


F.  N.  Phillips,  President. 


Geo.  H.  Ol.ney  2nd,  Secretary-Treaiurer. 


jFINE  — 
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The  FiRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  CROSS-f\RMS 


WRITE  FOR  PARTICULARS. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium    for  advertise- 
ments for  'Tenders.' 
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C.  E.  SHEDBICK 

Manufacturer  of—  SHERBROOKE,  QUE. 

High  Grade  Electrical 


Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  om- 
pany's  Patents  in  Canada. 

Patronize  Home  Industries, 
•fi]  All  I  ask  is  a  trial-  1* 


E  F.  PIPS  m 


/V\ONTR&f\U  Gf\Nf\Df\ 

mim  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

F[[0[R  AND  mm  mi 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 
U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store  :    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 


Edward  B.  Cory, 

Export  Agent  for  the 
British  Empire 

NEW  YORK  LIFE  B'LL'C,  MONTREAL,  CAN. 
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Repreaeh  ting  - 
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THE  "MDMFORD"  BOILER 


Is  built  for  briclc  casing  or  with   sheet   steel  case,  as 
desired  by  purchaser. 

Uses    10   to    25    per   cent,    less  coal    than  a  return 
tubular  boiler. 

ROBB  ENGINEERING  CO.,  Limited,  -  AMHERST,  N.S. 
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Tenders  have  been  invited  by  the  town  of  Port  Arthur,  Ont., 
for  the  construction  of  a  timber  dam  in  connection  with  the  Cur- 
rent River  power  development.  The  bv-!aw  lo  provide  funds  for 
this  work  received  the  sanction  of  the  ratepayers  last  month. 

It  is  said  that  ihe  plant  of  the  Sydney  Electric  Light  Company 
at  Sydney,  N  S.,  is  inadequate  to  supply  the  demands  made  upon 
it,  and  the  question  of  enlargement  is  under  consideration.  There 
is  a  feeling-  that  the  town  should  take  over  the  plant  and  make  the 
needed  improvements. 

The  town  council  of  Almonte,  Ont.,  have  made  a  proposition  to 
Melcalf  Bros,  to  purchase  their  water  power,  and  if  declined 
negotiations  will  be  opened  for  the  purchase  of  the  Rosebank 


power.  The  power  is  desired  for  the  operation  of  the  electric 
light  plant,  about  to  be  taken  over  by  the  town. 

Messrs.  Stone  &  Webster,  electrical  engineers,  ot  Boston 
are  said  to  have  signed  an  agreement  wi'h  the  Stave  Lake  Power 
Company  to  install  a  power  plant  at  Stave  Lake  to  cost  $500,000, 
and  to  transmit  the  power  lo  Vancouver  and  New  Westminster. 
The  British  Columbia  Electric  Railway  Company  have,  as  pre- 
viously stated,  also  applied  tor  water  rights  for  the  purpose  of 
developing  power.  The  plant  will  be  located  at  Coquitlam  Lake, 
B.C.,  and  will  be  used  in  supplementing  their  steam  plant.  The 
initial  development  will  likely  be  5,000  horse  power,  and  the  cost 
has  been  given  as  $500,000. 


PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      ;^oo,ooo  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  MorgaLn-SmitK  Company 

YORK,  Penn.,  U.  S.  A. 
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LORD'S  BOILER  60MP0UND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and   I  will  quote  you  prices  on  Chemicals  which  are  certain   to  clean 

your  boilers  and  keep  them  clean. 


Engineers*  Supplies 

DAVID  SLEETH, 


Lubricating  Oils 


SOLE  AGtNT  FOR  GANflDft,  MniMTRFAl 
13  St  Jolin  Street,        i*VVJl\  1  IVLAl^ 
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^  =ElectricaLl    Plaints    — =  i 

^  I'jther  Power  of  I.iiJi'ht — when  operated  with  | 

I  WKeelock  or  Ide^Ll  Engine 

give  the  best  of  satisfaction   because  of  their  even   speed,  yood  res^iiiation  and  economx.  i 

WKITh:  I'OR  PARTIC  ULARS  i 

The  Goldie  &  McCulloch  Co.,  Limited.  : 


OAI^T,  OMTARIO. 
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SPARKS. 

Telfer,  Telfer  &  Company,  electrical  contractors,  Montreal, 
have  dissolved  partnership. 

J.  R.  Goodchild  has  been  succeeded  in  the  electric  light  busi- 
ness at  Harrow,  Ont.,  by  R.  Hillon. 

The  St.  Catharines  Electric  Light  Company,  of  St.  Catharines, 
Ont.,  are  making  improvements  to  their  plant. 

The  Canada  Carriage  Company,  of  Brock ville,  Ont.,  are  in- 
stalling an  electric  light  plant  for  lighting  iheir  factory. 

George  H.  Kendall  has  registered  proprietor  of  the  business  of 
C.  C.  Hearle,  manufacturer  of  boiler  compounds,  Montreal. 

Norman  Robertson  has  been  appointed  secretary-treasurer 
•of  the  Walkerton  Electric  Light  Company,  as  successor  to 
W.  A.  McLean,  deceased. 

James  E.  Landall,  a  lineman  in  the  employ  of  the  Ottawa 
Electric  Comoan}',  was  severely  injured  on  September  19th  by  fall- 
ing from  a  telegraph  pole. 

H.  N.  Green,  consulting  engineer,  of  Montreal,  was  at 
Goderich,  Ont.,  recently  in  the  interests  of  the-proposed  electric 
railway  to  belt  Huron  County. 

The  town  council  of  Cornwall,  Ont.,  is  considering  the  advis- 
ability of  taking  over  the  electric  light  plant  and  operating  it 
under  municipal  control. 

Farnham  Bros.,  in  the  telephone  business  at  Dunham,  Que., 
have  disolved  partneiship,  and  a  i.ew  firm  has  registered  under 
the  name  of  Farnham  &  Turner. 

The  Hull  Electric  Company  have  been  authorized  by  Parlia- 
ment to  run  electric  cars  on  the  railway  lines  of  the  Ottawa, 
Northern  &  Western  Railway  Company. 

The  electric  street  railway  at  Belleville,  Ont.,  was  sold  by  auc- 
tion on  September  25lh  to  Mayor  Graham,  for  $6,750.  It  is 
understood  that  the  purchase  was  made  for  Toronto  parties. 

At  the  annual  meeting  of  the  Toronto  Suburban  Railway  Com- 
pany a  few  days  ago  the  old  Board  of  Directors  was  re-elected 
and  consideration  given  to  the  question  of  extending  the  road  to 
Cooksville. 

During  the  recent  reception  to  the  Royal  party  at  Ottawa,  the 


Ottawa  Electric  Company  carried  the  largest  number  of  passen- 
gers in  its  history.  An  approximate  estimate  places  the  number 
at  80,000  in  one  day. 

The  directors  of  the  Toronto  Railway  Company  are  said  to 
have  adopted  a  resolution  to  increase  the  stock  of  the  company 
$1,000,000  for  the  purpose  of  purchasing  the  Metropolitan  and 
suburban  electric  railways. 

The  Renfrew  Power  Company,  of  Renfrew,  Ont.,  accepted  the 
tender  of  Mr.  E.  A.  Cawsey  for  the  construction  of  the  proposed 
dam  and  power  house.  The  wOrk  is  under  way  and  will  be  com- 
pleted before  the  end  of  the  year. 

It  is  reported  that  local  capitalists  have  under  consideration  the 
formation  of  a  company  to  absorb  the  Wallaceburg  Electric  Light 
Company  at  Wallaceburg,  Ont.,  and  to  establish  a  waterworks 
system  in  conjunction  therewith. 

The  Stuai t-Arbuthnoi  Machinery  Company,  of  Winnipeg,  has 
supplied  two  boilers  to  the  Hudson's  Bay  Company,  Winnipeg, 
for  operating  their  electric  light  plant.  The  boilers  were  made 
by  E.  Leonard  &  Sons,  of  London,  Ont. 

It  is  probable  that  a  by-law  will  be  submitted  to  the  ratepayers 
of  W^innipeg,  Man.,  to  provide  funds  for  improving  the  elMtric 
light  plant.  James  Stuart,  water  and  light  commissioner,  stkles 
that  another  dynamo  is  necessarj-. 

It  is  expected  that  in  the  United  Stales  durirg  the  coming 
winter  a  number  of  interesting  trials  will  be  made  with  electric 
lighting,  among  them  being  a  considerable  extension  of  the  stries 
enclosed  alternating  arc  light  system  and  the  Nernst  lamp. 

Roland  Miller,  of  Montreal,  \".  T.  Rogers,  of  Ottawa,  and 
others  are  seeking  incorporation  as  the  Canadian  Power  Com- 
pany, the  object  being  to  supply  light  and  power  within  I  ha  city 
of  Montreal.  The  capital  stock  of  the  company  is  stated  to  be 
$25,000. 

The  .Ampere  Electric  Manufacturing  Company  has  been  incor- 
porated in  Montreal.  The  incorporators  are  C.  R.  Whil«hv>ad, 
D.  A.  IVingle,  R.  E.  T.  Pringle,  F.  H.  Leonard,  jr..  and  E.  E. 
Cary.  The  charter  gives  the  company  power  to  manufacture  and 
sell  electric  apparatus  and  to  generate  electric  power.  The 
capital  stock  is  $50,000. 
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Clutches  in  successful 
use. 
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Booklet  now  ready. 
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IMPOR.TANT: 

We  now  furnish  our  well  known  Type  '"L" 
Tkansfokmers  with  Pancake  Coils. 
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ST.  GftTHflRINES.  mm 


A  Perfect  Arc  Lamp 

Board 


■—♦With  Absolute  Cut-out- 


lOR    INSIPIi  ISIi. 


FOR  ,  OUTSlUli  USE. 


R.  E.  T.  Prirwgle, 

Electrical  Apparatus  and  Supplies, 
Branch,  St.  John,  N.B.  MONTREAL. 
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SFRAGUE   ELECTRIC  CO. 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Interior  "ables. 


CANADIAN  SALES  AGENTS 


Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  1 20  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently b}'  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  ever>'  des- 
cription—  for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  ser\'ice. 
Write  for  Catalogues. 


The  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boj-  can  manage  it — 
running  e.xpenses  verj-  light. 
Ready  for  work  ou  the  minute. 
Suitable  for  running  indepen- 
dent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
'2  H.P.  size — the  only  vertical 
style  built,  all  other  sizes  are 
horizontal. 

Write  for  Booklet 
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Street 
Subway 


"EMPRESS  LAMPS" 


Long  Life,  Absolute  Uniformity  in  Initial  Landle  Power.  Highest  Main- 
tenance of  Candle  Power,  Highest  Efficiency,  .absolute  Uniformity  in 
Initial  Voltage,  Lamps  for  Every  Use. 

Write  for*  our>  New  Catalog  vie 

JOHN  FOR/AAN 


708  and  710  Craig  Street 

**  We  keep  Everything  Electrical  " 


MONTREAL 


JOHN  n\  DOUGALL    -  Gal6Clonian  Iron  Works  /WONTREf\L.  QUE. 
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THE  ASSUAN  DAM.  IN  EGYPT. 

One  of  the  most  gigantic  engineering  works  that 
has  ever  been  undertaken  is  now  in  course  of  con- 
struction in  Egypt.  It  is  the  building  of  an  immense 
reservoir,  the  object  of  which  is  to  provide  perennial 
irrigation  of  Middle  and  Lower  Egypt  by  raising  the 
level  of  the  Nile  river,  and  thus  to  multiply  the  fertility 


a  vast  reservoir,  whose  waters  will  be  stored  in  the 
flood  season  tor  use  in  the  dry  months.  The  total 
length  of  the  dam  will  be  over  a  mile  and  a  quarter, 
and  its  height  will  be  345  feet  above  the  level  of  the 
Nile  at  low  water.  It  will  be  80  feet  wide  at  the  base 
and  23  feet  wide  at  the  top.  The  wall  is  to  be  con- 
structed of  insubmergible   masonry,   built  on  a  foun- 


The  Assuan  Dam,  Over  the  Nile  River,  in  Ecivpt. 


ot  the  land.  The  contract  was  let  in  the  spring  of 
1898,  and  provided  for  the  construction  of  two  dams, 
one  at  Assiut  and  another  at  Assuan,  within  five  years. 
The  illustration  of  the  Assuan  dam,  which  we 
present  herewith,  is  reproduced  from  Indian  l^ngineer- 
ing.  This  dam,  the  larger  of  the  two,  will  cross  the 
Nile  river  at  a  point  where  the  I'^irst  Cataract  flows 
down  into  a  narrow  gorge,  bounded  on  both  sides  by 
lofty  rocks.     The  water  above  the  dam  will  thus  form 


dation  of  solid  granite  and  pierced  by  140  under  sluices 
and  40  upper  sluices.  The  provision  of  under  sluices 
will  prevent  the  deposit  of  silt  in  the  reservoir.  The 
amount  of  water  to  be  stored  is  estimated  at 
1,065,000,000  cubic  meters. 

The  dam  will  only  slope  outwards  from  tho  surface 
on  its  southern  or  reservoir  side,  which  will  have  to 
resist  an  immense  pressure  of  water.  On  Its  northern 
side  it  will  be  perpendicular.     The  upper  sluices  will  be 
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lined  with  cast  iron,  and  they,  as  well  as  many  of  the 
under  sluices,  will  be  worked  by  means  of  patent  roller 
gates.  The  discharge  at  flood  season  will  take  place 
at  the  rate  of  14,000  tons  of  water  a  second.  The 
flood  season,  during  which  the  water  will  be  accumb- 
lating,  lasts  from  about  July  to  December  ;  it  will  re- 
main stored  to  March  or  April,  and  will  be  used  tor 
irrigation  purposes  through  the  dry  season,  which  ex- 
tends from  April  to  July.  On  the  left  bank  of  the 
river  there  is  to  be  constructed  a  canal  for  navigation 
purposes,  so  that  the  dam  will  not  interfere  with  traffic. 

This  great  enterprise  is  being  carried  out  by  English- 
men Sir  Benjamin  Baker,  K.C.M.G. ,  is  chief  engin- 
eer, and  John  Aird  &  Company,  contractors.  An 
English  financier,  in  the  person  of  Mr.  Ernest  Cassel, 
has  advanced  the  necessary  money,  on  the  understand- 
ing that  no  liability  would  fall  on  the  Egyptian  Treas- 
ury until  the  profits  from  the  undertaking  should 
exceed  the  cost.  The  cost  of  the  Assuan  dam  is  esti- 
mated at  ;^2,ooo,ooo,  and  it  is  calculated  that  the 
annual  return  to  the  Egyptian  treasury  will  be  £8^0,- 
000,  while  the  increased  value  of  land  in  Egypt 
through  the  operation  of  the  reservoir  is  estimated  at 
;^46,ooo,ooo.  The  total  cost  of  the  work,  estimated 
at  ;^4, 800,000,  will  be  met  by  annual  instalments  of 
;^i6o,ooo,  beginning  on  the  completion  of  the  dams 
and  extending  over  thirty  years. 


ELECTRICAL  ILLUMINATIONS. 

Never  before  in  the  history  of  Canada  has  there  bean 
such  an  extensive  employment  of  the  electric  light  for 
illuminative  and  decorative  purposes  as  upon  the  oc. 
casion  of  the  present  visit  of  their  Royal  Highnesses, 
the  Duke  and  Duchess  of  Cornwall.  There  is 
reason  for  congratulation  that  in  the  develop- 
ment of  electrical  science  this  country  has  so  far  ad- 
vanced as  to  produce  the  magnificent  display  that  was 
seen  in  Montreal,  Ottawa,  Quebec,  Toronto,  and  even 
in  the  cities  west  of  the  lakes.  The  electric  light  lends 
itself  to  decoration  in  a  most  pleasing  manner,  pro- 
ducing artistic  and  harmonious  color  effects. 

The  lighting  companies  were  called  upon  to  supply  a 
vast  amount  ot  additional  current,  and  they  showed 
themselves  equal  to  the  occasion.  Naturally,  the 
largest  number  of  extra  lights  were  called  for  in  the 
city  of  Montreal,  where  it  is  estimated  that  45,000 
lights  were  connected  up  for  the  display.  The  Royal 
Electric  Company  had  connected  to  its  mains  through- 
out the  city  approximately  25,000  additional  lamps  ; 
they  were  used  upon  the  principal  business  buildings 
and  residences  throughout  the  city,  as  well  as  upon  the 
diflferent  arches  temporarily  constructed  for  the  Royal 
visit.  These  extra  lamps,  as  well  as  those  of  their 
general  customers,  were  supplied  from  the  power-house 
at  Chambly.  Although  bad  weather  was  encountered 
while  the  construction  work  was  in  progress,  it  is 
gratifying  to  learn  that  every  one  of  the  25,000  lights 
were  kept  going  throughout  the  entire  time,  and  that 
the  installation  was  a  complete  success.  The  Lachine 
Rapids  Hydraulic  &  Land  Company  and  its  associate 
companies,  the  Standard  Eight  &  Power  Company  and 
the  Imperial  Electric  Light  Company,  connected  up 
about  20,000  extra  lights.  It  is  said  that  the  additional 
lights  did  not  tax  the  power-house  to  any  extent,  and 
if  the  company  had  had  sufficient   transmission  lines 

and  transfgrmers  they  cpuld  have  supplied  60,000  more 


lights,  as  the)  have  over  3,000  kilowatts  installed. 
About  thirty  prominent  business  places  and  residences 
were  supplied. 

The  number  of  additional  lights  supplied  for  illumin- 
ation in  Ottawa  by  the  Ottawa  Electric  Company  was, 
approximately,  25,000.  These  varied  from  5  to  16 
candle  power,  averaging  about  10  c. p. ,  which  at  56  watts 
would  represent  1,400  kilowatts.  These  were  used  an 
average  of  twelve  hours,  altogether  making  a  consump- 
tion of  16,800  k.w.  hours.  About  18,000  of  these  lights 
were  used  by  the  Government  for  illuminating  the 
public  buildings,  the  "  Royal  Alexandra  "  and 
"  Laurier  "  bridges  and  Wellington  street,  about  2,000 
by  the  Street  Railway  Company  in  illuminating  the 
streets  over  their  tracks,  and  the  balance  in  private 
illumination.  The  illuminations  in  Ottawa  were  quite 
artistic,  and  were  carried  out  with  an  eye  to  beauty  and 
artistic  effect.  The  architecture  of  the  Parliament 
Buildings  being  Gothic,  lent  itself  admirably  to  the 
illuminations,  which  consisted  in  outlines  of  the  build- 
ings. The  lamps  were  so  arranged  that  in  day  time  at 
100  feet  from  the  building  nothing  could  be  seen,  thus 
the  architectural  beauty  of  the  buildings  was  not 
marred  by  fixtures,  as  is  often  the  case.  The  lights 
were  brought  up  to  brilliancy  very  slowly,  as  is  done 
at  the  Pan-.American  Exposition.  This  was  one  of  the 
most  beautiful  features  of  the  display. 

The  historical  city  of  Quebec,  the  first  to  be  visited 
by  the  Royal  party,  was  ablaze  with  electric  light. 
The  Jacques  Cartier  Water  Power  Company  furnished 
about  8,000  incandescent  lights  for  illumination  pur- 
poses. These  burned  from  dark  to  midnight  du%ing 
the  nights  of  September  i6th  and  17th,  and  the  energy 
consumed  was  between  4,000  and  5.000  k.  w.  hours, 
in  addition  to  their  regular  load.  The  company  were 
unable  to  obtain  a  sufficient  number  of  transformers 
from  the  manufacturers,  and  therefore  were  obliged  to 
use  some  500  volt  power  transformers,  which  necessi- 
tated some  of  the  installations  having  the  Limps  con- 
nected up  in  lots  of  five  lamps  in  series,  which  worked  t 
very  satisfactorily.  In  order  that  the  illumination  load 
would  not  afTect  the  regulation  of  their  regular  lighting 
circuits,  they  connected  them  up  onto  the  two  sides  of 
their  two-phase  power  circuit  in  districts  where  this 
circuit  was  in  reach.  The  Quebec  Railway.  Light  and 
Power  Company  installed  exactly  12,881  extra  incan- 
descent lights,  aggregating  101,840  candle  power  and 
taking  an  extra  current  of  500  kilowatts.  In  addition 
there  was  a  considerable  temporary  increase  of  2,000 
c.  p.  direct  current  arc  lamps.  The  company  had  to 
refuse  orders  for  about  5,000  extra  lights  on  account 
of  there  not  being  sufficient  time  to  install  them.  The 
extra  lights  did  not  in  any  way  interfere  with  their 
regular  customers,  as  they  did  not  consume  all  the 
surplus  currrent  capable  of  being  generated  at  the 
power  station. 

The  Canadian  Electric  Light  Company  supplied 
2,000  extra  lights,  of  which  1,200  were  16  and  800 
were  8  c.  p.  lamps.  The  largest  installation  bv  this 
company  was  for  the  Intercolonial  Railway,  and  con- 
sisted of  a  luminous  sign  of  eight  foot  letters,  reading 
"  Intercolonial  Welcome."  The  most  unique  installa- 
tion was  the  showing  up  of  the  outline  complete  of  a 
schooner  belonging  to  Messrs.  G.  T.  Davie  S:  Son. 
The  stays,  masts,  gatT  and  hull  were  clearly  indicated 
and  presented  a  pretty  picture.  The  signs  were  made 
of  wood,  painted  white,  mounted  with  cleat  receptacle, 
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The  electric  lighting  companies  in  the  western  cities 
did  their  part  equally  well.  Just  as  we  go  to  press  the 
Royal  party  are  about  to  visit  Toronto,  where  the 
electric  light  will  also  form  the  main  feature  of  the 
decorations.  The  Toronto  Electric  Light  Company 
have  wired  up  about  25,000  extra  lights,  while  the 
illumination  of  the  City  Hall  will  be  effected  through 
the  kindness  of  the  T.  Eaton  Company,  who  have  per- 
haps the  largest  private  plant  in  the  Dominion.  The 
Temple  Building  and  the  Foresters'  Arch  will  be  illum- 
inated by  14,000  incandescent  bulbs,  the  power  tor 
which  will  largely  be  supplied  by  the  private  plant  in 
the  Temple  Building. 


MAJOR  WALTER  H.  LAURIE. 

Any  man  who  has  sufficient  knowledge  and  experienee 
to  run  a  donkey  engine  or  even  to  keep  a  fire  alight 
under  a  boiler  will  take  to  himself  the  title  of  engineer. 
There  are  very  many  who  carry  this  designation  worthily, 
but  there  are  very  few,  even  among  those  in  prominent 
positions  in  engineering  cir- 
cles, who  can  be  truly  re- 
garded as  experts,  possess- 
ing a  thorough  practical  and 
theoretical  knowledge  of 
steam  and  the  steam  engine. 

Among  the  latter  class  a 
notable  example  is  Major 
Walter  H.  Laurie,  gen- 
eral manager  of  the  Laurie 
Engine  Company,  Montreal, 
a  gentleman  who  has  for 
many  years  been  regarded 
asone  of  theleading  authori- 
ties in  the  Dominion  upon 
steam  engineering.  The 
Major  is  a  native  of  the 
Eastern  Townships,  and 
went  to  Montreal  at  the  age 
of  twelve  years,  and  after 
serving  his  apprenticeship  in 
the  machine  shops  of  Mr. 
George  Brush,  he  started 
business  in  the  year  1871  in 
partnership  with  his  brother, 
Mr.  John  Laurie,  and 
commenced  building  en- 
gines in  the  year  1873.  Ever 

since  that  time  the  business  has  steadily  grown  both  in 
volume  and  reputation,  so  that  now  the  name  "  Laurie  " 
applied  to  an  engine  has  become  the  equivalent  to  a 
guarantee  of  high  class  workmanship  and  llie  assurance 
of  the  machine  incorporating  all  the  latest  devices  for 
getting  the  greatest  amount  of  work  out  of  steam.  As  an 
instance  of  the  engineering  skill  of  the  Major  and  those 
associated  with  him,  it  may  be  mentioned  that  in  several 
instances  he  has  offered  to  build  an  engine  to  replace 
an  old  plant  free  of  charge,  taking  as  payment  the 
amount  of  money  saved  in  the  reduction  of  the  fuel  bill 
tor  a  certain  number  of  days  after  the  installation  of 
his  improved  plant.  Such  an  offer  is  always  received 
with  incredulity  and  doubt,  but  we  know  as  a  matter  of 
fact,  that  in  several  cases  where  it  was  accepted  the 
result  was  extremely  gratifying  and  satisfactory  to  both 
parlies. 

The  first  engine  built  by  the  Laurie  Brothers  was,  as 
above  stated,  in  the  year  1873,  and  was  a  small  4  horse 
power  engine,  for  the  St.  Mary's  College,  Montreal, 
and  was  tor  the  use  of  the  bovs  of  the  school  in  their 


carpenter  shop.  Almost  as  soon  as  this  one  was  turned 
out  a  second  was  completed,  a  14  x  30  slide  valve 
engine.  It  was  in  the  year  1880  that  the  first  Laurie 
Corliss  engine  was  built.  This  engine  is  still  in  exist- 
ence and  good  for  work  for  some  years  yet.  The  engine 
which  first  brought  the  firm  into  prominence  was  the 
large  4,500  h.  p.  engine  built  for  the  Montreal  Street 
Railway  in  the  year  1895.  This  engine,  when  it  was 
built,  was  the  largest  on  the  Continent,  and  attracted 
a  great  deal  of  attention,  not  only  throughout  Canada, 
but  descriptions  and  illustrations  of  it  with  favorable 
comments  appeared  in  several  of  the  United  States 
scientific  and  engineering  papers.  The  fly  wheel  of  this 
engine  weighs  100  tons  ;  the  low  pressure  cylinder  is 
64  inches  in  diameter,  and  the  high  pressure  cylinder 
36  inches.  Since  that  date  big  engines  have  been  the 
forte  of  the  Lauries,  and  their  plants  are  to  be  found  in 
the  street  railway  power  houses  of  Montreal  (seven 
engines),  Toronto,  Winnipeg  and  Vancouver,  also  in 
the  electrical  power  house  of  the  Dominion  Iron  &  Steel 
Company  at  Sydney,  and  many  other  places. 

Until  recently  they  have  confined  their  attention  to 
large  work,  but  within  the  last  three  months  have  turn-;d- 
their  thoughts  to  a  smaller  class  of  engine,  and  from 

what  we  can  learn  there  is 
a  great  future  before  their 
new  "  Rival  "  engine,  an 
engine  of  from  5  to  50  horse 
power.  Mr.  Laurie  in  an 
interview  says  that  he  has 
given  more  thought  and 
study  to  the  designing  of 
this  engine  in  proportion  to 
its  size  than  to  any  other, 
and  in  return  he  says  that 
no  engine  which  he  has  ever 
turned  out  gives  him  so 
much  satisfaction  from  an 
engineering  point  of  view, 
and  from  what  we  know  of 
the  Major  we  are  satisfied 
that  when  he  says  a  thing 
he  means  it. 

Many  of  us  are  consider- 
ably bothered  at  times  by  the 
man  who  has  a  new  patent 
that  is  going  to  revolutionize 
the  industrial  world.  Major 
Laurie  gets  more  than  his 
share  of  such  visitors,  he 
being  such  a  well-known 
authority  in  mechanical 
matters,  what  with  the  people 
who  come  to  him  on  their 
own  account  and  those  who 
are  sent  to  him  by  others 
who  may  become  interested, 
it  is  rare  for  two  days  to  pass  without  some  such  visitor 
appearing  at  his  office  door. 

The  business  of  the  Laurie  Brothers  was  merged  into 
an  incorporated  company,  "  The  Laurie  Engine  Com- 
pany," in  1894,  and  since  that  date  extension  and  im- 
provement has  been  the  constant  history  of  the  concern. 

It  will  probably  interest  some  of  our  readers  to  know 
that  Major  Laurie  was  gazetted  in  1878  (after  some  years 
previous  service  in  the  ranks)  to  a  lieutenancy  in  the 
Montreal  Garrison  Artillery.  At  this  time  he  was  well- 
known  as  a  marksman,  and  in  the  year  1879  he  won  the 
first  provincial  championship  badge  competed  for  in  the 
Province  of  Quebec  for  military  rifle  shooting,  and  in 
same  year  captured  all  the  first  prize  medals  in  the 
province,  together  with  two  Martini-Menry  Rifles  and 
considerable  cash  prizes,  and  in  the  following  five  years 
ho  won  more  provincial  medals  and  batlges  than  any 
other  marksman. 

In  the  year  1885  he  was  appointed  on  the  Wimble- 
don team,  but  did  not  go  with  them  to  England,  as  a 
call  for  active  service  in  the  North-West  came,  and  he 
went  through  the  North  West-campaign,  Major  Laurie 
retired  from  active  service  in  1897. 


Major  Wai.tek  H.  Laurie. 
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At  the  recent  convention  of  r;iil\va\- 
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agents  in  Toronto,  Mr.  E.  \V.  Judd, 
editor  of  tlie  Railway  Age,  drew  attention  to  the 
serious  competition  of  the  electric  railways  for  passen- 
ger business.  The  almost  completed  electric  railway 
route  between  Buffalo  and  Toronto,  was  used  as  an 
illustration  of  the  developments  which  are  in  progress 
in  this  direction.  The  success  of  the  electric  roads 
would  mean  the  ruin  of  many  ticket  agents.  The  only 
means  suggested  whereby  the  steam  roads  could  meet 
the  competition  of  the  electric  lines,  was  by  heavy  reduc- 
tion in  rates  and  the  running  of  more  trains.  This  plan 
was  said  to  have  been  successful  in  bringing  back 
business  to  the  Boston  and  Albany  railroad  which 
had  been  lost  to  the  electric  roads.  It  is  doubtful, 
however,  whether  all  steam  roads  having  electric 
railways  as  competitors  would  be  ahle  to  stand  the 
expense  of  such  a  policy. 


The  Royal  Visit. 


Canada  tendered  a   rij^hl   Royal  wel- 


come to  the  Duke  and  Duchess  of 
Cornwall  and  York,  who  have  just  left  our  shores  after 
a  month  spent  in  visiting  all  parts  oC  the  Dominion. 
It  is  to  the  credit  of  our  future  King  and  Queen  that 
they  should  have  undertaken  a  nine  months  journey, 
traversing  two-thirds  of  the  earth's  surface,  with  the 
object  of  acquainting  themselves  with  the  people  and 
conditions  existing  in  the  various  parts  of  the  great 
British  empire.  The  information  which  they  have  ac- 
quire.! will  enable  them  to  more  capably  discharge  the 
functions  of  their  high  statio  i.  The  people  with  whom 
they  iia\  e  come  in  contact  feel  the  that  bond  s\  nipalhy 
and  loyalty  wliich  binds  them  to  the  Empiie  has  been 
further  strengthened.  Cireat  commercial  advantage  is 
also  likely  to  accrue  to  Canada  from  the  descriptions  of 
the  coimtry  and  its  resources  and  opportunities  written 
by  I epresentatives  of  the  leading  British  and  .American 
papers  who  accompanictl  the  Roy:i1  party. 


The    I'oronto  Tehnical  School  has 

The  Toronto  Tehnical  ,  i  i  r 

ggjjgpj  opened    with    the    usual    rush  of 

students.  The  register  shows  that 
nearly  1,200  names  have  been  enrolled  since  the  open- 
ing of  the  session.  This  is  the  largest  number  in  the 
history  of  the  school  and  would  seem  to  indicate  that 
it  is  a  much  needed  institution.  The  experience 
of  the  past  shows,  however,  that  a  large  propor- 
tion of  those  who  enroll  themselves  as  students  at  the 
opening  of  the  school  each  year  drop  out  ot  attendance 
at  some  time  during  the  term.  It  would  probably  not 
be  incorrect  to  say  that  the  number  of  those  who  thus 
cease  attendance  at  the  various  classes  is  not  less  than 
50  per  cent,  of  the  total  number  enrolled.  Owing  to 
this  condition  of  affairs  the  city  is  obliged  to  maintain 
a  teaching  staff  for  the  instruction  of  the  large  number 
who  enter  the  school  at  the  beginning  of  each  term, 
while  a  much  smaller  staff  would  suffice  for  the  in- 
struction of  the  students  who  attend  the  classes  right 
through  the  term.  The  Board  of  Management  will 
find  it  necessary  to  remedy  in  some  way  this  condition. 
Probably  the  only  remedy  will  be  to  require  students  lo 
pay  a  certain  sum  on  entering  the  school  to  be  applied 
to  maintenance  account.  This  proposal  has.  we 
understand,  been  made  at  the  meetings  of  the  Board, 
but  has  met  with  strong  opposition  from  the  repre- 
sentatives of  the  Trades  and  Labor  Council.  Webelieve, 
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however,  that  some  such  step  will  have  to  be  taken  in 
the  near  future  in  order  to  avoid  the  waste  of  money 
which  is  now  going  on. 


The  Canadian  Exhibit 
at  Buffalo. 


The  impression  given  the  visitor  to 
the  Canadian  Building  at  the  Pan- 
American  Exhibition  is  that  Canada 
is  a  purely  agricultural  country  where  buffalos,  bears 
and  all  manner  of  wild  animals  abound.  The  building 
contains  only  specimens  of  grain,  wild  animals  and 
furniture.  While  it  is  important  that  the  advant- 
ages which  we  can  offer  to  the  farmer,  the  sporisnian 
and  the  tourist  should  be  adequately  display^l,  our 
capabilities  in  art  and  industry  should  also  have  pro- 
minence, otherwise  strangers  will  receive  a  wrong  con- 
ception as  to  our  rank  among  the  more  highly  civilized 
countries.  It  is  true  that  the  art  gallery  contains  a 
small  exhibit  of  pictures  by  Canadian  artists,  that  in 
the  Mining  Building  are  to  be  seen  some  excellent 
samples  of  Canadian  ores,  and  that  in  other  depart- 
ments such  as  live  slock  and  farm  and  dairy  products, 
Canada  is  well  represented.  But  these  exhibits  are 
divided  among  various  buildings  and  therefore  do  not 
impress  the  visitor  as  would  a  collective  exhibit  in  one 
building.  At  least  half  the  available  space  in  the  Cana- 
dian Building  might  profitably  have  been  used  for  small, 
attractively  arranged  exhibits  which  would  have  served 
to  give  the  visitor  a  bird's-eye-view  of  Canada's 
resources  and  development  in  a  dozen  or  twenty  differ- 
ent lines,  and  a  measurably  accurate  idea  of  her  ad\  ant- 
ages  as  a  place  of  residence.  People  of  refinement  are 
loth  to  remove  to  a  raw  country,  and  it  is  to  be  feared 
that  the  character  of  many  of  the  exhibits  which  we 
have  made  at  foreign  exhibiiions  has  been  such  as  to 
convey  the  idea  thatCanada  is  thatkind  ofacountry.  Per- 
haps the  best  method  of  removing  any  such  falj-e  impress- 
ions would  be  to  inaugurate  in  Toronto  on  a  suitable 
scale  a  Dominion  Exhibition,  and  invite  foreigners  to 
come  and  see  for  themselves  the  beauty  and  capabilities 
of  our  country  and  the  skill  of  our  people. 


A  New 
Vapor  Lamp. 


One  of  the  latest  devopments  in 
electric  lighting  is  the  Cooper-Hewitt 
Vapor  Lamp,  an  invention  which 
seems  to  follow  pretty  closely  the  lines  of  the  Geissler 
tube.  The  "lamp  consists  ot  a  glass  tube  say  three- 
quarters  of  an  inch  in  diameter  and  two  or  three  feet 
in  length,  or  of  such  other  dimensions  as  the  require- 
ments may  demand — the  dimensions  of  the  tube  being 
determined  by  various  considerations,  such  as  the 
E.  M.  F.  and  the  current  with  which  it  is  to  be  oper- 
ated. The  air  is  exhausted  from  the  tube  which  is  then 
filled  with  mercury  vapor,  through  which  a  current  ol 
electricity  is  passed.  The  resistance  offered  by  the 
vapor  to  the  passage  of  the  current  causes  the  tube  to 
become  incandescent.  The  inventor  claims  to  have 
discovered  that  the  electrical  resistance  of  a  gas  or 
vapor  bears  a  definite  relation  to  its  density 
and  that  it  is  possible  so  to  control  the 
density  ot  an  enclosed  gas  or  vapor  acted  upon  by  a 
current  as  to  maintain  that  density  at  a  predetermined 
degree,  rendering  its  conductivity  sufficiently  stable 
and  suitable  for  service  as  a  light-giving  medium,  its 
efficiency  in  that  respect  being  exceedingly  great.  Also 
that  self  regulation  of  the  lamp  may  be  attained  by 
subjecting  the  gas  or  vapor  path  to  such  surrounding 
conditions  as  to  secure  the  radiation  of  heat  at  a  pre- 


determined rate,  or  means  for  supplying  additional 
vapor  to  the  conducting  material  as  its  density  becomes 
too  attenuated.  While  it  isclaimed  that  the  Cooper- 
Hewitt  vapor  lamp, unlike  the  Geissler  tube,  is  adapted 
to  operate  under  prevailing  commercial  conditions, 
no  details  have  been  published  to  prove  that  such  is 
the  case  to  show  wherein  are  its  advantages  over 
the  incandescent  lamps  now  in  use.  Some  of  the  en- 
quiries which  naturally  present  themselves  to  the  mind 
of  the  practical  man  are  :  What  intensity  of  light  will 
this  lamp  produce  ?  and  more  important  still,  what  is 
the  cost  ot  its  production  ?  Have  operating  tests  been 
made  under  the  usual  commercial  conditions  ?  It  so, 
what  results  have  been  achieved  ?  It  is  all  very  well 
to  be  told  that  the  new  lamp  "  has  been  developed 
from  a  series  of  investigations  highly  scientific  in  their 
methods  and  conducted  with  great  experimental  skill." 
What  central  station  owners  and  operators  will  want 
to  know  is,  will  the  invention  meet  the  requirements  of 
every-day  service  more  economically  and  satisfactorily 
than  the  arc  and  incandescent  lamps  now  in  use  ? 
There  is  the  possibility  of  a  device  being  too  "  highly 
scientific  "  for  this  purpose. 


The  experience  of  the  Chicago  Elec- 
"f^rxrS:  w:;r         Traction  company  bnngs  out  sev- 

eral  tacts  which  are  of  peculiar  interest 
to  those  identified  with  electric  traction.  The  decision 
of  the  company  to  discard  the  storage  battery  and  em- 
ploy the  overhead  trolley  cannot  be  regarded  as  fa\'or- 
able  to  the  former  system,  but  is  another  step  towards 
defining  the  conditions  under  which  the  storage  batter}' 
can  be  employed  economically.  The  road  in  question 
was  built  to  demonstrate  what  could  be  done  with  the 
storage  battery  as  a  method  of  propulsion.  It  was 
decided  to  equip  and  operate  a  complete  road  rather 
than  to  experiment  on  roads  already  being  operated  by 
means  of  other  systems.  Skilled  engineers  were  em- 
ployed, and  the  power  plant  and  road  so  constructed 
as  to  give  the  best  possible  results.  The  road  com- 
posed about  twelve  miles  of  track,  with  three  branches, 
making  a  total  trackage  of  twenty-eight  miles,  consist- 
ing of  ten  miles  of  double  track  and  eight  miles  of 
single  track.  The  change  to  the  trolley  system  was 
principally  necessitated  by  the  difficulty  in  operating 
the  branch  roatis  cconomicalh',  as  under  the  storage 
battery  system  it  was  necessary  to  run  cars  on  the  lines 
to  the  power  house  every  trip  for  re-charging-.  The 
end  of  one  br  anch  being  about  eleven  miles  from  the 
power  house,  it  became  necessary  to  install  a  supple- 
mentary charginj^  station.  i_A  forty  kilowatt  generator, 
driven  bv  a  50  horse  power  gas  engine,  was  installoi.1 
about  two  years  ago,  with  the  necessar}'  equipment  lor 
handling  the  batteries.  l  lie  additional  operating  cost 
necessitated  by  this  sub-station  averaged  $400  per 
month.  Considering  that  but  eleven  cars  were  being 
operated  at  the  time,  this  was  a  large  item  of  expense. 
It  is  said  that  exerything  in  connectiiin  with  the  storage 
battery  s}stcm  worked  successlully  and  smoothly  from 
a  mechanical  point  t)f  view,  but  the  i>perating  expenses 
were  \ery  heavy.  .Aftei'  being  in  operation  for  a  com- 
paratively short  time,  it  was  found  that  the  batteries 
Wv're  worn  out,  and  it  was  decided  to  put  the  requireii 
investment  into  an  overhead  s\stem,  which  woukl  lie 
more  permanent.  The  trolley  road  has  been  in  opera- 
tion lor  some  weeks,  during  which  time  there  has  been 
a  considerable  saving  in  wages  and  depreciation.  The 
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services  of  ten  battery  men  were  dispensed  with,  and 
but  one  additional  attendant  engaged  for  the  power 
house.  The  experience  of  this  company  is  an  illustra- 
tion of  the  necessity  of  carefully  studying  the  physical 
conditions  before  employing  the  storage  battery  for 
raijway  work.  Its  usefulness  in  this  field  seems  to  be 
so  limited  that  it  is  not  destined  to  become  a  strong 
competitor  to  the  overhead  system.  In  a  paper  on 
"  Notes  on  Modern  Electric  Railway  Practice  "  read  by 
Mr.  A.  H.  Armstrong  before  the  American  Institute  of 
Electrical  Engineers,  an  opinion  is  advanced  corres- 
ponding very  closely  to  the  practical  experience  of  the 
Chicago  Electric  Street  Railway  Company.  He  says  : 
"  The  storage  battery  is  not  adapted  for  an  expanding 
system,  and,  furthermore,  cannot  successfully  take  care 
of  long  sustained  over  loads  at  the  end  of  a  suburban 
line  fed  from  the  city  system." 

THE  CHAMBLY  TRANSMISSION  PLANT. 

The  power  transmission  plant  of  the  Chambly  Manu- 
facturing Company  is  the  subject  of  a  descriptive  article 
in  a  recent  isSue  of  the  Electrical  Review,  of  New 
York.  It  is  characterized  by  the  writer  as  one  of  the 
most  interesting  power  transmission  plants  in  North 
America.  Some  particulars  are  given  regarding  the 
transmission  line  and  the  operation  of  the  plant  which 
have  not  heretofore  been  published.  Unlike  the  ma- 
jority of  transmission  lines,  it  is  composed  of  a  consid- 
erable number  of  succeeding  aerial  and  underground 
sections,  as  may  be  seen  from  the  following  table, 
giving  the  lengths  in  feet  of  each  division  of  the  line 
from  the  power-house  to  the  receiving  station  in 
Montreal  : 

Aerial   5>40o  feet. 

Submarine   140  " 

Aerial   68,153  " 

Subway   9,200  " 

Aerial   1)650  " 

Subway   ^^^^^ 

Submarine   285  " 

Subway   i>oi5  " 

Total   87,619  " 

or  16.59  rniles. 

The  sections  marked  submarine  refer  especially  to 
crossings  of  the  Richelieu  canal  and  the  Lachine  canal 
in  the  city  of  Montreal.  Along  the  length  of  the  aerial 
line  three  strands  of  ordinary  barbed  galvanized  iron 
fencing  wire  are  strung,  one  being  put  at  each  end  of 
the  upper  cross  arm  and  one  on  top  of  the  poles.  This 
wire  is  mounted  on  pony  glass  insulators,  although  it 
is  grounded  at  every  pole  by  means  of  iron  wires  con- 
nected with  iron  earth-plates  buried  under  the  foot  of 
the  pole,  the  grounding  wires  being  protected  by  an 
iron  pipe  passing  down  the  side  of  the  pole. 

Near  the  terminal  house  at  the  Chambly  end  of  the 
line  is  an  arrangement  whereby  a  load  can  be  placed 
on  one  of  the  lines,  for  testing  generators  for  example^ 
by  lowering  metallic  plates  connected  to  the  cables 
above  end  of  the  tail-race.  An  interesting  result  which 
has  followed  every  test  that  has  been  made  so  far  with 
this  apparatus  has  been  the  killing  of  a  number  of  fish 
in  the  tail-race  as  soon  as  the  current  is  turned  on. 

The  most  interesting  feature  of  the  distributing 
station  is  the  use  of  synchronous  motors  operated 
directly  by  the  incoming  line  current,  these  machines 
being  used  for  driving  arc  machines  for  street  lighting 
at  night,  for  working  other  machinery  during  the  day, 


and  running  light  with  over-excited  fields  to  compound 
out  the  induction  factor  of  the  line  and  bring  up  the 
power  factor  of  the  system  to  unit}-.  By  this  method 
the  power  factor  is  kept  normally  as  high  as  96  per 
cent.,  the  men  at  the  switch-board  having  become  very- 
expert  in  regulating  the  field  excitation  of  the  balancing 
machines  in  order  to  bring  about  the  desired  results. 
Connecting  with  this  distributing  station  are  125,000 
16-C.  p.  incandescent  lamps,  2,000  arc  lamps,  and  a 
total  capacity  of  6,000  horse-power  in  motors.  A 
large  part  of  this  power  is  furnished  to  the  Montreal 
Street  Railway  Company,  but  a  considerable  quantity 
is  used /or  operating  induction  motors  for  various  pur- 
poses. A  550  h.  p.  induction  motor  is  used  for  pump- 
ing water  for  a  section  of  the  city. 

F"or  motor  service  it  has  been  found  that  contracts  could 
be  made  with  manufacturing  establishments  and  others 
whereby  the  hours  of  work  could  be  made  to  conform 
to  the  light-load  hours  on  the  station  system,  and  that 
in  summer  both  manufacturers  and  operatives  were 
willing  to  work  longer  hours,  while  in  winter  shorter 
hours  were  practicable,  the  motor  load  of  factories 
going  off  before  the  lighting  load  of  the  evening  begun. 
The  load  curves,  taken  in  different  seasons  of  the  year, 
show  respectively  average  loads  of  85  per  cept.  and  94 
per  cent,  of  the  maximum  load,  and  this  extraordinary 
result  has  been  obtained  entirely  by  concessions  to 
manufacturers  and  other  power  users  who  were  willing 
to  regulate  their  hours  of  work  in  accordance  with  the 
average  demand  of  the  city  for  power  for  all  purposes. 
This  result  has  been  accomplished  under  the  able 
management  of  Mr.  Philip  G.  Gossler,  the  general 
superintendent  of  the  Royal  Electric  Company.  The 
new  work  of  changing  over  the  installation  to  25,000 
volts  is  progressing  under  the  immediate  supervision 
of  Mr.  Ralph  D.  Mershon,  representing  Mr.  F.  S. 
Pearson,  consulting  electrical  engineer. 

Editorially  the  Electrical  Review  makes  the  following 
comment  upon  the  Chambly  plant  : 

"  The  interest  of  this  fine  installation  lies  in  the 
transmission  line  itself  and  in  the  method  of  compen- 
sating the  low  power-factor  due  to  lagging  currents 
and  the  method  of  protection  against  lightning. 

"  It  is  always  interesting  to  see  a  deduction  origin- 
ally purely  analytical  made  the  basis  of  practical  work 
of  importance.  The  fact  that  over-excited  synchronous 
apparatus  would  impart  leading  currents  to  the  line 
with  which  it  is  connected  or  compensate  out  lagging 
currents  has  long  been  known,  but  its  application  has 
not  often  been  practised,  especiallly  on  such  a  scale  as 
is  exhibited  in  this  transmission  line.  Notwithstanding 
the  fact  that  the  large  total  of  six  thousand  horse- 
power in  motors  is  operated  upon  the  secondary  dis- 
tributing system  in  Montreal,  the  power-factor  of  the 
line  has  been  held  so  nearly  unity  as  practically  to 
cause  no  trouble  of  any  kind,  and  the  full  utility  of  the 
plant  has  been  made  available  without  excessive  cost. 
It  is  also  of  interest  to  note  that  in  four  years  of 
operation,  generating  directly  a  potential  as  high  as 
twelve  thousand  volts  in  the  dynamos,  there  has  K?en 
no  accident  worthy  of  the  name  from  electrical  causes. 
This  is  practically  a  demonstration  of  the  permanence 
of  high-tension  apparatus,  and  shows  that  its 
depreciation  is  nowhere  nearly  so  high  as  was  expected 
at  the  time  the  plant  was  laid  down. 

"  Occasion  was  taken  in  these  columns  last  week  to 
refer  to  the  barbed-wire  lightning  protection  which  has 
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proved  so  entirely  successful  upon  this  line.  It  seems 
somewhat  astonishing  to  see  a  transmission  line  upon 
which  so  much  depends  absolutely  devoid  of  the  usual 
lig-htning-arrester  apparatus.  Experience,  however,  is 
the  best  teacher,  and  the  protection  which  has  been 
obtained  from  the  simple  barbed  fence  wire  has  proven 
entirely  adequate  and,  indeed,  superior  probably  to  that 
which  could  have  been  had  from  other  and  more  elab- 
orate appliances.  While  this  is  in  no  sense  an  argu- 
ment against  the  lightning  arrester  as  ordinarly  con- 
structed it  is  certainly  interesting  to  those  who  have  to 
maintain  long-distance  high-tension  transmission  lines, 
and  it  suggests  an  easily  applied  and  obvious  remedy 
for  many  of  the  troubles  that  have  beset  such  installa- 
tions. Of  course,  it  is  not  possible  to  use  barbed  wire 
in  all  situations,  and  there  is  a  wide  field  for  the 
lightning  arrester  ;  but  for  the  cross-country  line  it 
seems  that  the  experience  of  the  Chambly-Montreal  line 
has  shown  that  the  barbed  wire  is  perhaps  the  best 
protection  yet  discovered,  and  certainly  the  simplicity 
arid  ease  of  application  of  this  form  of  lightning  guard 
will  commend  it." 


I   QUESTIONS  AND  ANSWERS  J 

"  R.  F.  "  :  What  is  the  difference  between  priming 
and  foami  ig  ? 

Ans. — -Priming  is  the  name  given  to  that  state  of  the 
boiler  when  the  water  is  picked  up,  in  the  form  ot 
spray,  by  the  steam,  and  carried  over  to  the  engine  or 
other  machinery  in  which  the  steam  is  being  used.  It 
is  caused  by  too  heavy  a  demand  being  made  on  the 
boiler  for  steam,  or  by  the  steam  spaces  and  channels 
being  too  small  for  the  amount  of  steam  required  to  be 
passed  through  them,  and  may  exist  in  a  boiler  supplied 
with  the  cleanest  water,  whereas  foaming  is  due  to 
dirty  water  and  consists  of  a  violent  agitation  of  the 
water  in  the  boiler,  due  to  the  presence  of  impurities, 
such  as  grease  and  salts.  Both  are  dangerous  to  the 
engine  because  they  are  likely  to  result  in  water  getting 
into  the  cylinders,  with  all  its  attendant  disastrous 
results  ;  and  to  the  boiler  because  they  are  likely  to 
result  in  low  water  and  overheating  of  the  boiler 
plates. 

R.  T.  Davis  :  What  is  the  usual  rule  for  figuring 
out  the  capacity  of  the  engine  for  driving  electric  dy- 
namos ? 

Ans. — Dynamos  are  usually  rated  in  kilowatts  out- 
put, a  kilowatt  being,  as  the  name  indicates,  i  ,000 
watts,  and  as  a  horse  power  is  746  watts,  every  kilo- 
watt output  from  the  dynamo  is  equivalent  to  ij/.?  h.p., 
the  input  to  the  dynamo  being  greater  than  this  by 
the  losses  in  it,  or  say,  five  to  nine  or  ten  per  cent, 
larger.  If  the  engine  and  generator  are  direct  con- 
nected, the  input  into  the  generator  is  the  output 
from  the  engine,  which  is  the  figure  required  to  be 
found,  hut  if  the  two  are  belted,  it  will  have  to  be 
further  increased  by  an  amoiuit  corresponding  to  the 
losses  in  the  belts,  which  will  be  another  seven  to  fif- 
teen per  cent.,  depending  on  whether  or  no  counter- 
shafting  is  used.  After  we  have  found  by  the  fore- 
going the  engine  power  required  to  drive  the  dynamo 
at  its  rated  full  load,  it  is  usual  to  lake  into  considera- 


tion the  question  as  to  whether  the  unit  is  likely  to  be 
called  on  to  carry  any  sustained  overloads;  if  they  are 
likely  to  be  but  temporary,  and  imusually  close  speed 
regulation  is  not  imperative,  the  engine,  having  a  wide 
margin  in  its  cut  off,  is  generally  quite  able  to  carry 
them  without  dif?iculty,  if  of  the  horse  power  (at  nor- 
mal cut  off)  given  by  the  above  rules. 

"  J.  M.  "  :  I  have  a  compound  wound  dynamo 
lighting  our  shops,  and  want  to  arrange  it  to  run  as  a 
motor  and  help  the  engine  at  short  intervals  during  the 
day;  what  changes  will  be  necessary  to  make  in  the  con- 
nections ?  What  horsepower  can  I  get  from  it?  Its 
capacity  is  500  lights. 

Ans. — If  yv"iu  desire  to  run  anywhere  near  the  full 
capacity  of  the  machine,  it  will  be  necessary  to  provide 
a  switch  which  will  either  short  circuit  or  else  cut  out 
entirely  the  series  field  coils  ;  if  left  as  thej  are  the 
machine  will  in  all  probability  tend  to  spark  badly  and 
to  run  too  fast.  You  will  have  to  provide  a  starting 
rheostat  in  addition  to  the  field  rheostat,  with  which 
we  presume  you  are  already  equipped,  and  also  a 
switch  for  bringing  the  circuit  from  which  you  are  go- 
ing to  rim  it  to  the  motor,  provided  you  have  not  al- 
ready got  one  in  for  throwing  the  lights  onto  this 
foreign  service  instead  of  your  own  machine.  If  you 
have  a  switch  which  performs  this  service  you  can  by 
charging  the  connections  slightly  make  it  do  the  work 
without  going  to  the  expense  of  adding  others.  If  the 
lamps  you  are  running  are  of  60  watts,  the  machine  as 
a  dynamo  runs  an  output  capacity  of  500  x  60  =  30  kw., 
which  is  also  its  input  capacity  as  a  motor,  the  output 
capacity  as  a  motor  being  from  12  to  8/^  less,  depend- 
ing on  the  efficiency  of  the  machine,  which  will  likely 
run  somewhere  from  88  to  92%  at  full  load,  depending 
on  the  make  and  age,  and  taking  10%  as  an  average 
figure,  will  give  you  a  27  kw.  or  36  horse  power  as  the 
net  output  of  the  machine  when  operated  in  this 
manner. 

"  Student  "  :  What  is  the  object  in  installing 
storage  batteries  where  generators  are  already  in  use  ? 

Ans. — Storage  batteries  are  usually  installed  for  one 
of  three  reasons  :  first,  to  obtain  an  absolutely  steady 
voltage  ;  2nd,  to  assist  the  generators  over  the  peak  of 
the  load  ;  3rd,  to  lessen  the  operating  charges  of  a 
plant  by  lowering  the  wage  account.  The  plants  in- 
stalled for  the  first  service  are  as  a  rule  small  and  com- 
paratively unimportant  from  a  commercial  point  of 
view,  being  used  for  calibrating  instruments  or  for  re- 
search work.  Batteries  installed  under  the  second 
heading  are  put  into  those  plants  whose  power  or  light- 
ing load  is  at  its  peak,  beyond  the  capacity  of  the  gener- 
ators installed,  though  well  within  their  output  at 
other  times,  in  which  case  the  batteries  are  charged 
during  the  hours  of  smaller  demand  and  discharge  in 
parallel  with  the  machines  at  the  peak.  The  same 
holds  true  of  railway  work,  which  to-day  is  perhaps  the 
storage  battery's  greatest  field,  with  the  exception  that 
as  the  demand  on  the  bus  bars  varies  tremendously 
from  minute  to  minute  the  battery  is  in  like  manner 
continously  being  charged  or  discharged  simultan- 
eaously,  with  1  falling  or  rising  demand  from  the  feed- 
ers for  current,  the  object  in  both  types  of  service  be- 
ing to  reduce  the  generator  capacity  which  woufd 
otherwise  be  necessary,  and  to  keep  the  load  on  them 
and  their  driving  engines  as  nearl}-  luiiform  as  possible, 
a  necessary  condition  of  maxinumi  or  even  gotul 
ccononi)'.  Plants  put  in  under  the  third  heading  are 
goneralh'  left  alone  diu'ing  the  night  hours  to  take 
care  of  the  small  number  of  lights  which  are  usually 
required  during  that  time  without  the  necessit}'  of  pay- 
ing an  attendant  to  be  present,  as  would  be  the  case 
were  engines  and  generators  to  be  kept  running  during 
that  lime. 


190 


TME  CANADIAN  ELECTRICAL  NEWS 


October,  1901 


CONVENTION  OF  OLD-TIME 
TELEGRAPHERS. 

TWENTY-FIRST    ANNUAL     RE-UNION     OF     THE  OLD-TIME 
telegraphers'  ASSOCIATION  AND  THE  UNITED  STATES 

MILITARY     TELEGRAPH      CORPS.  PIONEERS  RELATE 

MANY  INTERESTING  REMINISCENCES. 

The  "pioneers  of  telegraphy,"  to  the  number  of 
several  hundred,  gathered  in  the  city  of  Montreal  on 
Wednesday,  September  iith,  the  occasion  being  the 
twenty-first  annual  meeting  of  the  Old-Time  Tele- 
graphers* Association  and  the  United  States  Military- 
Telegraph  Corps.  For  the  first  time  in  the  history  of 
these  societies  the  meeting  was  convened  outside  of 
the  United  States,  this  to  mark  the  "  coming  of  age'' 
of  the  societies  and  in  re:ognition  of  the  number  of 
members  who  are  now  !cj  i^ed  in  Canada.  The  mem- 
bership of  the  Old-Timc  Telegraphers'  Association  is 
upwards  of  one  thousand,  and  embraces  many  tele- 
graphers now  prominent  in  other  walks  of  life.  The 
United  States   Military  Telegraph    Corps  is  composed 


for  the  association  to  undertake  the  building  of  a  home 
at  the  present  time.  It  was  decided  to  hold  the  next 
annual  meeting  at  Salt  Lake  City  and  Ogden. 

The  Telegraphers'  Association  elected  the  following 
officers  :  President,  George  H.  Corse,  of  Ogden  ;  vice- 
president,  Belvidere  Brooks,  of  Denver,  Col.  ;  secre- 
tary-treasurer, John  Brant,  New  York. 

The  Telegraph  Corps  re-elected  its  officers  for  the 
coming  year  :  President,  Col.  William  B.  Wilson,  of 
Philadelphia  ;  vice-president,  William  M.  Ives,  New 
York  ;  secretary-trjeasurer,  James  E.  Pellit,  Chicago. 

The  visitors  drove  around  the  city  and  up  to  the 
mountain  during  the  afternoon,  and  were  entertained  to 
luncheon  by  the  Mayor. 

Thursday  and  Friday  were  devoted  to  pleasure. 
Visits  were  made  to  the  electric  lighting  and  power 
stations  and  a  trip  was  taken  on  the  steamer  "  Duchess 
of  York,"  shooting  the  rapids  and  making  an  inspec- 
tion of  the  harbor  of  the  city.  Owing  to  the  unfavor- 
able news  received  from  the  bedside  of  the  late  presi- 
dent  McKinley,  it  was  decided  to  cancel  all  appoint- 


Convention  of  Old-Time  Telegraphers' 


of  veteran  telegraphers  who  were  engaged  as  army 
operators  during  the  Civil  War. 

The  programme  of  entertainment  fiu'iiished  by  the 
local  committee  was  of  an  excellent  character,  and  such 
as  to  prove  the  ability  of  Canadian  cities  to  entertain 
in  an  equally  hospitable  manner  with  the  cities  of  the 
United  States.  Mr.  L.  B.  McFarlane,  president  of  the 
Old-Time  Telegraphers'  Association,  recei\  ed  the 
hearty  support  of  a  large  committee,  and  had  made 
every  arrangement  for  the  entertainment  and  comfort 
of  the  visitors. 

The  opening  proceedings  consisted  of  an  informal 
social  meeting  of  the  members  of  both  societies  in  the 
Ladies'  Ordinary  at  the  Windsor  Hotel.  Col.  William 
B.  Wilson,  president  of  the  Military  Telegraph  Corps, 
presented  Mr.  L.  B.  McFarlane  with  a  souvenir  badge 
formerly  owned  by  inventor  Morse  and  donated  to  the 
Association  by  Mr.  J.  Reid. 

Mayor  Prefontaine  welcomed  the  visitors  to  the  city 
in  an  appropriate  address.  Col.  Wilson  replied,  thank- 
ing the  Mayor  for  the  hearty  welcome  that  had  been 
extended  to  them,  whereupon  the  Mayor  was  made  an 
honorary  member  of  the  association. 

Business  sessions  were  held  during  Friday.  The 
project  to  establish  a  Telegraphers'  Home  was  dis- 
cussed, and  it  was  decided  that  it  was  not  expedient 
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ments  made  for  Friday  afternoon.  Some  of  the  dele- 
gates made  the  return  trip  by  steamer  to  Quebec. 

THE  BANQUET. 

The  feature  of  the  convention  was  a  banquet  held 
in  the  Windsor  Hotel  on  Thursday  evening.  This  was 
a  most  pleasant  and  successful  function.  Mr.  W.  C. 
Burton,  of  New  York,  presided.  On  the  walls  were 
the  names  of  Morse,  Galvani,  Edison,  Thompson, 
Faraday,  Ohm,  Reid,  Bell,  Franklin,  \'olta,  Preece, 
Wheatstone  ;  and  facing  the  chairman  were  the  words 
"  Old-Time  Telegraphers,  '73."  In  the  centre  were 
the  union  jack  and  the  stars  and  stripes,  while  flag^s  of 
many  nations  were  tastily  arranged  around  the  win- 
dows. The  menu  was  excellent  and  served  in  an  ad- 
mirable manner.  Toasts  were  drunk  in  honor  of  King 
Edward  and  the  President  of  the  United  States,  follow- 
ing which  came  several  informal  speeches. 

A  talk  on  "  Old-Time  Reminiscences  "  was  given  by 
Mr.  H.  P.  Dwight,  of  Toronto,  the  general  manager  of 
the  Great  Northwestern  Telegraph  Company  and  the 
father  of  Canadian  telegraphy.     Mr.  Dwight  said  : 

"  I  have  never,  imtil  now,  found  it  conx  enient  to  at- 
tend any  of  the  meetings  of  the  Old-Time  Telegraphers' 
Association.  As  it  was  arranged  that  the  meeting 
this  year  should  be  held  in  this  grand  old  historic  city 
of  Montreal,   and  as  it  was  lu-rc   th.)l    1    began  mv 
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career  as  a  telegraph  operator  fifty-four  years  ago,  and 
as  the  time  has  arrived  when  I  presume  there  can  be  no 
doubt  as  to  my  quaHfications  as  an  Old  Timer,  I  thought 
it  a  duty,  as  well  as  a  pleasure,  to  be  present  on 
this  occasion.  Looking  around  the  table  reminds  me 
of  what  I  have  sometimes  noticed  in  connection  with 
some  "  Young  Men's  "  Associations,  the  members  of 
which  are  often  old  and  gray-headed,  and  sometimes 
bald-headed  men.  Our  "  Old  Timers,"  I  should  judge 
by  those  I  see  around  the  table,  are  some  of  them 
what  might  be  called  comparatively  young  men.  That, 
however,  depends  altogether  upon  the  point  of  view. 
When  I  was  twenty  or  twenty-five  years  of  age,  or 
thereabouts,  I  thought  a  man  of  forty  or  forty-five  a 
pretty  old  man,  but  as  I  grew  older  myself,  I  gradu- 
ally changed  my  mind  as  to  the  old  age  date,  until  I 
have  now  come  to  think  that  a  man  of  even  seventy  or 
seventy-five  years  of  age  is  not  a  very  old  man  after 
all,  and  a  man  of  forty  or  thereabouts  a  mere  boy. 
The  younger  men  present,  however,  who  may  be  dis- 
turbed as  to  their  qualifications  for  membership 
in  the  Old- Time  Telegraphers'  Association  on  ihe  score 
of  age,  need  not  worry  about  the  matter.  You  will 
wake  up  some  morning  before  long,  my  young  friends, 
and  be  surprised  to  find  that  you  are  seventy  years  of 
age,  and  you  will  begin  to  think  that  there  must  be 
some  mistake  about  the  matter  ;  and  you  will  hunt  up 
the  old  family  Bible  to  see  about  it,  and  you  will  find 
the  "Gospel  Truth." 

"The  newspapers  are  beginning  to  refer  to  me  as  "  The 
Father  of  Canadian  Telegraphy,"  and  I  do  not  hesitate 
to  say  that  I  am  very  proud  to  be  so  called.  I  confess 
that  1  am,  in  fact,  vain  of  the  title.  But  if  I  am  in 
any  sense  the  "  Father  of  Canadian  Telegraphy,"  the 
"Grandfather"  is  Mr.  O.  S.  Wood,  who  was  Profes- 
sor Morse's  first  pupil,  and  was  the  first  superintendent 
of  the  Montreal  Telegraph  Company,  and  is  still  living 
in  retirement,  a  useful  and  honorable  life — 85  years  of 
age — one  of  the  purest  and  best  of  men,  honoured  and 
beloved  by  all  who  know  him.  We  might  take  him 
for  our  Patron  Saint.  I  said  that  I  was  glad  to  be 
called  "  The  Father  of  Canadian  Telegraphy."  Every 
man  is  proud  to  be  the  father  of  a  numerous  and 
respectable  family  ;  and  1  can  point  with  pride  to  the 
numerous  progeny  in  the  business  who  have  grown  up 
under  me,  occupying  respectable  and  prominent  posi- 
tions, not  only  on  the  lines  under  my  charge  through- 
out the  Dominion,  but  on  other  lines  in  Canada  and  in 
the  United  States — to  say  nothing  of  others  who  have 
left  theservice,  and  are  filling  honorable  positions  in  other 
walks  of  life.  It  has  been  a  great  pleasure,  and  I  have 
been  very  proud  tohear,  asl  havedonefromtime  totime, 
favorable  reports  from  telegraphic  superintendents  in  the 
United  States  of  our  Canadian  operators  in  tlieir  ser- 
vice. 

"  This  is  not  llie  time  or  place,  however,  for  long 
speeches;  and  I  have  little  more  to  say.  1  don't  know 
how  my  brother  Old  Timers  feel,  but  for  my  part,  I  feel 
a  very  great  pride  and  satisfaction  in  having  been 
connected  with  an  enterprise  which  we  may  proudly 
claim  to  have  done  more  than  any  other  to  facilitate  the 
business  and  promote  the  comfort  and  happiness  and 
peace  of  the  world  ;  and  1  take  this  occasion  to  congrat- 
ulate every  Old  Timer  present,  who  is  still  or  has  ever 
been  connected  with  the  business,  on  such  an  honor- 
able and  useful  service  as  it  has  been  our  good  fortune 
to  be  engaged  in. 


"  1  hope  our  brother  Old  Timers  from  the  other  side 
of  the  line  have  been  pleased  with  their  visit  to  the 
Dominion,  and  to  Montreal.  We  think  we  have  one 
of  the  best  countries  on  the  face  of  the  earth  ;  I 
will  not  say  the  best,  because  I  would  not  like  to  be 
lacking  in  politeness  to  our  freinds  by  saying  that  we 
have  a  country  better  than  their  own.  These  inter- 
national gatherings  serve  a  much  wider  purpose  than 
merely  social  intercourse,  in  promoting  the  friendly  re- 
lations between  Canada  and  the  United  States.  It  is 
pleasant  to  know  there  is  such  a  friendliness,  and  that 
it  is  constantly  increasing.  In  fact,  "  Uncle  Sam 
and  our  "  Lady  of  the  Snows  "  are  getting  to  be  very  in- 
timate, and  judging  from  all  that  we  see,  the  more  they 
know  of  each  oiher,  the  more  friendly  they  are  likely  to 
become.  Nowhere  in  the  civilized  world  was  the  news 
of  the  attempted  assassination  ot  President  McKinley 
received  with  greater  horror  and  indignation  and  sym- 
pathy than  in  Canada,  and  Canadians  are  proud  to-day 
in  knowing  that  a  Canadian  physician  and  Canadian 
nurse  are  at  President  McKinley 's  bedside.  "One 
touch  of  nature  makes  the  whole  world  kin." 

"  What  the  ultimate  result  may  be,  it  is  hard  to  say  ; 
but  it  would  not  be  surprising  if,  sooner  or  later, 
"  Uncle  Sam  "  might  be  found  to  have  serious  inten- 
tions— probably  a  proposal  may  be  made  !  If  matters 
ever  reach  such  a  point,  I  thi  ik  I  can  tell  pretty  well 
what  the  reply  of  our  "  Lady  of  the  Snows  "  is  likely  to 
bj.  I  fancy  it  would  be  something  to  this  effect  : 
"  Uncle  Samuel,  you  are  very  good  looking,  and  are 
very  smart,  and  you  are  prosperous,  and  all  that,  and 
I  feel  great. y  flattered  ;  and  I  have  no  hesitation  in 
consenting  to  be  your  sister."  The  fact  is,  that  "  LIncle 
Sam  "  and  our  "  Lady  of  the  Snows  "  are  getting  to  be 
about  as  familiar  as  tiiey  can  well  he,  without  occupy- 
ing the  same  apartment  ;  but  I  am  afraid  that  our 
"  Lady  of  the  Snows"  will  draw  the  line  there." 

Mr.  William  Maver,  of  New  York,  followed  with  a 
short  address  as  an  Old-Timer  and  a  Montrealer. 
Thirty  years  ago  he  travelled  every  street  in  Montreal, 
as  a  messenger,  at  one  cent  a  message.  The  line  of 
promotion  was  from  messenger  boy  to  delivery  clerk 
and  then  into  the  operating  room.  He  referred  to  the 
great  difference  in  the  systems  of  old  Montreal  and  those 
of  to-day. 

Mr.  M.  J.  O'Lcary,  secretary  of  the  Telegraphers' 
Mutual  Benefit  Association,  spoke  of  the  greatness  of 
fraternalism,  and  lion.  A.  M.  Mackay,  general  superin- 
tendent of  the  Anglo-American  Telegraph  Company  at 
St.  John's,  Nfld.,  followed  as  one  of  the  oldest  of  Old- 
Timers.  Mr.  Mackay  has  been  in  the  employ  of  the 
Anglo-American  Cable  Company  for  fort3'-five  years. 
He  was  formerly  an  operator  of  the  Montreal  Telegraph 
Company  and  claims  to  be  the  first  man  to  take  a 
message  by  sound.     He  spoke  as  follows  : 

"I  may  be  characterized  as  an  "Old-Timor,"  be- 
cause my  connection  with  the  telegraph  dates 
from  the  4th  of  June,  1H50.  1  took  charge  of  an  oflice 
on  the  12th  of  September  of  that  year,  so  that  our 
meeting  here  to-night  is  the  anniversary  ot  my  lifty- 
first  year  of  actual  telegraphy  (applause).  One  month 
afrerwards  I  dispensed  with  the  use  of  paper  in  the 
Morse  instrument.  It  has  been  claimed  that  another 
person  had  already  dispensed  with  paper  in  thai  con- 
nection. If  there  was  another  person  prior  to  the  i4tli 
of  October,  1850,  that  copied  messages  by  sound,  he 
is  prior  to  Mr.  A.  M.  Mackay  ;  if  he  is   subsoquont  to 
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that  date,  then  he  is  subsequent  to  Mr.  A.  M.  Mackay 
(applause).  I  came  to  Montreal  in  1854,  but  before 
getting  permission  to  work  I  was  permitted  to  under- 
take the  duties  provided  I  would  permit  an  overseer  to 
see  that  I  made  no  errors  in  receiving  by  sound. 

"  I  will  now,  if  you  please,  refer  to  a  matter  more 
interesting  to  you  all.  I  mean  the  Atlantic  Telegraph, 
a  subject  that  always  occupies  a  large  share  of 
attention,  because  telegraphing  by  cable  is  one  of  the 
most  important  factors  of  the  whole  service  that  makes 
the  telegraphy  of  the  world  so  valuable.  The  subject  I 
want  to  mention  to  you  is  the  question  as  to  "who  was 
the  person  that  initiated  or  gave  birth  to  the  idea  of  an 
Atlantic  Telegraph,  and  to  all  deep  sea  and  long  dist- 
ance telegraphy  ?  "  Where  this  subject  has  been  given 
attention  it  is  claimed  that  the  Rev.  Dr.  Mulock,  Roman 
Catholic  bishop  of  Newfoundland,  was  one  of  the 
parties.  Others  contend  that  the  late  F.  N.  Gisborne 
is  the  person,  and  others  that  Cyrus  Field  should  have 
the  honor.  I  would  refer  to  these  three  gentlemen, 
beginning  with  Dr.  Mulock.  My  opinion  should  be 
worth  something,  as  I  am  the  only  living  man  of  those 
connected  with  the  Atlantic  cables  at  their  inception  in 
an  executive  capacity.  There  is  not  the  least  doubt 
that  Dr.  Mulock  got  his  information  from  Mr.  Gis- 
borne, and  that  his  only  connection  with  telegraphy 
was  the  expression  of  his  belief  in  the  possibility  of  its 
establishment.  There  is  no  doubt  in  my  mind,  there- 
fore, that  the  honour  lies  between  F.  N.  Gisborne 
and  Cyrus  Field.  Gisborne's  friends  contend  that  he 
was  unjustly  treated  by  Mr.  Field,  and  that  he  really 
advised  Field  of  the  possibility  of  accomplishing  this 
great  work.  Mr.  Gisborne  did  not  make  that  con- 
tention in  his  lifetime.  I  saw  him  long  subsequent 
to  the  establishment  of  the  Atlantic  Telegraph,  and  he 
said  that  on  meeting  Cyrus  Field  in  January,  1854, 
while  foreshadowing  the  possibility  of  establishing 
Atlantic  communication  between  Newfoundland  and  the 
continent  of  America,  he  did  not  refer  to  a  cable  to 
England,  but  only  relied  on  the  success  of  that  enter- 
prise by  contributing  messages  from  steamers  arriving 
from  Newfoundland  and  transmitted  from  Newfound- 
land by  carrier  pigeons,  and  ultimately  by  telegraphic 
cable.  Gisborne  made  this  statement,  and  admitted 
that  he  did  not  on  his  first  interview  with  Cyrus  Field 
foreshadow  the  possibility  of  the  Atlantic  Telegraph. 

"  Mr.  Field  being  questioned  in  regard  to  that  inter- 
view, which  took  place  in  1854,  said  exactly  the  same 
thing.  He  only  contended  for  the  pigeons  in  the  first 
place,  and  the  possibility  of  a  cable  to  Cape  Breton  in 
the  second  place,  and  he  considered  that  there  was 
no  possibiliy  of  such  a  scheme  ever  paying,  and,  there- 
fore, he  would  not  have  anything  to  do  with  it.  But 
on  seeing  Gisborne  he  turned  over  the  Globe,  and  see- 
ing that  Cape  Breton  was  only  an  inch  or  two  on  the 
globe  from  Newfoundland,  and  Ireland  only  six  inches, 
he  said  at  once  "  if  a  cable  could  be  laid  to  Cape  Bre- 
ton, why  not  to  Ireland."  The  next  morning  he  wrote 
Professor  Morse  and  asked  him  if  a  cable  could  be  laid 
to  Ireland  whether  it  could  be  worked.  Concurrently 
he  wrote  to  Lieut.  Morley,  of  the  United  States  Navy, 
and  asked  him  if  it  would  be  possible  to  lay  a  cable  to 
Ireland.  Satisfactor}'  answers  being  obtained  to  these 
two  questions,  he  at  once  embarked  in  the  enterprise, 
and  threw  his  whole  influence  into  the  work  of  laying 
the  Atlantic  Cable.  Gisborne  did  not  communicate  the 
idea  of  an  Atlantic  cable,  but  he  communicated  the  idea 


of  a  cable.  That  was  enongh  for  a  man  of  Field's  fore- 
sight and  ingenuity.  So  there  is  really  no  difference 
as  to  the  credit  due  these  two  gentlemen  for  the  initia- 
tion of  the  project.  I  think  I  am  the  only  living  wit- 
ness to  these  facts,  and  I  am  glad  to  have  this  oppor- 
tunity to  state  it  publicly. 

"  Who,  then,  was  the  author  of  the  first  idea  of  the 
Atlantic  Cable?  In  1854  the  New  York,  Newfound- 
land and  London  Telegraph  Company  obtained  a 
charter  with  exclusive  rights  to  land  a  cable  in  New- 
foundland. I  am  confident  that  this  exclusive  right 
will  never  be  renewed,  as  I  am  sure  that  the  British 
Government  will  never  consent,  now  that  deep  sea 
telegraphy  is  an  assured  fact,  to  exclusive  rights  of 
that  nature  being  conferred  on  any  corporation.  I  find 
no  difficulty  in  nammg  the  man  who  first  started  the 
idea  of  an  Atlantic  cable.  Mr.  Gisborne  in  1850  show- 
ed me  letters  at  that  time  from  Mr.  Brett.  There  were 
two  Bretts.  I  think  the  first  was  John  and  the  second 
Jacob,  but  it  was  the  older  Brett  who  was  in  com- 
munication with  Mr.  Gisborne,  and  he  had  given  birth 
to  the  idea  of  a  cable.  He  not  only  gave  birth  to  it  in 
1850,  but  in  1852  laid  the  cable  from  Dover,  in  Eng- 
land, to  France,  and  that  cable  was  working  until 
within  a  few  years  of  the  present  time.  He  not  only 
gave  birth  to  the  idea,  but  gave  actual  presence  to  the 
cable,  and  I  think  it  is  not  unlikely,  and  I  find  it  easy 
for  me  to  say  that  there  never  was  an  inventor  who 
was  wont  to  appreciate  his  own  invention.  I  think  it 
is  not  unlikely  that  Brett,  when  he  had  the  idea  of  a 
cable  at  all,  although  only  21  miles  in  length,  that  he 
had  within  his  vision  thousands  of  miles,  covering  all 
waters  and  all  seas.  My  idea  is  that  John  Brett  was 
the  originator  and  inventor  of  the  submarine  cable. 

"  Colonel  Wilson  has  made  reference  to  the  fixity  of 
purpose,  the  absolute  security,  and  the  trustfulness 
that  it  put  in  telegraphers.  I  think  it  is  fair  to  all  the 
telegraphers  with  whom  I  have  been  connected,  having 
passed  under  my  supervision  millions  of  telegrams 
within  the  last  51  years,  and  I  have  never  known  one 
single  instance  where  the  trust  in  a  telegrapher  has 
ever  been  betrayed.  (Prolonged  applause).  There 
lias  not  been  a  single  instance  in  all  my  life  where  I 
have  had  the  least  knowledge  or  suspicion  of  a  mess.ige 
ha\"ing  been  wilfulh"  divulged. 

"It  has  been  a  great  pleasure  to  me  to  come  here 
on  this  occasion,  and  my  anticipations  have  been  more 
than  fully  compensated.  I  have  by  virtue  of  the  .Asso- 
ciation badge  taken  the  liberty  of  speaking  to  many 
ladies  without  an  introduction,  and  1  must  say  that 
they  have  treated  me  with  the  greatest  courtesy  and 
kindness  the  same  as  if  they  had  known  me.  relying  on 
mv  membership,  and  probably  on  my  ancient  and 
respectable  appearance.    (Laughter  and  applause). 

Brief  but  clever  speeches  were  made  by  Col.  D.  W. 
Wilson,  of  Philadelphia  ;  Senator  Ives,  vice-president 
of  the  Military  Telegraph  Corps  ;  Mr.  W.  McLea  Wal- 
bank,  manager  of  the  Lachine  Rapids  HadrauUc  & 
Land  Company,  and  W.  C.  Burton,   of  New  York. 

The  proceedings  of  the  evening  were  dispersed  with 
songs.  Messages  were  received  and  read  at  the  ban- 
quet from  the  president  and  the  vice-president  elect 
acknowledging  the  honor  which  had  been  done  them. 

Mr.  John  Horn,  of  Montreal,  exhibited  many  valu- 
able telegraphic  relics  which  he  has  in  his  possession, 
including  original  letters  and  telegrams  written  by 
"  Father  "  Morse. 
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AWARD  FOR  AN  ELECTRICAL  EXHIBIT- 

On  this  page  is  shown  a  fac-simile  of  the  certificate 
accompanying-  the  Gold  Medal  awarded  to  the  Canadian 
General  Electric  Company,  of  Toronto,  by  the  directors 
of  the  Toronto  Industrial  Exhibition  for  their  very  com- 
prehensive exhibit  at  the  recent  exhibition,  which  was 
illustrated  in  our  September  number.  An  interesting 
feature  of  the  Medal  is  that  it  bears  on  its  face  the 
words  "  In  Commemoration  of  the  Accession  of  Ed- 
ward VII,  Rex.  et  Imperator,  igoi."  It  was,  of  course, 
in  view  of  the  change,  necessary  to  make  a  special  die 
for  this  year's  issue  of  medals,  but  by  doing  so  they  are 
distinct  from  every  other  issue.  It  is  understood  that 
this  is  the  first  time  that  a  Gold  Medal  has  been  awarded 
by  the  Toronto  Industrial  Exhibition  Association  for  an 
exhibit  of  electrical  apparatus. 


PERSONALS. 

Mr.  J.  J.  Pranklin,  some  years  ago  manag^er  of  the  Montreal 
Street  Railway,  died  in  Toronto  last  month,  at  the  age  of 
54  years. 

Mr.  S.  Sotomayor,  of  Chile,  South  America,  has  been  in 
Canada  recently  looking  into  the  utilization  of  water  power  for 
electrical  purposes.  In  Chili,  notwithstanding  that  there  are 
abundant  water  powers,  they  have  been  employed  but  very  little 
for  electrical  purposes 

Mr.  F.  W.  Martin,  superintendent  of  the  Hamilton  Electric 
Light  S:  Cataract  Power  Company,  has  been  appointed  man- 
ager of  the  Lincoln  Light  &  Power  Co.,  of  St.  Catharines.  Mr. 
Martin  is  held  in  high  esteem  by  the  officials  and  employees  of 
the  Cataract  Power  Company,  and  upon  tendering  his  resig- 
nation he  was  presemed  with  a  handsome  gold  watch  and  chain 
and  a  Masonic  charm.  The  presentation  was  made  by  Mr. 
Gordon  J.  Henderson,  ■superinleiidenl  of  the  lighting  depart- 
ment, and  was  acknowledged  in  words  of  appreciation  by  Mr. 
Martin. 


BY  THE  WAY 

In  the  entrance  to  the  Electricity  Building  at  the 
Pan-American  Exhibition  are  displayed  *a  number  of 
"  first  "  things  in  electrical  devices.  Among  them  is 
an  arc  lighting  machine,  labelled  "First  Arc  Machine 
used  for  public  lighting — date  unknown."  I  am  told 
that  the  machine  was  manufactured  in  Philadelphia  by 
Mr.  J.  J.  Wright,  now  manager  of  the  Toronto  Electric 
Light  Co.,  and  that  on  one  of  the  brass  set  screws 
may  still  be  seen  his  mark  made  with  a  file  at  the  time 
the  machine  was  mnniifacttired.  Mr.  Wright  could  no 
doubt  supply  the  missing  date  and  in  addition  much 
interesting  historical  matter  relating  to  this  and  other 
devices  invented  by  himself,  Prof.  lilihu  Thomson,  and 
other  pioneers  of  the  electrical  industry.  Hut  his 
well-known  modesty  forbids. 

Mr.  George  C.  Rough,  manager  al  St.  John,  N.  B.,  for 
R.  E.  T.  Pringle,  of  Montreal,  has  been  suceedod  by  Mr. 
Irving  Smith,  who  for  some  years  was  with  the  Canadian 
General  Electric  Company. 


TRADE  NOTES. 

The  Electric  Repair  and  Contracting  Company,  Montreal, 
Que.,  recently  installed  the  wiring  for  150  lights  for  the  Royal 
Shoe  Company  and  230  lights  for  the  Geo.  Slater  Shoe  Company, 
Maisonneuvc,  Que. 

John  Forman,  dealer  in  electrical  apparatus  and  supplies, 
Montreal,  Que.,  supplied  all  the  Imperial  transformers  for  the 
recent  electrical  illuminations  in  Quebec,  over  13,000  lights  being 
used.  These  transformers  are  manufactured  by  the  American 
Transformer  Co.,  New  Jersey,  Mr.  Forman  having  the 
Canadian  agency. 

Messrs.  Munderloh  &  Co.,  manufacturers  of  electrical  sup- 
plies, Montreal,  have  just  issued  a  neat  and  attractive  bulletin 
illustrating  their  new  "Solar"  alternating  current  multiple  arc 
lani|is.  This  company  claim  the  Solar  lamps  have  given  univer- 
sal satisfaction  wherever  installed,  and  that  they  are  being 
placed  where  most  other  alternating  current  multiple  arc  lamps 
failed  to  give  satisfaction.  They  are  handsome  in  appearance, 
well  made  and  efficient. 

During  the  recent  illuminations  in  Montreal  the  Sayer  Electric 
Company,  in  their  arrangement  of  lights  on  the  buildings  entrust- 
etl  to  them,  did  some  of  the  best  work  done  in  the  city.  .As  a 
proof  of  this  the  following  buildings  and  houses  may  be  men- 
tioned :  City  Hall,  Canada  Life  Building,  St.  James  street  ;  .Star 
Building,  Bank  of  Toronto  Building,  residences  of  R.  Wilson- 
.Smith,  Sherbrooke  street,  II.  Graham,  .Sherbrooke  street,  R. 
Stanley  Bagg,  Sherbrooke  street,  and  G.  H.  Burland,  Sherbrooke 
street. 
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A  ROYAL  TROLLEY  CAR. 

Upon  the  occasion  of  the  recent  visit  of  the  Duke 
and  Duchess  of  Cornwall  to  Ottawa,  they  were  trans- 
ported from  Rideau  Hall  to  the  Chaudiere  in  a  trolley 
car  provided  by  the  Ottawa  Electric  Railway  Company 
expressly  for  the  use  of  their  Royal  Highnesses.  It 
is  fifty  feet  in  length,  straight  sides,  and  vestibuled  at 
both  ends,  with  full  monitor  roof  of  the  Pullman  pat- 
tern. The  color  is  also  Pullman  standard,  with  the 
British  coat-of-arms  in  gold  conspicuous  on  both  front 
and  rear. 

The  interior  of  the  car,  shown  herewith,  is  finished 
in  antique  polished  oak,  the  ceiling  being  covered  with 
three  ply  bird's  eye  maple  veneer,  and  decorated. 
There  are  four  large  British  plate  mirrors  set  in  frames, 
two  at  either  end  of  the  car.  All  trimmings,  such  as 
hat  racks,  hooks,  etc.,  are  of  solid  bronze.  The  win- 
dow curtains  are  of  the  latest  design,  and  are  very 
ornamental.  The  car  is  brilliantly  illuminated  by  five 
clusters  of  incandescent  electric  lamps,  twenty-one  in 
all.  The  floor  is  covered  with  a  rich.  Royal  blue 
velvet  carpet.  The  car  contains  fourteen  large  easy 
chairs  beautifully  upholstered  in  olive  green  plush.  The 
trucks  are  double,  and  of  the  swing  motion  pattern 


which  are  equipped  with  Westinghouse  38  B  motors. 
The  length  of  the  car  over  all  is  43  feet  6  inches,  width 
about  7  feet,  and  height  from  floor  to  ceiling  7  feet  6 
inches.  On  one  side  the  car  is  closed  to  a  height  of  3 
feet  3  inches  from  the  floor,  and  the  upper  part  of  this 


New  Tvpe  Car. 

side  contains  sashes  making  two  half  windows,  the 
upper  panels  being  stationery  and  the  lower  ones  open- 
ing upwards.  The  other  side  of  the  car  is  entirely 
open.  A  view  of  the  open  side  is  herewith  shown. 
Grab  handles  are  placed  on  each  post  on  the  open 
side  of  the  car,  and  each  .•>eat  is  also 
supplied  with  a  grab  handle.  The 
seats  are  18  inches  high  with  a  15 
inch  face,  wilh  side  frames  filled  in 
with  strips  of  by  ^4  inch  maple. 
.\  foot  rest  is  provided  under  each 
seat,  and  a  steel  panel  supports  each 
seat  on  the  step  side  of  the  car.  On 
the  closed  side  the  seats  are  supported 
from  cast-iron  brackets  on  the  posts. 

The  Stirling  brake  is  used  on  one 
end  of  the  car  only.  The  lighting  con- 
sists of  a  centre  5-light  cluster  and  a 
4-light  cluster  at  each  end,  one  tight 
in  the  rear  vestibule  and  one  lor  the 
iiead  litrht. 


Interior  Royal  Trolley  Car. 

with  graduated  springs.  The  electric  equipment  is 
very  complete,  and  consists  of  four  Westinghouse 
50  h.  p.  motors.  The  car  is  also  fitted  with  the 
Westinghouse  automatic  air  brake,  and  is  capable  of 
attaining  a  speed  of  fifty  miles  an  houi.  It  was  manu- 
factured by  the  Ott^awa  Car  Manufacturing  Company. 


NEW  TYPE  OPEN  CAR 

A  new  style  of  open  car  has  been  in  operation  the 
past  summer  by  the  Montreal  Park  &  Island  Railway 
Company,  of  Montreal,  and  the  London  Street  Railway 
Company,  of  London,  Ont.  It  consists  of  a  15-bench 
open  car,  one  side  of  which  is  the  same  as  that  of  a 
closed  car.  It  has  a  seating  capacity  for  75  persons. 
It  is  geared  to  run  at  a  speed  of  45  miles  an  hour,  and 
MS  mounted  on  double  trucks  of  the  company's  standard, 


Messrs.  Clarke  Bros.,  of  New  \  ork,  and 
Thomas  Meaney,  of  Toronto,  are  at»oui  to 
develop  a  water  power  on  the  St.  Marffuer- 
ite  river,  seven  miles  from  the  villa^ 
of  Seven  Islands,  in  the  province  of 
•  «^}uebec.  It  is  the  intention  to  build  a 
large  pulp  mill  and  to  employ  eleclricily 
for  the  operation  of  certain  machines  and  a  short  railway. 
The  company  has  agreed  to  expend  ^1500,000  vvitnin  two  years. 
Henry  Holgale,  of  Toronto,  is  consulting  engineer  for  the 
hydraulic  work. 

Satisfactory  progress  is  being  made  with  the  building  c>f  the 
plant  of  the  Cascade  Water,  Tower  &  Light  Company,  Limited, 
situated  on  the  main  Kettle  river  at  Cascade,  B.C.  A  dam  has 
been  constructed  at  the  head  of  a  rocky  gorge,  which  raises  the 
water  to  a  height  of  ,^6  feet  above  the  natural  level,  and  gives  a 
working  head  of  156  feet  at  low  water.  The  dam  is  of  timber  crib- 
work  filled  with  rock  and  400  feet  in  lenglll.  The  water  is  con- 
veyed from  the  dam  to  the  power  house  first  by  an  o\^n  rock  cut 
225  feet  long,  then  by  a  tunnel  400  feet  and  again  by  another 
open  channel  for  a  distance  of  500  feet.  The  power  house  will 
be  placed  on  at  natural  bay  a  the  foot  of  the  falls.  The  turbines 
will  be  of  the  horizontal  type,  two  wheels  in  each  case,  and  the 
generators, supplied  by  the  Westinghouse  Com|>any. will  l-»e  three- 
phase  alternating  type,  while  step-up  transformeis  will  be  nsod 
to  raise  the  current  for  transmission. 
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DEVELOPMENT  OF  ARC  LAMPS. 

The  history  of  the  arc  lamp  has  been  a  story  of  improvement, 
and  the  tendency  in  construction  has  of  late  taken  a  decided  turn 
toward  the  use  of  the  fewest  parts  possible  consistent  with  reli- 
able operation.  The  result  of  this  has  been  the  production  of 
arc  lamps  that  are  models  of  simplicity  in  mechanical  construc- 
tion and  electrical  design.     For  many  years  after  the  advent  of 

commercial  arc  lighting-  the  manu- 
facturing companies  ,  while  exercis- 
ing any  amount  of  effort  and  skill 
in  the  perfection  of  generating  ap- 
paratus, seemed  strangely  oblivious 
to  the  shortcomings  of  arc  lamps. 
Any  combination  of  magnets,  levers, 
wheels  and  springs  that  would  sep- 
arate the  carbons  and  feed  them  to- 
gether again  with  any  degree  of 
regularity,  was  considered  as  fulfill- 
ing all  I  equirements  for  an  arc  lamp. 

Recently,  however,  many  import- 
ant improvements  have  been  made  to 
this  much  neglected  piece  of  appara- 
tus. After  a  ssries  of  exhaustive  ex- 
periments and  tests,  a  constant  di- 
rect series  enclosed  arc  lamp  has 
been  evolved  by  the  Adams-Bagnall 
Electric  Co.,  of  Cleveland,  Ohio, 
which  is  a  model  of  simplicity  of 
design  and  excell  ence  of  construc- 
tion, and  which  appears  to  fulfill 
every  requirement  of  modern  arc 
lighting.  One  of  the  most  vital  parts 
of  an  arc  lamp  is  its  cut-out.  The 
Adams-Bagnall  have  produced  a  construction  that  is  unique  and 
effective  and  one  which  actually  improves  the  more  it  is  used.  It 
consists  of  a  bar  loosely  pivoted  in  its  center  to  the  upper  end  of 
the  armature  of  the  regulating  magnet.  One  end  of  this  bar  car- 
ries the  contact,  which  is  of  coin  silver  ;  the  other  end  is  shaped  to 
form  a  contact  of  large  service  for  carrying  the  volume  of  current . 
In  operating,  these  silver  contacts  meet  first  and  cut  out  the  lamp, 
when  by  the  combination  of  the  motion  of  the  armature,  due  to 
gravity,  the  finished  brass  surfaces  are  brought  into  contact  for 
carrying  the  greater  part  of  the  current.  As  the  silver  contacts 
close  first  and  open  last,  the  sparking  is  entirely  confined  to  their 
surfaces  ;  the  brass  surfaces  do  not  corrode  by  the  action  of  the 
lamp.    This  is  oulv  one  of  the  many  improveinents  which  have 
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been  made  to  the  ordinal y  arc  lamp,  and  the  successes  which  it 
may  be  expected  to  attain  in  the  future  is  attested  by  the  fact 
that  the  Ottawa  Flectric  Company  installed  last  year  600  lamps 
of  this  pattern  ;  and  in  the  city  of  London,  Ont.,  350  are  now  in 
operation.  This  firm  manufacture  twelve  varieties  of  arc  lamps, 
including  alternating  current,  constant  potential,  enclosed  arc 
lamps  as  well  as  direct  current,  constant  potential,  enclosed  arc 
lamps. 


THE  HARDILL  COMPOUND  ENGINE. 

The  town  of  Mitchell,  Ontario,  presents  an  example  of  Cana- 
dian enterprise  in  the  possession  of  a  company  who  are  meeting 
with  success  in  the  manufacture  of  a  compound  steam  engine  in- 
vented and  perfected  by  purely  Canadian  genius. 

Mr.  Joseph  Hardill  succeeded  in  January,  1899,  in  obtaining  the 
Canadian  and  United  States  patents  on  a  new  design  of  cylinders 
and  valves  for  a  compound  engine  which  had  occupied  his  atten- 
tion for  a  number  of  years.  Considerable  interest  was  hereby 
manifested  among  experts,  who  recognized  in  this  design  the 
possibilites  of  an  inexpensive,  yet  complete  and  serviceable  engine 
presenting  promise  of  increased  economy,  besides  other  features 
heretofore  unobtainable,  at  a  price  which  would  be  within  the 
reach  of  all  steam  users,  and  at  the  same  time  be  so  free  from  all 
complicated  parts  and  gears  that  it  could  be  operated  by  anyone 
capable  of  handling  an  ordinary  slide  valve  engine. 

An  engine  was  accordingly  built  and  sent  (o  McCill  University, 
where  it  was  subjected  to  an  unusually  thorough  and  practical 
test,  and  although  the  engine  was  the  first  of  its  kind,  the  results, 
we  understand,  were  gratifying  beyond  the  fondest  expectations 
of  its  builders,  who  were  congratulated  on  their  possession  of  a 
most  valuable  invention. 

A  company  was  then  formed  and  incorporated  under  the  name 
of  the  Hardill  Compound  Engine  Company,  of  Mitchell,  Ont., 
Limited,  who  immediately  made  preparations  for  placing  the 
engine  on  the  market,  and  have  been  working  quietly  for  a  little 
more  than  two  years,  perfecting  designs  and  building  patterns, 
so  that  to-day,  as  all  who  attended  this  year's  Exhibition  at  Tor- 
onto will  agree,  they  have  succeeded  in  producing  an  engine 


The  Hardill  Compoi'nd  Engine. 

which  for  performance  and  appearance  is  of  exceptional  merit. 

In  the  meantime  a  number  of  engines  had  been  sold,  and  maj' 
be  found  doing  almost  every  conceivable  kind  of  work,  and  giv- 
ing such  general  satisfaction  that  the  success  of  this  engine  seems 
assured.  The  company  are  now  prepared  to  supply  this  engine 
in  all  sizes,  from  15  h.  p.  to  lOO  h.  p.,  with  the  assurance  that 
every  engine  will  fulfill  the  claims  made  for  it. 

A  company  has  recently  been  organized  in  Buffalo  who  are 
building  the  same  engine  and  meeting  with  the  same  degree  of 
success.  One  of  their  engines  was  tested  at  Cornell  I'niversity, 
and  its  performance  was  such  as  to  call  for  the  most  flattering 
commendations.  It  is  iiardly  necessary  to  state  that  these  two 
universities  are  equipped  with  special  facilities  for  making  such 
tests  in  a  most  thorough  and  vigorous  manner,  and  that  their  re- 
ports are  comprehensive  and  absolutely  impartial. 

The  Hardill  compound,  of  which  an  illustration  is  shown, 
is  a  compact,  self-contained,  medium  speed  engine  of  the 
tandem  compound  type.  It  may  be  operated  as  a  double- 
aciing  or  single-acting  compound  as  may  be  rec|uired.  The 
peculiar  feature  is  the  two-valve  chests,  one  on  each  side  of  the 
cylinders.  These  chests  Ibrin  the  bulkhead  and  are  cast  in 
the  same  piece  with  the  cylinders,  giving  great  rigitlity  to  the 
structure.  Each  valve  is  complete  in  itself  and  independent  of 
the  other,  being  operated  by  separate  eccentrics  so  that  either 
may  be  shut  off  at  discretion  without  impairing  the  operation 
of  the  engine,  in  cases  where  half  or  less  than  half  the  usual 
power  is  required.  The  valves  are  extremely  simple  and  com- 
pact, and  themselves  form  the  means  of  conveying  steam  from 
the  high  pressure  cylinder  to  the  low  pressure  cylinder  with- 
out the  aid  of  a  receiver  cir  any  other  connections.  This  Is  in 
itself  a  strong  recommendation,  in  addition  to  the  fact  that  the 
steam  from  the  high-pressure  cylinder,  before  being  admitted 
to  the  low-pressure  cylinder,  must  pass  through  the  valve  which 
is  a'  all  times  surrounded  by  live  steam,  thus  preventing  con- 
ilensalion    and  insuring  the  desired  result  of  greater  economy. 

The  makers  are  desirous  of  having  the  public  become  ac- 
c|uainled  with  this  new  engine,  and  vvill  gladly  correspond 
with  all  who  are  interested  in  a  reliable  and  economical 
engine  ;il  a  reasonable  cost. 
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OILING  CRANK  PINS,  WRIST  PINS  AND  GUIDES 
OF  STEAM  ENGINES. 

By  W.  H.  Wakeman. 

The  plan  of  oiling  a  bearing  that  is  in  motion  (like  the  crank 
pin  of  an  engine)  from  a  stationary  oil  cup,  is  now  so  commonly 
practised  that  it  attracts  little  or  no  attention  among  engineers 
in  large  cities.  But  this  was  not  always  so  ;  even  now  there 
are  hundreds  of  engines  running  without  this  great  improvement, 
and  there  are  still  a  few  engineers  who  do  not  appreciate  the 
value  of  such  a  device.  The  word  "  few  "  here  means  several 
thousands,  for  it  is  used  in  a  comparative  sense  only  ;  the  tctal 
number  of  engineers  in  this  country  is  very  large. 

From  the  time  that  I  first  opened  the  throttle  valve  of  an  en- 
gine until  the  present  day,  it  has  been  my  ambition  to  keep 
my  engine  running  at  full  speed  for  the  required  number  of 
hours,  whatever  that  might  be,  from  the  mill  that  runs  but  five 
hours  without  a  stop  to  a  run  of  132  hours  without  closing  the 
throttle  valve.  During  the  first  six  years  of  this  time  I  did  not 
have  any  way  of  oiling  my  crank  pin  while  in  motion,  except  a 
cup  that  revolved  with  the  crank.  I  am  free  to  admit  that  the 
care  necessary  to  keep  that  pin  from  heating  was  greater 
than  that  caused  by  all  the  other  bearings  combined,  for  I 
could  fix  them  while  running,  but  any  mistake  in  setting  that 
crank  pin  oiler  was  sure  to  bring  the  whole  mill  to  a  standstill 
before  the  appointed  time. 

The  oiler  consisted  of  a  common  brass  cup  screwed  into  the 
strap  on  the  connecting  rod,  with  a  tube  in  the  center  through 
which  a  piece  of  lamp  wicking  was  drawn.  When  this  was 
new  it  would  feed  too  fast  ;  when  it  had  been  used  a  few 
weeks  it  fed  just  right,  and  after  that  if  fed  too  slowly,  pro- 
vided it  was  not  taken  care  of,  so  that  the  adjustment  consisted 
in  manipulating  this  piece  of  wicking  every  morning  and  noon  so 
as  to  overcome  its  exasperating  tendency  to  feed  too  much  or 
too  little  ;  but  the  rule  followed  was  made  up  from  daj-  to  day, 
so  that  it  is  impossible  to  repeat  it  here. 

On  the  second  engine  that  I  engaged  to  run,  a  ver\-  similar 
device  was  used  for  the  crank  pin.  I  soon  discovered  thaj 
this  shop  contained  machinery  that  could  not  be  stopped  aj 
pleasure  without  damaging  the  stock  used,  hence  the  crank  pin 
became  more  important  than  ever  in  my  estimation.  I  decided 
that  a  "  wiper  "  was  necessary,  but  wipers  were  expensive  at 
that  time,  and  as  I  was  anxious  to  make  as  good  a  record  as 
possible  in  the  cost  of  niniiiiig  the  plant,  I  had  one  made.  A 
neighboring  blacksmith  forged  out  a  piece  of  iron  and  punched 
a  large  hole  in  it,  so  that  by  taking  one  of  the  capscrews  out  of 
the  main  bearing,  putting  it  through   this  hole    and  returning 


capscrew  to  its  place,  I  had  a  standard  that  answered  the  same 
purpose  as  that  shown  in  Fig.  i.  A  piece  of  sheet  brass  was 
fitted  into  the  cup  on  the  strap,  a  sightfeed  oiler  put  on  the 
standard,  and  other  details  attended  to  that  made  it  possible  to 
run  that  engine  as  many  houis  as  required  without  shutting 
dovvn  to  oil  the  crank  pin.  I  am  not  advocating  the  idea  of 
making  such  devices  to  the  exclusion  of  those  put  on  the  market 
by  reliable  parties,  for  the  ones  sold  in  competition  with  others  in 
the  open  market  are  nearly  always  better  than  any  "  home- 
made"  device.  As  a  rule  they  are  cheaper,  too,  all  things 
considered.  I  am  not  in  sympatiiy  with  the  m;in  who  uses 
$6.00  worth  of  time  and  $1.50  worth  of  stock  in  m.iking  an 
article  he  could  buy  for  $5.00,  and  then  boasts  of  his  business 


sagacity.  I  do  claim,  however,  that  where  an  engineer  can  not 
induce  his  employer  to  purchase  some  needed  appliance,  he  is 
justified  in  making  it,  provided  it  is  not  patented. 

The  wiper  shown  in  Fig.  i  has  a  piece  of  flat  lamp  wick 
stretched  in  a  horizontal  position  underneath  the  sight-feed  oil- 
er ;  as  the  oil  is  dropped  on  this  it  filters  through  and  is  wiped 
off  from  the  under  side  by  the  moving  cup.  Fig.  2  is  all 
metal,  the  oil  falling  through  a  slot  and  hanging  underneath 
until  the  wiper  comes  around  and  takes  it  off.  This  iUust* 
tration  shows  the  same  device  in  use  on  the  eccentric 
engine.  While  this  is  not  absolutely  necessary  on  a  slow-speed 
engine,  it  is  a  very  good  thing  to  have  in  use. 


Fig.  3  shows  a  wrist  pin  oiled  in  the  same  way,  also  a  cup 
that  feeds  oil  to  the  lower  guide.  The  dotted  lines  show 
how  the  oil  rises  to  both  edges  of  this  circuhir  guide,  thus 
insuring  lubrication  for  the  highest  parts  of  it,  after  which  the 
oil  is  sure  to  work  downward  to  the  lower  part  without  further 
attention.  Fig.  4  illustrates  another  device  for  oiling  a  crank  pin 
while  in  motion.  The  principle  on  which  it  operates  is  the  use 
of  centrifugal  force.  The  sight-feed  oiler  drops  oil  into  the 
hollow  ball  beneath  it.  out  of  which  it  flows  to  the  right  and 
drops  into  the  hollow  ball  which  revolves  opposite  the  center  of 
the  crank  shaft.  So  long  as  it  remains  at  ihe  center  there  is 
no  tendency  to  go  in  either  direction,  but  when  the  crank  is 
down  the  oil  moves  away  from  the  center,  and  once  started 
on  its  journey  it  quickly  travels  toward  the  crank  pin  without 
regard  to  the  position  ol  the  crank.  It  is  quite  a  job  to  apply 
this  form  of  oiler  to  an  engine  in  a  mill,  as  two  holes  must  be 
bored  in  the  crank  pin,  but  it  is  very  satisfactory  in  practice, 
because  it  throws  the  oil  less  than  any  other  device.  The 
same  principle  is  utilized  on  some  center-crank  engines,  where 
oil  is  taken  from  oilers  on  the  shaft  bearings,  and  used  in  the 
same  way. 

Having  described  these  oilers,  I  wish  to  call  attention  to  their 
great  value  to  steam  users,  not  only  on  account  of  preventing 
lost  time  in  shutting  down  during  working  hours,  but  because 
they  deliver  oil  to  the  rubbing  surfaces  in  small  quantities  and 
at  regular  intervals.  It  is  quite  possible  for  these  vurfaces 
to  wear  much  more  than  is  necessary  without  heating  or  giving 
any  outward  indication  except  that  the  keys  need  frequent  ad- 
justment and  the  boxes  are  worn  out  sooner  than  they  ought 
to  be.  Some  mill  owners  regard  such  devices  as  luxuries,  il.ere- 
fore  they  can  be  dispensed  with  ;  hut  this  idea  is  not  wholly 
correct,  for  while  a  mill  can  be  run  without  them  it  does 
not  pav  to  do  it.  It  seems  rather  inconsistent  to 
find  a  mill  in  a  citj-,  near  machine  shops  and  other 
places  where  repairs  are  made,  fully  equipped  with  oilers 
that  prevent  friction  and  wear,  and  then  to  find  another  mil' 
located  several  miles  from  the  nearest  machine  shop  (which  may 
be  a  primitive  affair  at  best)  fitted  with  oilers  that  do  not  pre- 
vent the  bearings  from  becoming  warm  every  day.  In  such 
places  repairs  are  always  expensive,  since  it  takes  so  long  for 
one  or  more  machinists  to  reach  the  place. 

The  only  objection  to  wipers  on  the  crank  pin  and  wrist  pin 
of  an  engine  is  that  they  call  for  oil  cups,  or  rather  oil-catch- 
ers, that  are  open  on  the  top,  and  when  located  in  a  dusty  mill 
there  is  a  chance  for  some  of  the  flying  dust  to  get  into  the  open 
cups  and  clog  them,  or  work  down  into  the  bearings  and 
damage  theni.    This  objection  may  easily  be  o\ercome,  how. 
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ever.  A  small  piece  of  waste  put  loosely  into  each  one  will 
allow  the  oil  to  filter  through  it,  but  will  catch  the  particles  of 
dust.  It  is  necessary  to  renew  these  pieces  of  waste  frequently 
in  order  to  prevent  them  from  becoming  hard  enough  to  stop 
the  oil  from  filtering  through  fast  enough  to  keep  the  bearings 
well  lubricated.  This  is  but  a  small  job,  and  need  not  be  done 
more  than  twice  each  week. — The  Wood  Worker. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

HAMILTON   NO.  2. 

The  first  open  meeting  of  Hamilton  No.  2  took  place  on  the 
evening  of  October  loth,  when  a  paper  on  "  The  Metric  System 
of  Weights  and  Measures  "  was  read  by  Mr.  J.  Gill,  B.A.,  of  the 
Collegiate  Institute,  Hamilton.  The  paper  was  very  interesting, 
and  the  Association  is  to  be  comme  ided  on  being  the  first  to  take 
up  this  subject. 


TORONTO  NO.  I. 

Editor  Electrical  News  : 

Dear  Sir, — At  a  meeting  of  the  above  Association  held  on 
Wednesda)',  September  15th,  I  was  appointed  correspondent  to 
the  Mechanical  Press.  We  had  a  fairly  good  meeting  ;  several 
questions  being  up  for  discussion,  one  regarding  the  respective 
merits  of  the  Wheelock,  Corliss  and  Brown  engines.  Each  en- 
gine had  its  supporters,  and  from  the  points  brought  out  it  would 
be  difficult  to  say  which  engine  is  the  best. 

At  a  meeting  on  October  2nd  the  Educational  Committee  re- 
ported that  it  was  the  intention  to  hold  a  series  of  open  meetings 
on  the  third  Wednesday  of  each  month  during  the  winter.  The 
first  will  be  held  on  October  i6th,  when  a  paper  will  be  given  by 
Bro.  W.  Bourne,  superintendent  of  the  Toronto  Electric  Light 
Company,  on  "  Care  and  Management  of  Dynamos  and  Motors." 
A  cordial  invitation  is  extended  to  all  who  are  interested  in  elec- 
trical engineering.  Trusting  that  you  will  find  space  for  this  in 
your  valuable  paper,  I  am. 

Yours  truly, 

H.  E.  Terry, 

Corresponding  Secretary. 


Branch  office  of  the  Canadian  Elkctrical  News, 
Imperial  Building, 

Montreal,  October  5th,  1901. 

Although  business  has  been  rather  quiet  electrically  during 
the  hot  summer  months,  when  there  was  a  considerable  exodus 
from  Montreal,  it  has  now  resumed  its  s.vay,  and  the  outlook 
for  the  fall  is  very  fair. 

There  seems  to  be  little  doubt  but  that  the  St.  Lawrence 
Power  Company,  who  tendered  for  the  civic  arc  lighting  in 
Montreal,  (but  lost  it  through  no  fault  of  their  own),  mean  to  do 
business  in  this  city  any  way.  The  names  they  mention  in  their 
directorate  ought  to  get  them  right  of  way  via  C.  P.  R.  track 
land  to  .Montreal,  with  the  fair  chance  of  doing  some  business  at 
small  villages  along  the  route.  Apart  from  arc  lighting  there  is 
still  a  good  field  for  them  for  motor  and  residential  incandes- 
cent power. 

Both  the  American  and  International  Schools  of  Correspond- 
ence, each  of  which  conduct  electrical  courses,  have  opened 
local  offices  in  the  vicinity  of  the  corner  of  Windsor  and  St. 
Catherine  streets. 

The  new  distributing  station  for  the  Royal  Electric  C  oinpany 
is  now  pretty  well  built,  and  when  con)pleted  will  give  them 
more  scope  to  handle  additional  load.  We  understand  the  lay- 
out of  this  is  in  the  hands  of  Mr.  Marchand,  formerly  expert 
with  the  Weslinghouse  Company,  but  now  employed  by  the 
Chambly- Royal  combination. 

It  would  be  interesting  to  know,  in  the  face  of  the  elaborate 
systems  for  handling  accounts  described  at  one  of  the  late 
C.  E.  A.  conventions,  why  the  Montreal  Clas  Com[>any  is  able  to 
handle  a  greater  number  of  accounts  than  the  I'^lectric  Com- 
pany, and  with  less  staff  ? 

The  Hell  Telephone  Coni|)any  ileserve  great  credit  for  one  of 
the  finest  telephonic  equipmonis  ever  produced  and  inst.illed. 
We  refer  to  the  system  they  have  lately  |)ut  up  in  the  Royal 
travelling  train. 

Some  of  the  illumination  devices*  for  the  royal  visil  were 


certainly  worth  comment.  Referring  to  those  on  Windsor  Hotel, 
which  designs,  we  read  in  the  lay  press,  were  imported  from 
England  :  Since  when  was  it  necessary  to  import  from  England 
the  "  stars  and  stripes,"  and  why  use  it  at  all  ?  It  may  be  a 
desire  to  please  American  guests,  but  if  so  it  was  a  very  poor 
compliment,  to  say  the  least,  to  the  city's  Royal  guest.  There 
was  no  harm  in  Americans  so  honoring  our  prince,  but  Britishers 
surely  can  honor  him  by  other  means  than  by  display  of  a 
foreign  flag,  even  admitting  the  fact  that  it  was  a  nice  com- 
bination of  colored  electric  bulbs.  Another  anomaly  was  the 
(so-called)  Irish  flag,  consisting  of  the  Union  Jack  in  the  left 
upper  corner,  green  ground  with  yellow  harp.  Prettily  lamped, 
we  admit,  but  such  incorrectness  and  lack  of  taste  ought  to 
cause  our  future  king  to  smile  if  nothing  more.  This  design 
surely  was  not  "  imported.  " 

The  Grand  Trunk  Railway  depot  was  a  neat  bit  of  work,  the 
illumination  installation  being  done  by  the  Royal  Electric  Com- 
pany. This  company  installed  thousands  and  thousands  of 
incandescent  lamps  on  many  public  buildings,  principally  "  strip 
work,"  picking  out  the  architectural  beauties  of  the  different 
buildings  with  good  effect.  Clear  lamps  were  almost  invariably 
used.  Among  the  monograms,  shields  and  like  devices  shewn, 
the  Montreal  Electric  Company  had  some  handsome  com- 
binations ;  the  backgrounds  being  all  neatly  painted  or  gilded  in 
"  proper"  colors  and  picked  out  with  colored  lamps  to  match. 
Columns  might  be  written  on  the  illumination  question,  but 
suffice  it  to  say  that  every  electric  contractor  and  power  supply 
company  in  Montreal  was  rushed.  On  the  average  good  taste 
was  displayed  by  the  contractors  with  their  designs,  and  it  is 
safe  to  say  the  two  evenings  will  be  referred  to  bv  electricians 
here  in  days  to  come  when  the  Duke  is  safely  back  in  his  own 
home. 

According  to  the  lay  press,  Tesla  is  again  "promising  things." 
Is  it  not  nearly  time  for  some  one  to  sue  that  gentleman  for 
"  breach  of  promise  "  ! 

The  Canadian  Pacific  Railway  was  patriotic  enough  to  manu- 
facture the  cars  for  the  Royal  train  in  Canada  ;  yet  gave  the  illu- 
mination of  their  building  for  the  Royal  visit  toan  American  (Bos- 
ton) firm.  "  Shades  ot  Sii  John — what  is  pati  iotism ? " — evidenth- 
dollars  and  cents. 

Another  municipality  wants  to  I ry  it.  As  Westmount  (Montreal) 
got  no  answers  to  their  request  for  tenders  for  municipal  arc  light- 
ing, owing  to  the  fact  that  the  companies  were  then  busy  flying 
for  bigger  game,  they  now  think  they  would  like  to  emulate 
some  Ontario  towns  by  having  their  own  plant.  The  success  of 
such  in  the  face  of  statistics  is  exceedingly  doubtful,  but  as  the 
suburb  in  question  is  apparently  honestly  governed,  it  1-.  just  pos- 
sible they  might  succeed. 

Here  is  an  mstance  of  charges  for  current  during  the  visit  of  His 
Royal  Highness  the  Duke  of  York.  Minimum  charge  would  be  $:jo 
for  100  lamps  for  the  two  evening's  display.  Let  us  compare  this 
with  meter  ordinary  rates  :  Say  4  hours  per  night  =  400  lighting 
hours  per  night,  or  Sou  lighting  hours  per  two  nights  \  3^  cent  per 
lamp  hour  =  $6.00  less  33j<5%  discount  =  $4.00  net.  Rather  a 
difference  !  Now,  multiplying  the  regular  rate  by  i  2  ' 2  times,  is 
good  figures,  and  at  such  prices  patriotism  comes  high.  Although 
the  public  were  prepared  to  pay  higher  than  usuhI,  there  were 
many  who  deemed  this  extortion,  and  who  promise  to  remember 
the  fact  when  the  proper  time  comes. 

A  New  York  newspaper  correspondent  writes  his  paper  to  the 
effect  that  Quebec  had  the  site,  but  Montreal  had  the  money, 
hence  the  illuminations  were  grander.  So  say  all  of  us  who  have 
seen  both,  and  it  is  exceedingly  doubtful  if  any  other  city  will 
have  40,000  additional  lights  gonig  for  His  Royal  Hitfhness. 

The  public  who  use  incandescent  light  in  their  homes  are  begin- 
ning to  wonder  whether  thev  may  not  pay  dearly  for  the  late  civic 
arrangement  with  the  Royal  Company  of  $60.00  per  arc.  It 
seems  the  fad  of  putting  a  maximimi  rate  for  private  incandes- 
cent, which  appeared  in  old  arrangement,  has  been  overlooked  in 
the  new,  and  the  Royal's  incandescent  rate  at  jiresent  is  cent 
per  lamp  hour  on  50  volt  basis,  less  33,''j%  cash  discount  for 
prompt  payment.  The  Lachine  Company  are  on  the  same  basis 
except  that  their  discount  is  40"/  .    The  old  rate  was  }^c.  xiol. 

Mr.  Walbank,  the  able  and  energetic  managing-director  for  the 
Lachine  Rapiils  Company,  is  to  be  congratulatod  on  again  secur- 
ing the  arc  lighting  contract  for  the  municipality  of  Westmount. 
The  figure  named  is  $go.oo  pei-  arc  per  annum.  This  is  slightly 
better  than  the  former  price  to  the  municipality,  which  was  $100. 

Mr.  Tabener,  one  of  the  most  esteemed  contract  canvassers 
formerly  with  the  Royal  Electric  Conqiany,  has  severed  his  con- 
nection with  that  company,  anil  accepteil  a  like  position  with  the 
Lachine  Company.      Ills  frieiuls  vvill  wish  him  success  in  his  new 
position. 

The  .Standard  Light  &  Power  Company,  which  is  is  to  a  l  erlain 
extent  affiliated  with  the  Lachine  Company,  has  just  ileclared  a 
dividend  at  the  rate  of  8  per  cent,  per  annum.  This  Compain'  is 
managed  by  Mr.  Chas  Morton,  and  appears  to  move  in  the  even 
tenor  of  its  way,  doing  a  snug  and  profitable  little  business  and 
keeping  free  from  fracas  with  civic  officials  atid  coslumers.  Thev 
purchase  their  "jviice  "  wholesale,  as  it  were,  from  Lachine  Coni- 
l^any  and  transform  it  by  motors  and  dynamos  fiom  A.  C.  to  D. 
C,  serving  principally  motors  ;  although  they  do  consiilerable 
lighting  also.    A  steam  reserve  plant  is  kept  as  a  stand  bye. 

The  linpeiial  Electiical  Company  in  the  north-e.istern  pail  of 
the  city,  have  transteired  their  allegiance  (or  are  about  to  do  so) 
to  the  Royal  Electric  Company.  This  company  do  considerable 
lighting  business  in  that  portion  of  the  city,  and  have  a  nunuTOU^i 
elitiiitele  of  retail  stpres  on  St.  Lawnnice  Main  street, 
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MR.  JOHN  HORN. 

It  is  with  pecuHar  satisfaction  that  we  reproduce 
herewith  the  portrait  of  Mr.  John  Horn,  a  well-known 
teleg^rapher  of  the  early  days.  Mr.  Horn  was  the  editor 
of  the  first  Canadian  electrical  journal.  It  was  pub- 
lished in  Montreal  by  Hart  Bros.  &  Company,  in  the 
year  I884,  and  bore  the  same  title  as  this  journal,  the 
publication  of  which  was  commenced  some  years  after 
the  pioneer  electrical  journal   had  ceased  publication. 

Born  in  Montreal  in  1837,  Mr.  Horn  at  sixteen  years 
of  age  found  employment  with  the  Montreal  Telegraph 
Company,  and  in  1857  removed  to  New  York,  where 
he  became  identified  with  the  American  Telegraph 
Company.  Afterwards  he  entered  the  service  of  the  Wes- 
tern Union  Telegraph  Company  and  for  a  time  was  man- 
ager of  the  stock  exchange  business  of  that  company. 


Mr.  John  Horn. 


Returning  to  Canada  he  engaged  in  the  Canadian 
Military  Telegraph  Service  in  the  North-West.  In  late 
years  Mr.  Horn  has  been  a  resident  of  Montreal.  He 
is  the  possessor  of  a  fine  collection  of  early  American 
and  Canadian  history  of  the  telegraph  and  ot  many 
relics  relating  to  the  early  days  of  the  discovery.  Mr. 
Horn  still  takes  an  active  interest  in  everything  pertain- 
ing to  the  application  of  electricity  and  was  a  prominent 
figure  at  the  recent  convention  in  Montreal  of  the 
Old-Time  Telegraphers'  Association. 


'    ELECTRICAL  DEVELOPMENT  IN 
TORONTO. 

The  rapid  growth  of  business  in  the  supply  of  current 
for  both  light  and  power  has  compelled  the  Toronto 
Electric  Light  Company  to  install  another  new  engine 
of  1,500  horse  power,  built  by  the  Poison  Company  of 
Toronto.  This  engine,  whicn  is  of  the  vertical  type, 
has  unusually  heavy  parts  and  is  most  substantially 
built  throughout.  The  fly-wheel  weighs  40  tons,  the 
total  weight  of  the  engine  being  in  the  neighborhood  of 
200  tons.  The  cylinders  are  56  inches  in  diameter. 
The  bearings  throughout  are  water-jacketted,  thus  in- 
suring coolness  in  operation.  This  new  engine  is  called 
the  "Duke  of  York "  and  was  put  in  operation  on 
Thursday  last  on  the  occasion  of  the  Duke's  visit  to 
Toronto. 

The  Toronto  Electric  Light  Conipan\  lia\e  now  a 
total  engine  capacity  of  7,000  horse  power,  and  owing' 
to  the  rapid  growth  of  their  business  will  be  compelled 
to  install  additional  engines  at  an  early  date.  About 
two-thirds  of  the  engine  capacity  is  in  constant  opera- 
tion, one-third  being  always  kept  in  reserve.  On  the 
occasion,  however,  of  the  Royal  visit  more  than  the 
total  capacity  was  required  to  supply  current  for  street 
illumination. 


THE  USE  OF  FRICTION  CLUTCHES. 

The  Dodge  Manufacturing  Company,  Toronto,  have  drawn 
our  attention  to  a  paper  on  friction  clutches  read  before  the 
New  England  Manufacturers'  Association  by  Mr.  R.  Hill,of  which 
the  following  is  an  abstract  : 

To  construct  a  good  efficient  friction  clutch  of  any  class 
requires  a  great  deal  ol  patience  of  the  cut  and  tr\-  order  until 
the  parts  are  so  constructed  and  balanced  that  the  clutch  will 
back  up  the  principle  involved  and  when  put  on  the  market  it 
will  not  be  a  source  of  annoyance  on  account  of  the  weakness  of 
some  apparenth'  unimportant  part.  I  would  advise  that  when 
you  get  your  clutch,  be  sure  it  is  fitted  by  a  careful  and  exact 
machinist  who  is  well  acquainted  with  the  clutch  in  hand. 
Provide  solid,  substantial  foundations,  and  in  the  case  of  large 
friction  cut-off  clutches  use  a  connecting  bed  plate  for  the 
bearings  on  each  side  of  it,  and  when  it  is  erected,  be  sure  the 
shafts  are  in  perfect  alignment  and  that  they  will  be  held  there. 

The  growth  of  the  friction  clutch  industry  has,  like  many 
other  good  things,  been  phenomenal.  It  is  mv  firm  belief  that 
there  has  been  manufactured  and  put  upon  the  market  a 
larger  value  and  greater  number  of  friction  clutches  in  a 
single  day  in  the  year  1900  than  was  produced  in  the  whole 
year  of  1875.  The  general  introduction  and  use  of  electricit}- 
has  been  largely  responsible  for  the  increased  demand  for 
first-class  friction  clutches.  The  high  speeds  at  which  they 
are  invariably  run  in  electrical  generating  plants,  and  the 
extremely  severe  duty  required  of  them  for  this  class  of  work, 
has  brought  out  the  best  efforts  of  our  mechanics  in  produc- 
ing satisfactory  running  clutches.  It  has  been  one  of  the  best 
advertising  mediums  of  the  friction  clutch  business,  and  has, 
in  man)-  instances,  shown  to  enquiring  minds  the  advantage  of 
the  adoption  of  friction  clutches  in  other  channels  of  work. 

It  is  an  accepted  fact  that  no  first-class  builder  of  machine 
tools,  or  of  any  other  machines  that  need  to  be  stopped  and 
started  frequently,  does  not  find  it  to  his  advantage,  as  well 
as  to  his  customer's,  to  use  friction  clutches  to  operate  the 
said  tools  or  machinery.  Compare  the  ordinary  engine  lathe, 
built  on  modern  lines,  having  a  good  friction  clutch  pulley 
countershaft,  with  that  old  annoying  arrangement  having  a 
jaw-clutch  pulley  countershaft.  The  slam-bang  noise  ot  one 
of  these  pests  when  in  use  in  a  shop  is  enough  to  put  the 
men's  nerves  on  edge,  to  say  nothing  of  the  hard  labor  and 
skill  necessary  to  operate  it  and  the  liability  of  s|>oiling  the 
work  in  hand. 

Go  a  step  furtlier  and  compare  the  modern  friction  clutch 
pulley  countershaft  with  the  old  tight  and  loose  pulley  affair 
with  its  shifting,  sluggish,  squealing  belt,  which  is  continually 
wearing  out  and  breaking  down.  Xote  the  ease  with  which 
the  operator  controls  the  machine  having  the  friction  clutch 
device.  He  can  do  more  work,  better  woik,  with  less  exer- 
tion and  less  wear  and  tear  on  the  machine  and  bells.  Yet  it 
is  not  such  a  long  time  since  the  manufacturer,  and  even  the 
operator,  thought  the  old  jaw-clutch  or  tight  and  loose  pulley 
device  on  a  lathe  was  pretty  good.  The  fact  is,  they  did  not 
know  of  anj'thing  better.  It  is  human  nature  to  judge  by 
comparisons,  and  the  enlightenment  in  the  use  of  friction 
clutch  devices,  their  advantages  on  a  lathe  counter  or  any 
other  machine,  is  the  reason  of  the  ever-increasing  demand  for 
llu  nianv  thousands  of  friction  clutches  manufactured  annually 
anil  the  enormous  increase  in  the  number  of  willing  buyers. 


SPARKS. 

The  village  council  of  Hintonburg  is  onsidering  municipal 
ownership  of  electric  lighting.  It  is  estimated  that,  with  the 
boiler  and  other  appliances  which  may  be  utilized,  a  plant  could 
be  installed  for  $4,000. 

The  Canadian  Niagara  Power  Company  have  taken  lenders 
(for  placing  cofferdam  in  the  Niagara  river  and  for  laying  an 
underground  conduit  to  the  extent  of  30  ducts  for  one  mile.  The 
work  is  in  charge  of  Mr,  Cecil  B.  Smith,  Ma.  E. 

john  Blackburn,  an  electrician,  died  in  the  Genetal  Hospital 

in    Toronto   last  month,  from  injuries  received  in  a  fall  from 

a  telegraph  pole  in  Wheeling,  \\'est  Virginia.  The  fall  was 
caused  by  his  arm  coming  in  contact  with  a  live  wire. 


M.  N.  r.^tvick,  liulustn'al  A^eiU  Sc.ilKV'ird  Air  l.iiie  Railway  at  l">inch1ufT, 
N.C.,  liie  well  known  winter  health  resort,  offers  tuiililinfj  ami  power  frc« 
to  parties  wisliiiia  to  start  maiiufactunug  in  a  small  way  with  \ncw  of  en- 
larging   No  iio\iTn  nu^nv  will  accept  this  generous  offer. 
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^  Open  and  Enclosed  ^ 


ARC  LAMPS 


:LIST= 


Alternating  Current  Series  Enclosed  Lamps 

Constant  Current  Series  Enclosed  Lamps- 

Constant  Current  DitTerential  Open  Arc  Lamps. 

Constant  Potential  Enclosed  110  Volt  Lamps. 

Constant  Potential  Enclosed  220  Volt  Lamps  (External  Rheostat 

for  220  V.) 
Alternaiing  Current  Enclosed  Arc  Lamp. 

Constant  Potential  Series  Enclosed  Arc  Lamps  to  operate  five 
in  series  on  ^00  Volts  with  one  external  rheostat  for  group 
of  five  lamps. 

Constant  Potential  Series  Enclosed  Arc  Lamps  to  operate  two 

in  series  on  220  Volts,  with  one  external   rheostat   for  two 

lamps,  (External  rheostat). 
External    Rheostat  for  constant   Potential  Series  enclosed  Arc 

Lamps,  two  in  series  on  220  V. 
External  Rheostat  for  constant  Potential  Enclosed  Arc  Lamps, 

one  series  220  Volts- 
Hanger  Boards  for  Series  Lamps. 


SELLIfi/G  AGENTS: 

West  of  Kingston  to  Pacific  Coast 

The  Packard  Electric  Co.,  i^irr^ned 
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St.  Catharines,  Ontario. 


Write  for  Bulletin  and  Prices 


^  \^       G^Lrdner  Electric  R.ock  Drills      ^  ^ 

^  Sole  Agent  for  Canada 


Edward  E.  C^ry, 


Export  Agent  for  the  British  Empire. 


^     New  York  Life  Building.  Mor\treaLl,  Canada. 
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EQUIPMENT  OF  THE  ROYAL  TRAIN. 

The  special  train  provided  by  the  Canadian  Pacific 
Railway  for  the  transcontinental  tour  of  the  Duke  of 
York  is  equipped  with  very  many  conveniences  and 
luxuries  which  are  not  usually  found  in  the  ordinary 
passenger  train. 

The  train  was  di\ided  into  two  sections,  the  second 
containing  the  Royal  party  being  equipped  with  electric 
light  and  telephones.  The  electric  lighting  equipments 
were  furnished  by  the  Gould  Coupler  Company,  of  New 
York,  and  consist  of  an  axle-driven  dynamo  for  charg- 
ing the  storage  battery  and  a  battery  for  lighting  the  car. 
There  is  one  of  these  complete  equipments  of  d  nible 
the  necessary  capacity  under  each  car.  The  total 
number  of  8  c.  p.  lamps  on  the  train  is  435,  the  coaches 
averaging  60  each  and  the  two  baggage  cars  10  each. 
In  addition  there  is  an  engine  and  dynamo  equipment 
in  the  baggage  car,  taking  steam  from  the  locomotive 
as  a  spare  should  anything  go  wrong  with  the  axle 
equipments.  This  auxilary  equipment  is  hardly  neces- 
sary, as  the  train  is  so  interconnected  that  any  car  can 
light  any  other  from  its  batteries  or  charge  the  batteries 
of  the  disabled  car  from  its  d}  damo. 

The  capacity  of  the  batteries  uuder  each  car  is  600 
ampere  hours,  with  a  discharge  rate  of  100  amperes, 
and  the  voltage  used  is  25,  so  as  to  cut  down  the  num- 
ber of  cells  required,  and  also  to  admit  of  the  use  of  2.5 
watt  lamps,  which  are  possible  on  the  low  voltage. 
The  operation  of  the  equipment  is  as  follows  : 

When  the  train  attains  a  speed  of  say  twenty  miles,  a 
flyball  govenor  switches  the  dynamo  which  has  acquir- 
ed the  proper  voltage  on  to  the  one  section  of  the  bat- 
tery which  it  charges,  while  the  other  equal  section  of 
the  battery  lights  the  car. 

As  the  speed  of  the  train  increases  the  dynamo  volt- 
age would  also  rise  were  it  not  that  the  machine  is 
hung  in  such  a  way  that  the  increased  current  on  the 
battery  requires  more  horse  power  than  the  belt  will 
stand  without  slipping,  which  it  proceeds  to  do,  thus 
keeping  the  dynamo  speed  and  consequently  the  volt- 
age within  the  limits  allowed  for  battery  charging.  This 
dependence  upon  a  slippery  belt  for  voltage  regulation 
appears  to  be  the  height  of  foolishness,  but  the  results 
of  the  operation  of  this  system  on  a  number  of  other 
cars  of  the  company  have  been  very  satisfactory.  The 
lamps  for  train   lighting  are  frosted  or  iced  glass  of 

candle  or  the  usual  pearshaped  pattern,   mounted  in 
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candelabra  and  other  artistic  fittings  on  the  walls  and 
in  movable  stands  on  tables  where  required. 

There  is  also  a  telephone  system  connecting  the  cars 
of  the  train  together,  allowing  intercommimication 
between  all  of  them.  The  sets  were  specially  designed 
for  this  train,  and  the  cases  are  the  same  wood  and 
finish  as  the  interior  of  the  cars  in  which  they  are 
placed,  one  being  of  oak,  one  of  prima  vera  and  the 
rest  of  mahogany.  Eight  sets  are  provided,  one  for 
each  car,  each  one  being  placed  in  a  convenient  but 
not  obtrusive  location.  The  cases  are  about  6  inches 
by  10  inches,  the  faces  being  equipped  witli  a  number 
of  sockets,  each  one  marked  with  the  name  of  one  of 
the  other  cars.  A  plug  which  fits  them  is  attached  by 
means  of  a  flexible  cord  to  the  side  of  the  box,  while  a 
push  button  is  located  above  the  socket,  with  a  vibrat- 
ing bell  on  the  top  of  all.  To  communicate  with  any 
car  the  plug  is  inserted  in  the  socket  marked  with 
name  of  car  wanted,  and  the  button  is  depressed  when 
a  signal  is  sent  in,  power  being  derix  ed  from  a  battery  of 
dry  cells  about  the  middle  of  the  train. 

For  talking,  special  combination  telephones  and 
transmitters  are  provided.  If  a  transmitter  were 
attached  to  the  car  in  any  way,  the  vibration  of  the  tram 
would  disturb  the  transmitter,  causing  such  a  noise  in 
the  telephone  as  to  make  conversation  next  to  im- 
possible. These  combination  sets  are  arranged  so  that 
when  the  telephone  is  taken  from  the  hook,  the  trans- 
mitter, being  joined  to  it,  is  also  removed.  When  the 
telephone  is  held  to  the  ear,  the  transmitter  mouth- 
piece, which  is  curved,  is  at  a  convenient  distance  from 
the  lips.  By  removing  the  transmitter  from  all 
connection  with  the  body  of  the  car  the  noise  due  to 
vibration  is  reduced  to  a  minimum  and  talking  is  good. 

The  cars  are  wired  with  rubber  covered  wire  cable 
run  underneath  the  car.  Under  each  platform  is  a 
brass  case  in  which  are  placed  insulated  brackets  or 
"jacks,"  one  for  each  line.  To  connect  the  cars, 
flexible  cable  or  rubber  covered  wire  is  provided,  with 
a  case  of  plugs  at  each  end  (the  plugs  being  insulated 
from  the  case),  which  fits  the  case  of  sockets  under  the 
ears.  The  two  cases  of  plugs  are  also  connected  by  a 
chain,  so  that  if  the  cars  should  break  apart,  the  plugs 
would  be  pulled  out  of  the  sockets  without  damaging 
the  connecting  cable. 

The  sets  are  made  by  the  Northern  l<".lectric  Mfg. 
Company,  of  Montreal,  and  the  installation  was  done 
by  the  Bell  Telephone  Company  of  Canada. 


The  /tardill 

CotTipoUnd  Engine 


Medhnu  S/teed 


Simplified  Valves 


Economy, 
Durabiliiy,  Simplicity,  Small'^Cost. 
All  Steam  Users  are  Interested. 
Send  for  Catalogue  and  Prices. 


Universal  Application 

Perfect  Design 


Btrilt  in  <ilf  sizes  hi/  m 

THE  HARDILL  COMPOUND  ENGINE  CO., 

01=  MITCMEtt!.  ONT..  tl/VMTED 
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The  annual  meeting  of  the  Standard 
Liglit  &  Power  Company  of  Montreal,  was 
held  last  week.  The  annual  report  sub- 
mitted showed  that  the  gross  revenue  had 
been  $51,472.26,  and  the  net  profit  to  date 
$26,268.64.  The  retiring  Board  was  un- 
animously re-elecied,  and  at  a  subsequent 
meeting  of  the  Board  Mr.  W.  McLea 
Walbank  was  elected  president  and  man- 
aging-director, Mr.  J.  H.  Burland  vice- 
president,  and  Mr.  E.  Craig  secretary 


Just  the  thing 
for  yovir  Office 

The  busy  man  can't  carry 
everything  in  his  head.  The 
wise  man  doesn't  try  to,  but 
uses  one  of  our  desk  calendar 
pads.  They  are  fitted  into  a 
neat  stand  and  contain  the  date 
and  space  for  memoranda  for 
every  day  in  the  year.  Sent 
complete  post-paid  to  any  part 
of  Canada  or  the  United 
States  on  receipt  of  price — 

Only  FifUj  Cents 

Orders  for  pads  for  1902  should 
be  forwarded  at  once.  Address 


The  Canadian  Electrical  News  { 

TORONTO,  CANADA  i 


The  United  5TA11t^^:jeARB0N  Company, 


1  nsu 


ENCLOSED  ARC  carbons! 


Cleveland.  Qhio.  U;$.A.    Not  in  the  Carbon  p»asT. 


FENSTERER  &  RUHE,  Canadian  Agents,  63  Yonge  St.,  Toronto. 

THE  SMARTEBY  MACHINE  CO.,  LIMITED 

Manufacturers  of  .  .  . 

Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 

Cranes 
Shafting  and  Pulleys 

Seyd  for  Catalogue 
before  btn  ing^. 

The  Smart-Eby  Machine  C  .,  Lid. 

191  Barton  St.  East  -  Hamilton,  Ont 
Western  Office  : 
419  Hasting^s  Si.,  Vancouver,  B.  C. 


Ml 


Westing^house 
Motors 


.-nr. 


VVestinjjliouse  Polyphase 
Induction  Motor 


Westinghouse  Direct  Current  Moior 

Direct  Current  Motors  for  all  Kinds  of  Work 
Requiring  a  large  Starting  Torque. 

Polyphase  Induction  Motors  for  the  Receiving 
End  of  Long  Distance  High  Tension  Poly- 
phase Transmission  Plants. 


Westinghouse  Electric  8:  Mfg.  Co. 

PITTSBURG,  PA. 

Ahearn  &  Soper,  Limited,  Ottawa,  Canada. 

New  York,  Buffalo,  Philadelphia,  Syracuse.  Washington.  D  C. 

Atlanta  Chicag-o,  St.  Louis,  Seattle,         *  Detroit, 

Dallas,  Boston,  Cincinnati,  San  Francisco, 

Denver,  Mountain  Electric  Company,  G.  &  0.  Braniff  &  Co. ,  City  of  Mexico. 

Westinghouse  Electric  Co.,  Limited,  Norfolk  St..  Strand,  London.  W.C 
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STREET  CAR  FENDERS. 

The  agitation  for  an  effit  ient  fender  on 
street  cars  has  resulted  in  the  passing  of 
an  order  in  council  approving  of  three 
inventions  for  use  on  the  street  cars  in 
Ontario.  Those  to  which  the  provincial 
engineers  gives  his  official  approval  are 
the  Providence  fender,  the  Twentieth  Cen- 
tury fender,  and  the  improved  Sleeman 
fender.  In  his  report  the  engineer  says  : 
"  I  have  examined  all  the  drawings, 
models  and  full-size  designs  of  street  car 
fenders  submitted  to  me,  and,  where 
possible,  I  have  submitted  such  designs  to 
practical  tests.  These  examinations  and 
tests  have  demonstrated  to  my  satisfaction 
the  superiority  of  the  Providence,  Twen- 
tieth Century  and  improved  Sleeman 
fenders  over  any  otherfenders  I  have  seen. 


1 
I 

That  there  are  more  Victor  jj| 
Tixrbines  in  use  supplying  jl 
power  for  electric  generators  j! 
than  any  other,  is  due  to  the  ^ 
of    superiority  ^ 


VICTOR- 
TURBINES 

OPERATING  DYNAMOS 


p  many  points 
ll  possessed  by  this  Turbine. 


1 
I 

i 

I 


FEATURES 

Hiqh  Speed,  Close  Regulation, 
Great  Capacity,  High  Efficien- 
cy,   Perfect    Cylinder  Gate, 
Steady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lachine  Rapids    Hydraulic  &  Land 
Co.,   Montreal,  Que.,   12,000  li.p.; 
Chambly  Manufacturing  ilo.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  ^ower  &  Light  Co.,  Ross- 
land,    H.C.,   3,000  h.p.;  Dolgeville 
Electric  Light  &  Power  Co.,  Dolge- 
ville, N.Y.;  Honk  F"alls  I'ower  Co., 
Ellenvillt,,     N.Y.;     Hudson  River 
Power  Transmission  Co.  ,  Mechan- 
icsville,    N.  Y.;    Quebec  Railway, 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRKSIXINDKNCH  SOMCITICD 

THE  I 

Stilwell-Bierce  & 
Smith- Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.  S.  A. 


and  their  suitably  for  use  by  electric  rail- 
way companies,  having  regard  to  effici- 
ency for  life-saving  purposes  and  the 
other  considerations  mentioned  in  the  said 
act.  I  therefore  beg  to  recommend  the 
adoption  of  one  or  more  of  these  fenders 
by  the  street   railway  companies  of  the 


Province."  Street  railway  companies  will 
now  be  callpd  upon  to  equip  their  cars 
with  one  of  the  above  named  fenders,  but 
exception  will  be  made  in  the  case  of 
companies  which  have  existing  agree- 
ments with  the  municipality  as  to  the  use 
of  any  particular  fender. 


TO  ALL  WHO  USE  BELTING. 

WARREN'S  PULLEY  COVER. 

(Applied,  witla  a.  I3r-u.sii.) 

COAT  YOUR  PULLEYS  WITH  IT. 


This  is  what  this   Pulley  Cover  has  done  for  Thousands,   and  WILL  I>0  FOR  YOU. 

It  prevents  Belt  Slipping       It  allows  Belts  to  run  quite  slack 
It  preserves  Belts  It  reduces  Coal  Bills 

It  increases  Power  and  Capacity 
It  reduces  wear  and  tear  of  Machinery  to  a  minimum. 

Put  up  in  pa  kages  c  ntaining  40  and  25  squ  ire  feet  each. 
You  pay  for  cover  only  if  sa  isfactory  after  tbirty  days'  trial. 


SEND  FOR  PRICES  .XNI)  CI RC  i:  LA RS. 


CORRKSPlWDKNt  F  S(,1LICITED. 


F.  B.  DIXON  *  CO. 

30  WellinfftOH  Street  East,  TORONTO,  ONT. 


E.  L.  LeBRUN 


21  Bleuru, 
MONTREftL. 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-woiind. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


II 


GO. 


WAVERLY  PARK,  Essex  Co.,  N.J..  U.S.A. 

netlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  >.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 

W^ESTON  STANDARD  PORTABLE 
Direct-Readinu^ 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portalile  Instnunents  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STA  TION  AMMETERS  and  VOI/PMETERS  are  unsurpassed  in  point 
meter— for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumniion  of  energy. 


RACTICALLY  STRETCHLESS 


STRONG 
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SPARKS. 

Directors  of  the  Sarnia  Electric  Railway  Company,  Sarnia, 
Ont.,  were  last  month  elected  as  follows:  President,  J.  D- 
Beatty  ;  vice-president,  James  FlintofF  ;  directors,  Frank  Smith, 
W.  B.  Collins,  T.  H.  Smallman,  MR.Keniie,  and  R.  Kenny. 
W.  H.  Mills  is  manager  and  secretary-treasurer. 

The  town  of  Rat  Portage,  Ont.,  passed  a  by-law  reducing  the 
rates  of  the  electric  light  company  by  35  per  cent.  The  company 
entered  suit  to  upset  the  by-law,  and  on  September  27th  an  in- 
jimction  was  granted  by  Mr.  Justice  Street,  in  Toronto,  to 
restrain  the  town  from  putting  the  by-law  in  operation. 

The  civic  officials  of  Ottawa  have  been  getting  some  informa- 
tion as  to  the  number  of  poles,  wires,  conduits,  etc.,  in  use  by  the 
various  companies  using  the  city  streets.  The  Bell  Telephone 
Company  have  within  the  limits  2,100  poles,  13,781  feet  of  con- 
duit and  330  miles  of  wire.  The  value  of  the  poles,  wires  and 
attachments  is  estimated  at  $28,200.91.  The  Great  Northwestern 
Telegraph  Company  have  208  poles  and  46  miles  of  wire,  of  a 
total  value  of  $600.  The  Ottawa  Electric  Companv  have  3,361 
poles,  7.160  miles  of  poles,  and  375.57  miles  of  wire,  of  a  total 
value  of  $76,983.87.  The  Ottawa  Gas  Company  have  35  miles 
of  gas  mains,  of  an  estimated  value  of  $31,306.  The  value  of 
building,  plant  and  machinery  is  $50,680. 


A  demonstration  of  the  efficiency  of  the  electric  fire-proofmg 
process  as  applied  by  the  Electric  Fire-Proofing  Company  of 
Canada  was  witnessed  on  the  Champ  de  Mars,  Montreal,  on 
September  iith.  A  house  built  entirely  of  wood  treated  by  this 
process  was  tested  by  placing  inside  thereof  a  large  amount  of 
kindling  and  fire  wood  saturated  with  kerosene,  which  was  then 
set  on  fire.  The  structure  could  not  be  made  to  burn  and  the 
experiment  proved  most  successful.  At  the  conclusion  of  the 
test  the  Mayor  congratulated  the  company  and  stated  that  he 
hoped  to  see  the  day  when  wood  proofed  by  the  electrical  process 
would  be  used  in  all  constructions  in  Montreal. 

The  town  council  of  Collingwood,  Ont.,  recenlh'  invited  ten. 
ders  for  the  supply  of  new  apparatus  for  the  electric  light  plant. 
Tenders  for  the  boiler  were  submitted  by  the  Goldie  iJc  McCulloch 
Company,  of  Gait  ;  Waterous  Engine  Comp.my,  of  Brantford  ; 
Abell  Engine  Company,  of  Toronto  ;  and  J.  Inglis  &  Sons, 
Toronto.  The  tender  of  the  Waterous  Company  for  a  boiler  14  x 
66,  at  $840,  was  accepted.  The  Canadian  General  Electric  Com- 
pany and  the  Westinghouse  Company  tendered  on  the  dynamo, 
the  former  securing  the  contract  at  $2,300  for  a  single  phase  alter- 
nating machine  with  a  capacity  of  2,080  lights.  J.  Forman,  of 
Montreal,  and  the  Canadian  General  Electric  Company  tendered 
on  the  supply  of  wire,  the  latter  getting  the  contract  at  ig'^j 
cents  per  pound  f.o.b.  Peterborough. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  10  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREA,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with  Doum.K  COM.  filament) 

Canadian  Patent    applied   for      Ary  Ba!«, 
Candle  Power,   or   Efficiency.    Sample  orders 
solicited  and  the  most  thorough    lest  invited. 
Every  I^mp  tested  and  warranted.  Packed 
dozen  in  a  bov,  540  Lamps  in  a  case. 

MANUFACTI  KEI)   I  \ 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Oroae,  Montreal 

Sole  Selling  Agent . 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  atid 
bar  solder.  We  purchase  scrap 
copper  wire  and  br.iss  scrap 

SYRACUSE  SMELTIMG  WORKS 

MONTREAL,  P.Q. 

FOR  SALE. 

CEDAR  TELEPHOt^E  POLES. 

All  lengths,  25  to  50  feet.    Prices  given  by  mail 
or  wire  for  car  lot.s,  f.o.b.,  this  station,  or  de- 
livered at  any  point  in  Canada  or  United  .States. 
GEORGE  &  MCGREGOR, 

Killaloe  Station,  Ont.,  Canada. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard-  i 
ware  merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANACIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 
Circulates  in  Every  Province. 


Please  mention  the  Electrical  News 

when  cv^rresponding  with  advertisers. 


(Uir  Rtllilt'TltP  Kn.-.i^il  lif^\'*US--  '.ti»  y  U9f 
I.  I  '.  S.  t.'Tll»«i),R 
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Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


Office  . 
43  Wellington  St.  East 
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IBRAOSTREETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  World 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A 

THE  BRADSTREET  COMPANY  gathers  infor 
■nation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met-  hants 
oy  the  merchants,  for  the  merchants.  In  procuring 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer 
cantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 

Offices  IN  Canada:  Halifax  N.S. ;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


THOS.  A.  FARRELL 

32  VICTORIA  SQUARE,  MONTREAL 

DYNAMOS 
MOTORS 

AND 

SWITCHBOARDS 


COMBINATION  and 
ELEC.  FIXTURES  and 
BRACKETS. 


AGENT  FOR 


The  Electrical  Construction  Co. 
of  London,  Limited 
The  Warren  Co.,  Chicago,  III. 


TEL.,   MAIN  4457. 


THE 


JENCKES  MACHINE 

COMPANY 
SKerbrooke,  Qvie. 


Crocker 
Turbines 

These  are  illustra- 
tions of  our  we-known 
Crocker  Turbines,  which 
are  unequalled  for  use 
under  low  and  medium 
heads.  Our  90  pagfe 
illustrated  catalogfue  is 
at  your  disposal. 

Estimates  promptly 
and  cheerfully  made. 

Write  us.  .  . 


jrUST  PUBLISHED 


THE 

Cf\NRDIf\N 
Hf\ND-BOOK 

OF 

STERM 

f^ND 

ELECTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 
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James  St, 
MONTR&fVL 


THE  SAYER  ELECTRIC  COMPANY 

rOR  EVERYTHING  ELECTRICAL 

COUNTRIES 

^^^^  GUARANTEED 

■     BEAUDRY  &  BROWN 

m     Civil  Engineers  AND  Land  SuRVEYERs 
f07  Sr.  Oames  St.,  Montreai 

PRIVATE  PLANTS  and  ARC  and                    REPAIRS  A  SPECIALTY 
INCANDESCENT  LIGHTING                        ^  ^'"^  *  SPECIALTY 

lk\W             60  and  62  VICTORIA  SQUARE,  MONTREAL 

Now  is  the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs- 
Consider  also  that  we  haue  been  selling  our 
high  grade  incandescent  lamps  for  years;  the 
lamp  is  good,  the  price  is  right. 

Mundeploh  <fe  Go. 

6X  St.  Suli>ice  Stx>eet  -  IVIONXREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 


THE  J.  G.  McLaren  belting  go. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.     Opposite  Court  House.     'Phone  1103. 

Dynamos,  Motors, 

Fixtures,  Svipplies 

Eleetpic  Light  and  Wiring  Contractors. 


SAVE — Time,  TraLvel 
a^nd  Money 


BY 


USING  THE  TELEPHONE 

A  message  by  Telephone  brings  an  immediate  ansuer. 

TKe  Bell  Telephone  Co. 


OF  CANADA 


CANADIJOLN 


I T0  W  W  W  V 


LECTRKALNEWS 


NGINEERINGI 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  X.— No.  ii 


NOVEMBER,  1901 


PRICE  lo  CENTS. 
$1.00  Per  Year. 


We  guarantee  from  7%  to  10%  saving  in 
power  when  our  ,^       ^       ^  ^ 

Inductor 
Generators 


are  used  over  any  other  type  of  Alternator. 
Also  such  close  legulation  that  lamps  of 
from  10%  to  20%  higher  efficiency  may  be 
used.       It    is    worth    your    while    to  deal 


with  us. 


INDUCTION  MOTORS. 


THE  UNITED  ELECTRIC  CO.,  LIMITED,  TORONTO,  CANADA. 

IT  IS  UP  TO  YOU 


TO  CHOOSE 

C  G. 


—BOTH  ARE  GO  on, 

S*  K*  C* 


Dry  Insulation. 


Oil  Insulation. 


^^ADIAN  ^^ERAL  £lECTRIC 


G 


Ot  I'^ACTOKIICS  : 

Toronto,  Out. 

Pctcrboro,  Ont. 

Montreal,  Que. 


LIMITED. 

HEAD  OFFICE  : 

ORONTO,  ONT. 


District  Okkices  : 
Montreal  Vancouver 
Halifax  Ros.sland 
Winnipeir  Nelson 
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ROBERT  A.  ROSS,  E.E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTIMG  ENGINEER 

Specifications,  Pians,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 


17  ST.  JOHN  STREET 


MONTREAL 


RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Unancial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Watep  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.Y 


T.  PRINGLE  &  SON 

HTDReULIC  and  HILL  EKGINEERS 


Water  Power  Development,  Electrical  Transmis- 
sion, Cotton,  Woollen,  Pulp  and  Paper  Mill  Engi- 
neering. Each  department  supei  vised  by  an  Engi- 
neer experienced  in  that  special  branch. 

Imperial  Building,  MONTREAL 


F.  N.  Phillips,  President. 


Geo.  H.  OL.>iEV  and,  Secretar^-Treayurer. 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BIjOGKS 

AND  CKOSS-flRMS 


WRITE  FOR  PARTICULARS. 


r 


Our  students  succeed  because  they  use 
I.  C.  S.  textbooks. 


1 


Steam  Engineering 


A  course  in  Steam  Enjrineerinf!  enabline  stu- 
dents to  pass  examinations  and  secure  better 
positions.  Includes  operation  of  dynamos 
and  ni  otors. 

We  teafl)  by  ni.iil, Mechanical,  Steam, Klectii- 
cal.  Civil  anil  Mininu  I'-iiKinrci iii^: ;  SIu^i»  and 
Foundrv  rnn-lirr  ;  .Mci  lianicMl  I >i;t\vin^j ;  .\ri'lii- 
tectiai-;'  I'luiiil.ini.';  Slicel  .Melal  W.irk;  Cliem- 
istry;  Oniaineiital  IicBitni ;  I.iiteriiiK;  Hook- 
keepinn;  Stenotnaphy ;  Teaching;  Kn^'lish 
Branches;  Locomolive  Kunnin^  ;  Electrt)tliera- 
peutics. 

When  writing  state  subject  in  which  iiit<>re6ted. 


L 


taught  by  mail. 


liiternatlonnl  Correspondence  8ehoolSt 
Hox  1004,  8erunton,  Pb> 


T 


Cm  E* 

Manufact  ure 


SUEDRICK 

_         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  ot  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industrie;;. 
•SI  All  I  ask  is  a  trial-  6^ 


[  F.  piiips  m 


/V\ONTR&f\U  Gf\Nf\Df\ 

[D  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rii!  F[[D[R  m  mm  mi 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 


Edward  B.  Cary, 

Export  Agent  for  the 
British  Empire 

NEW  YORK  LIFE  B'LL'C,  MONTREAL,  CAN. 


KLECTtilC  APPARATVS  AND  SUP- 
PLIES. 
Jtrprene^-  ting  z 
The  Ailams-Bagnati  Electric  Co: 
The  Gardner  Electric  Drill  and  Mac- 
hinery Company, 

t  leveland,  Ohio, 
The  Xeic    Tork  and  Ohio  Companff, 
Warren,  Ohio. 


THE  "MDMFORD"  BOILER 


Is  built  for  brick  casings  or  with  sheet  steel  case,  as 
desired  by  purchaser. 

Uses    10   to    25    per   cent,    less  coal    than  a  return 
tubular  boiler. 

ROBB  ENGINEERING  CO.,  Limited.  -  AMHERST,  N.S. 

M^,pj^-:-rt,     1  ffilliatn  McKay,  19  McKinsie  Crescent.  Tnront,>. 
^OftJVI*;  ^  trntgon  Jack  A  Co.,  7  St.  Uelon  St,  Montreal. 
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The  Charlottetown  Electric  Light  &  Power  Company,  of  Char- 
lottetown,  P.E.I.,  have  eng-aged  the  services  of  an  expert  to 
superintendent  proposed  improvements  to  their  plant. 

The  street  railway  of  Windsor,  Ont.,  has  been  purchased  by 
the  Everett-Moore  syndicate  for  $390,000.  It  is  not  expected 
that  any  changes  will  be  made  in  the  official  staff. 

Mr.  M.  W.  Comstock,  of  Buffalo,  representing  the  Chippewa  & 
Niagara  Falls  Electric  Railway  Company,  has  asked  permission 
to  construct  a  line  of  railway  along  the  streets  of  Niagara  Falls, 
Ont. 

John  Starr,  Son  &  Company,  of  Halifax,  N.S.,  have  secured 
an  order  for  a  complete  lighting  plant  and  marble  switchboard 


for  I.  Matheson  &  Company,  New  Glasgow,  N.S.,  and  the  Am- 
herst Boot  &  Shoe  Mfg.  Company. 

It  is  said  that  a  deal  has  been  consumaled  whereby  the  Quebec 
Railway  Light  &  Power  Company  agrees  to  lease  t, 000  horse 
power  from  the  Canadian  Electric  Light  Company,  of  Levis,  and 
that  the  latter  agree  not  to  make  an  installation  in  tl.e  city  of 
Quebec.  The  sum  to  be  paid  for  the  power  is  in  the  vicinity  of 
$15,000. 

The  Robb  Engineering  Company,  Limited,  Amherst,  N.S.,  are 
supplying  a  75  h.p.  Robb  Armstrong  compound  engine  for  the 
SackviUe  Electric  Light  Company  and  a  compound  engine  for 
the  lighting  plant  at  Crosse  Isle  quarantine  station. 


PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE.  .  . 

S.  MorgaLii-SmitK  Company 

YORK,  Penn.,  U.  S.  A. 


Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  60MP0UND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and  I  will  quote  you  prices  on  Chemicals  which  are  certain  to  clean 

your  boilers  and  keep  them  clean. 

Engineers*  Supplies  -:-  Lubricating  Oils 

DAVID  SLEETH,  ^^^a^l^JoK™'  MONTREAL 
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MANUFACTURERS  should  know  something  about  the  cost  of  their  power.     Fuel  is  not  the  only  item. 

Repairs  are  a  consideration. 

The  WKeelock  and  Idea^l  Engines 

arc  ecoiioniical  in  every  lespecl,  have  even  speed  and  have  good  regulation. 
WRITE  FOR  CATALOC. 

The  Goldie  &  McCulloch  Co.,  Limited, 


We  Also  Make 


Q-AI^T,  OWTARIO. 


WHEELOCK  ENGINES,  IDFAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,     FLOUR     MILL    MACHINERY,    WOLF    GYRATORS,      WOOD-WORKING    MACHINERY,     SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
^  FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    CHAIN    TACKLE,    SAFES,    VAULTS    AND   VAULT  DOORS. 

%  VVRITK  FOR  CATALOG.    OKPARTMENT  E. 


li. 


SPARKS. 

The  electric  light  plant  now  being  installed  at  the  Grosse  Isle 
Quarantine  Station,  by  Ahearn  &  Soper,  Limited,  of  Ottawa, 
consists  of  a  60  k.w.  7,200  alternations,  2,000  volt  Westinghouse 
generator,  operated  by  a  Robb  engine.  About  1,000  incandes- 
cent lights  will  be  placed  in  the  various  buildings  on  the  Island 
ana  some  15  arc  lights  on  the  roadways. 

It  is  estimated  that  the  cost  of  steam  power,  owing  to  the  use 
of  the  muntiple-cylinder  engines,  higher  steam  pressure,  steam 
jacketing,  etc.,  has  decreased  nearly  40  percent,  since  1870. 
With  a  corresponding,  or  even  greater  decrease  in  the  cost  of 
electrical  power,  the  world's  work  will  be  done  much  more  cheaply 
the  coming  century  than  it  has  been  accomplished  in  the  present, 
with  results  that  will  effect  great  social  and  industrial  changes. 

Mr.  F.  H.  Clergue,  of  Sault  Ste.  Marie,  is  projecting  another 
water  power  canal,  having  in  view  the  development  of  20,000 
h.p.  electrically  from  the  rapids  of  the  St.  Mary's  river.  The  St. 
Mary's  Falls  Power  Company  has  been  organized  for  the  pur- 
pose. The  plans  contemplate  the  construction  of  two  parallel 
dykes  on  the  bed  of  the  rapids.  These  dykes  will  each  be  3,100 
feet  long.  The  fall  of  water  is  about  18  feet,  and  the  bed  of  the 
rapids  is  of  stone,  thus  affording  a  firm  foundation  for  the  dykes 
and  building. 

The  contract  for  electric  lighting  in  the  city  of  St.  Catharines 
has  been  awarded  to  the  Lincoln  Electric  Light  Company  for  a 
period  of  five  years.  The  company  will  at  once  proceed  to  re- 
model the  sj'Stem  and  bring  it  up-to-date  in  every  particular,  so 
as  to  be  in  a  position  to  furnish  a  first-class  service  for  light  and 
power.  Negotiations  are  now  in  progress  for  the  purchase  of  a 
250  k.w.  two-phase  generator  and  other  apparatus  necessary  to 
increase  the  output  and  efficiency  of  the  station.  The  company 
have  contracted  to  furnish  to  one  manufacturing  concern  current 
to  the  amount  of  300  h.p.  They  have  also  in  hand  orders  for 
about  1,500  additional  lights  which  could  not  be  supplied  under 
the  conditions  existing  in  the  past.  The  outlook  for  the  supply 
of  both  light  and  power  is  said  to  be  a  promising  one.  There  are 
at  present  connected  up  about  6,000  lights  and  it  is  believed  thaj 
this  number  can  be  largely  increased.      Mr.  W.  A.   Martin,  late 
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of  the  Hamilton  Electric  Light  &  Power  Compan\',  has  been 
appointed  manager  ot  the  Lincoln  Electric  Light  Companv. 

The  Cornwall  canal  is  now  lighted  by  the  new  power  plant  of 
the  St.  Lawrence  Power  Company.  There  are  250  alternating 
enclosed  arc  lamps,  the  lights  being  400  feet  apart.  A  line  of 
cedar  poles,  nicelj'  trimmed  and  painted,  follow  the  south  bank 
of  the  canal.  The  lighting  and  power  lines  are  supported  by  the 
same  poles,  which  are  set  about  100  feet  apart,  every  fourth  pole 
supporting  the  lamp  on  the  series  sj  stem.  Motors  are  provided 
for  handling  the  sluice  gates  and  for  opening  and  closing  the 
lock  gates,  as  well  as  for  the  control  of  the  weir  gates,  by 
which  the  levels  of  the  different  sections  of  the  canal  are  regu- 
lated. The  lights  extend  from  Cornwall  to  Dickenson's  Land- 
ing, a  distance  of  1 1  miles,  the  power  house  being  located  about 
midway  between  the  two  cases.  Messrs.  T.  Pringle  &  Son,  of 
Montreal,  were  the  engineers  for  the  entire  work,  Mr.  F.  H. 
Leonard,  jr.,  E.E.,  having  charge  of  the  electrical  installation. 
The  electrical  manchinery  was  to  be  supplied  by  an  American 
firm,  but  owing  to  their  inabilitv  to  deliver  it  on  time,  an  S. K.C. 
two-phase  generator  of  200  k.w.  capacity  was  obtained  from  the 
Canadian  General  Electric  Company. 


TRADE  NOTES. 

The  Windsor  Plaster  Company,  of  Windsor.  N.S.,  have  order 
ed  a  100  horse  power  boiler  and  engine  from  the  Robb  Engineer- 
ing Company,  of  .\mherst. 

Teaching  modern  languages  by  mail  is  one  of  the  courses  of 
the  International  Con  espondence  Schools,  of  Scranton,  Pa. 
This  is  accomplished  by  means  of  the  phonograph. 

The  Robb  Engineering  Company,  .Amherst.  N.S,  has  received 
an  order,  through  .Ahearn  &  Soper,  Ottawa,  for  a  100  horse 
power  engine  for  the  Government  quaranliiu-  i'',mi.  (".•-ow,- 
Isle,  Quebec. 

The  Chambers  Electric  Light  &  i''ower  Comp.inx ,  Iruio,  N.i>., 
are  installing  three  Jones  underfeed  stokers.  They  recentlv 
added  a  30  k.w.  generator    maniifaclured    b\    (he  Canadian 

GcTiiMal  Eloclric  CiMiipan\  . 
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JACK  SHAFT  EQUIPMENTS 

For  Electric  l\m  and  Power  Plants. 


SEND  FOR 
200  PAGE 
DATALOGUE. 


Floor  Stands, 

Self-Oillno-  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pulleys, 

Clutch  Couphnos, 

Iron  Pullexs, 

Iron  Centre  W  ood  Run 

Pulleys, 

Belt  Tighteners,  Etc. 


Plains  a.nd  E!stima,tes  Fui^rtished. 


ODGE  MAN'FG  CO.,  OF  TORONTO,  LIMITED 

Engineer's,  Founders  and  Machinists. 

TORONTO,  ONT 
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PACKARD 


WRITE  FOR  PARTICULARS 
AND  PRICES 


Makers  of 


Lamps  and 


Transformers 


Sole  Agents  for  Canada 


mm  nil  wm  n 


IMPORTANT: 

We  now  furnish  our  well  known  Type  '*  L" 
Transformers  with  Pancake  Coils. 


ST.  GflTHflRiN&s,  mm 


A  Perfect  Arc  Lamp 

Board 

..►»».>»»»»»^With  Absolute  Cut-out'^- 


I'OK    IN'SIDI';  USE. 


FOR   OUTSiniC  I'SK. 


Branch,  St.  John,  N.B. 


R.  E.  T.  Prirwgle. 

Electrical  Apparatus  and  Supplies, 
MONTR.  EAL 


iv. 
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SPRAGUE   ELECTRIC  CO. 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Interior  Tables. 


Watson  Jack  &  Co.,  Montreal. 


TIE  lORIiEY  IfilPiEX  PiER  PiP 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription—  for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  .ser\'ice. 
Write  for  Catalogues. 


The  NORTHEV  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  E  gie" 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it- 
running  expenses  very  light. 
Readv  for  work  on  the  minute. 
Suitable  for  running  indepen- 
dent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H.P.  size — the  only  vertical 
style  built,  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


Nfy  CO..  m 


Q70  King 
Street 
Subway 


"EMPRESS  LAMPS" 


Long;  Life,  Absolute  Uniformity  in  Initial  Candle  Power,  Hisfhest  Main- 
tenance  of  Candle  Power,  Highest  Efficiency,  Absolute  Uniformity  in 
Initial  Voltage,  Lamps  for  Every  Use. 

Write  for  our  New  Catalogue 

JOHN  FOR/nAN 


708  and  710  Craig  Street 

**  We  keep  Everything  Electrical  " 


MONTREAL. 


JOHN  m^^DOUGALL 


6al6donian  Iron  WorK§  MONTREf=\L.  QUE. 
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NEW  DISTRIBUTING  STATION. 

The  new  statiun  ot  the  Ottawa  Electric  Company, 
which  has  been  under  construction  since  shortly  after 
the  great  fire  of  April  26th,  1900,  was  opened  on 
Thursday,  24th  ultimo.  The  water  was  let  into  the 
flumes  at  9.30  in  the  morning,  and  at  9.54  one  set  of 
wheels  and  the  first    generator    were    started.  The 


one  shaft  and  governed  by  Lombard  water  wheel  gov- 
ernors. The  wheels  were  manufactured  by  the  Stilwell- 
Bierce  &  Smith -Vaile  Company,  of  Dayton,  Ohio. 

For  the  accommodation  of  the  patrons  ot  the  com- 
pany who  already  have  D.  C.  motors,  a  rotary  trans- 
former and  storage  battery  supply  D.  C.  power. 

The  arc  light  plant  consists  of  six  Western  Electric 


OisTRiBUTiNt;  Station  Ottawa  Ki.icctkic:  C<.)mpany — View  of  Dynainui  Room  I-rom  Wkst  Knd. 


station  is  almost  complete,  there  remaining  only  the 
switchboards  and  cables  to  install.  The  experiment 
was  exceedingly  satisfactory  to  all  parties  concerned, 
the  concrete  walls  proving  to  hold  water  exceedingly 
well,  there  being  practically  no  leakage  anywhere. 
The  whole  work  is  of  the  most  satisfactory  character. 
Nothing  enters  into  the  construction  of  the  flumes  and 
buildings  but  iron,  steel,  stone,  brick  and  concrete. 
They  are  absolutely  fireproof,  even  the  window  frames 
and  sashes  being  of  metal. 

The  equipment  consists  of  three  700  K-VV.,  2200 
volts,  two-ph  ise  generators,  manufactured  by  the  VVest- 
inghouse  Company,  and  adapted  to  run  at  iSo  r.  p.  m., 
giving  7,200  alternations  per  minute.  These  are 
directly  connected  each  to  three  39"  wheels  attached  to 


Company  150  light  generators  direct  connected  in  pairs 
to  three  250  h.  p.  Westinghouse  induction  motors. 
These  supply  current  to  Adams-Iiagnall  series  D.  C. 
enclosed  arc  lamps.  There  are  two  exciters  direct 
connected,  each  capable  of  exciting  all  the  generators 
in  the  station.  These  run  at  475  r.  p.  m,  and  each  is 
driven  by  a  pair  of  15-inch  wheels.  Provision  has  been 
made  for  the  possible  clogging  of  these  wheels  with 
frazil,  by  attaching  driving  pulleys  to  the  shafts  of  the 
main  wheels,  to  which  the  exciters  may  be  belted  while 
tlisconnected  from  the  water  wheels. 

The  switchboards  will  be  very  complete  and  modern 
in  character,  special  attention  having  been  given  to 
this  part  of  the  work  sii  as  to  ensure  easy  operation  of 
the  station,    AH  connections  will  be  made  through 
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lead  covered  cables  laid  in  troughs  in  the  floor.  A 
travelling  crane  of  20  tons  capacity  will  make  the 
handling  of  machinery  in  this  station  an  easy  matter. 
Space  has  been  provided  for  an  additional  unit  of 
700  K.W.  in  water  wheels  and  generator  whenever  it 
may  be  desired  to  install  it. 

This  building  will  be  the  main  or  distributing  station 
of  the  company.    The  other  two  stations  which  were 


air  blast,   which  has  been   saturated   with   steam  at 
85°  C.  (185°  F.),  and  superheated  before  coming  into 
contact   with    the    fuel.      Unlike    what    is    done  in 
other  producers,  the    quantity   of   steam  introduced 
into    the    blast  is    relatively  large,   and    amouts  to 
tons  for  every  ton  of  fuePgasified.  ^^This  large 
quantity  of  steam  keeps  down  the  working  temperature 
of  the  producer  within  such  limits  as  to  prevent  the 
formation  of  clinkers  or  the  de- 
struction of  the    ammonia,  yet 
permits  the  fuel  to  be  so  thor- 
oughly burned  that  good  ashes 
are   obtained.      Half  a   ton  of 
steam  is  decomposed  in  the  pro- 
ducer for  every  ton  of  fuel  burn- 
ed, yielding  thereby  free  hydrogen 
to  the  extent  of  29  per  cent,  by 
volume  in  the  final  gas.    The  hot 
gas   and   undecomposed  steam 
leaving  the  producer   pass  first 
through  a  tubular  regenerator  in 
the  opposite  direction  to  the  in- 
coming blast.    .\n  exchange  of 
heat  takes  place,  and  the  blast 
is  still  further^  heated  by  passing 
down  the  annular  space  between 
the  two   shells  of  the  producer 
on  its  way    to  the    fire    grate  ; 
then  the  hot  products  from  the 
producer    are    further    passed  through  a   "  washer." 
which  is  a  large,  rectangular,  wrought-iron  chamber 
with  side  lutes  ;    and  here  they  meet  a  water  spray 
thrown   up  by  revolving  dashers,  which  have  blades 
skimming  up  the    surface    of  the    water  contained 
in  the    washer.    The  intimate  contact   thus  secured 
'^^^^^^^^^^^^^^^  causes    the  steam  and  gas   to  be   cooled    down  to 

MOND  FUEL  GAS.*  about  90°  C.  (194°  F.),  and  by  the  formation  of  more 

The  possibilitity  of  using  cheap  fuel  and  of  recover-  steam,  tending  to  saturate  the  gas  with  water  vapor  at 
ing  its  ammonia  has  been  ttie  subject  ot  Dr.  Mond's  ex-  this  temperature,  the  bulk  of  the  sensible  heat  is  con- 
perimental  work  on  gas  producers,  which  was  started  verted  into  latent  ;  then  passing  upward  through  a 
in  1879  and  has  been  carried  out  on 
a  large  scale  for  a  number  of  years 
at  Winnington,  Cheshire,  England. 
This  work  resulted  in  the  solution 
of  the  difficult  problem  of  convert- 
ing the  cheap  forms  of  fuel  into  a 
good  gas  of  uniform  quality  in  such 
a  way  that  the  ammonia  existing  in 
the  fuel  is  not  destroyed,  but  re- 
covered as  a  by-product.  Common 
bituminous  slack,  brought  by  rail- 
way wagons  into  the  works,  is 
mechanically  handled  by  elevators 
and  creepers  and  deposited  in  hop- 
pers above  the  producers.  From 
these,  it  is  fed  in  charges  of  8  to  10 
cwts.  at  a  time  into  the  producer 
"  bell,"  where  the  first  heating  of 
the  slack  takes  place,  and  the  pro- 
ducts of  distillation  pass  downward 
into  the  hot  zone  of  fuel  before 
joining  the  bulk  of  the  gas  leav- 
ing the  producer.  The  hot  zone 
destroys  the  tar  and  converts  it  into  a  (ixed  gas,  load-lined  tower,  filled  witli  tile  to  present  a  large  sur- 
and  also  prepares  the  slack  tor  its  descent  into  the     face,  the  producer  gas  meets  a  downward  llow  of  acid 

body  of  the  producer,  where  itis  acted  uoon  bv  an     i-  •      \  ^  a  C  .  ■  ■         i -1. 

 t  L  '   ttcLcu  upt.ui   u>   rtu     liquor,  circulated  by  pumps,  contaniing  sulphate  of  am- 

*A  paper  read  by  Mr.  H.  A.  Humphrey,  M,  1.  M    E.,  at- the    Institute  •       -^i     i  "  »  r»-'         i   i      •  ,  » l 

of  Mechanical  Kngiueers,  i^omion.  a  ,  ai  inc  ia«uuiq     „ionia  With  about  4  per  cent.  exc»;ss  of  tree  sulphuric  aciU. 


Distributing  Station,  Ottawa  Electric  Company — View  from  the  West, 
Showing  Ponds  and  Racks. 

saved  from  the  fire,  one  a  water  power  station  and  the 
other  a  steam  station,  will,  after  being  somewhat  re- 
modelled and  modernized,  be  used  as  auxiliaries  and 
reserve  stations,  current  generated  in  these  being 
transmitted  to  the  distributing  switchboards  in  the 
main  station. 


Distruu  TiNi;  Staiion,  On  awa  Elkctril  Company — Intkrii'>k  ok  Mvin  Kn  mk. 
Showing  Racks  in  the  Distance. 
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Combination  of  the  ammonia  ot  the  gas  with  the  free 
acid  takes  place,  giving-  still  more  sulphate  of  am- 
monia, so  that  to  make  the  process  continuous,  some 
sulphate  liquor  is  constantly  withdrawn  from  circu- 
lation and  evaporated  to  yield  solid  sulphate  of  am- 
monia, and  some  free  acid  is  constantly  added  to  the 


cold  air.  The  charging  or  the  fresh  fuel  into  the  top  of 
the  producer  and  the  withdrawing  of  ashes  from  the 
bottom  in  no  way  interfere  with  the  continuous  steady 
work  of  the  producer.  Also,  the  large  volume  of  steam 
employed  acts  as  a  most  perfect  regulator  in  keeping 
the  quantity  of  gas  uniform.  Each  Mond 
producer  of  the  ordinary  size  used  at 
Winnington  is  capable  of  gasifying  20  to 
24  tons  of  slack  per  day  of  twenty-four 
hours,  and  the  volume  of  gas  furnished 
from  I  ton  of  fuel  fed  into  the  producer 
varies  from  140,000  to  160,000  cubic  feet, 
according  to  the  quality  of  the  slack,  and 
is^  sufficient  to  develop  2,000  indicated 
horsepower  hours  when  utilized  in  a  gas 
engine.  The  value  of  the  sulphate  of 
ammonia  recovered  from  i  ton  of  fuel  is, 
at  present  prices,  8s.  ($1.94),  naked  at 
the  works. 


Distributing  Station,  Ottawa  Electric  Company — View  of  Dynamo 
Room  from  East  End. 


liquor  circulating  through  the  tower.  The  gas,  being 
now  freed  of  its  ammonia,  is  conducted  into  a  gas-cool- 
ing tower,  where  it  meets  a  downward  flow  of  cold 
water,  thus  further  cooling  and  cleaning  it 
before  it  passes  to  the  various  furnaces  and  gas  en- 
gines in  which  it  is  used.  The  cooling  of  the  gas  with 
its  burden  of  steam  results  in  the  condensation  of  the 
steam  and  in  raising  the  temperature  of  the  cooling 
water,  so  that  the  latter  leaves  the  bottom  of  the  tower 
as  hot  water,  which  is  utilized  in  a  third  tower,  called 
the  "  ;iir-heating  lower,"  througli  vvhicli  the  air  blast 
from  the  blower  is  directed.  Here,  the  contact  of  hot 
water  and  cold  air  gives  cold  water  and  hot  air,  satur- 
ated v\ith  water  vapoi'  at  7^  C.  (163  !•".).  Hy  tliis 
method  of  utilizing  the  heat  of  the  gas  from  the  pro- 
ducer, nearly  i  ton  of  steam  is  added  to  the  producer 
blast  for  every  Ion  of  fuel  gasified  ;  and  t  liis  cyclical.ex- 
change  of  heat  is  always  going  on,  and  forms  one  of 
the  distinctive  features  in  the  economy  of  tiie  process. 
The  hot  water  from  the  gas-cooling  tower  is  circulated 
through  the  air-heating  lower,  and  being  thereby  cool- 
ed is  again  pumped  up  to  the  top  of  the  gas-cooling 
lower.  Holh  lowers  are  filled  with  tiles,  to  give  large 
surfaces  of  contact,  and  the  circulating  water  acts  as 
the  heat-carrying  agent  between  the  hot  gas  and  the 


MR.  HAROLD  W.  BUCK. 

Mr.  Harold  W.  Buck,  whose  portrait  is 
here  presented,  holds  the  position  ot 
electrical  engineer  of  the  Niagara  Falls 
Power  Company  and  its  allied  corpora- 
tions. He  is  one  of  the  youngest  men  in 
the  electrical  profession  to  have  attained 
a  position  of  such  importance.  He  is 
made  the  subject  of  a  sketch  by  the 
Electrical  World  and  Engineer,  from 
which  we  learn  that  he  is  now  in  his 
28th  year. 

Mr.  Buck  graduated  from  Yale  Uni- 
versity in  1894,  and  afterward  took  a 
post-graduate  course  at  the  Columbia 
School  of  Mines,  receiving  the  degree  of 
E.  E.  in  1895.  For  some  years  he  was 
employed  by  the  General  Electric  Com- 
pany at  Schenectady,  where  he  displayed 
an  unusul  degree  of  originality  and  in- 
ventive genius.  He  devised  a  three-phase 
motor  operating  by  static  induction  ard 
took  out  several  patents  for  electrical 
and  mechanical  devices.  With  two  assoc- 
iates Mr.  Buck  devised  and  patented  a 
process  for  making  corundum  in  an 
electrical  furnace.  This  process  is  now 
being  applied  in  a  plant  at  Niagara  Falls  which  will 
manufacture  5,000  tons  a  year  of  the  finest  corundum. 
During  the  latter  part  of  his  engagement  with  the 
General  Electric  Company  he  acted  as  one  of  the  assist- 
ants to  the  engineer  of  the  lighting  department. 


Mr.  IIaroi.i)  W.  I>i  i  k. 

In  September  of  last  year  Mr.  Buck  was  appointed 
electrical  engineer  of  the  Niagara  Falls  Power  Com- 
pany, the  Cataract  Power  &  Conduit  Company,  of 
Buffalo,  the  Tonawanda  Power  Company,  and  the 
Canadian  Niagara  I'ower  Company.  He  will  direct  the 
selection  and  arrangement  of  the  electrical  equipment 
for  the  large  development  of  Ihe  Canadian  Niagara 
Power  Company  whicii  has  just  been  commenced  On 
the  Canadi  an  si(}e. 
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We  wish  every  reader  of  the  Elect- 
One  Question.      ^  -kj  ^         ,  ■ 

Ric.\L  News  to  submit  one  question 

this  month  for  our  Questions  and  Answers  Depart- 
ment. Think  out  a  point  on  which  you  desire  enhght- 
ment — whether  pertaininij  to  the  boiler  room,  the  dy- 
namo room,  line  construction,  or  to  methods  of  man- 
agement. An  effort  will  be  made  to  give  an  intelligible 
and  helpful  reply. 


We     have    been     asked  regarding 
Crude  Oil  as  Fuel  ^     ^  ^        u-  i.  j       -i  •  i 

the  extent  to  which  crude  oil  is  used 

as  fuel  for  heat  purposes.  As  far  as  can  be  learned  oil 
is  not  employed  at  all  for  this  purpose  in  the  east,  as  it 
cannot  com.pete  with  bituminous  coal.  On  the  Pacific 
coast,  where  conditions  are  more  favorable,  it  is  used 
quite  extensively.  One  pound  of  oil  will  evaf>orate 
about  twice  as  much  water  as  a  pound  of  coal,  so  that 
where  oil  is  more  than  twice  the  price  of  coal  per  unit 
of  weight  it  is  preferable,  as  it  is  more  cleanly  to  handle 
and  permits  more  work  to  be  gotten  out  of  a  given  in- 
stallation of  boilers. 


A  report  recently  issued  by  the  Depart- 
^'^'statistfcs^"^    ment  of  Labor  at  Washington  affords 

conclusive  evidence  of  the  almost  uni- 
versal use  of  electricity  for  public  lighting  in  the  large 
cities  of  the  United  States,  and  also  that  with  few  ex- 
ceptions the  light  is  supplied  under  contract  by  private 
companies.  Out  of  135  cities,  only  one  (not  reported) 
is  without  an  arc  lighting  system.  The  younger  and 
progressive  cities  especially  show  preference  for  electric 
light,  43  of  such  cities  being  entirely  dependent  on  arc 
lighting.  While  public  ownership  of  water-works 
.systems  is  found  to  be  the  rule,  only  11  out  135  cities 
own  and  operate  their  own  lighting  plant,  and  some  of 
these  such  as  Springfield.  111.,  lease  it  to  a  private 
company. 


Liquid  Air. 


A  year  or  two  ago  the  public  were 
startled  by  an  article  in  one  of  the  lead- 
ing American  magazines  which  clnimed  that  a 
process  had  been  discovered  for  manufacturing  liquid 
air  in  unlimited  quantities  and  at  a  very  moderate  cost. 
It  was  further  claimed  that  means  had  been  found  of 
applying  liquid  air  to  the  generation  of  power — that  in 
short,  liquid  air  was  a  kind  of  perpetual  motion  ma- 
chine, by  means  of  which  power  could  be  generated 
continuously  at  little  or  no  cost.  The  statements  con- 
tained in  this  article  were  scouted  by  persons  competent 
to  judge  of  their  value,  but  as  usual  many  of  the  readers 
of  the  article  who  had  not  the  knowledge  requisite  to 
enable  them  to  judge  of  the  practicability  of  the  claims 
made  were  induced  to  invest  their  money  for 
the  promotion  of  the  new  (?)  di.scovery.  \"ery 
little  has  since  been  heard  about  liquid  air, 
but  it  is  now  learned  that  the  company  which  was 
formed  to  promote  the  so-called  discoxery  has  become 
bankrupt. 


The  Assessment 
ot  Electncal 
Companies. 


In  connection  with  the  appeals  of  the 
Toronto  Street  Raihvav  Company,  the 
Toronto  Electric  Light  Company,  and 
the  Bell  Telephone  Company  against 
the  assessmenrs  imposed  on  theii  properties  by  the  city 
of  Toronto,  llic  Courts  have  decided  iu  favor  of  the 
companies.  In  imposing  heavy  assessments  on  these 
companies,  the  city  interpreted  certain  legislation  passed 


November,  ,90.  THE  CANADIAN  ELECTRICAL  NEWS  203 


by  the  Ontario  Legislature  at  its  last  session  to  mean 
that  what  has  come  to  be  known  as  the  "  Scrap  Iron 
Assessment"  decision  by  the  Courts  was  no  longer  in 
effect.  The  Courts  have  decided  in  the  present  case, 
however,  that  this  decision  is  in  no  way  affected  by  the 
legislation  referred  to,  and  on  this  ground  the  appeals 
of  the  companies  have  been  allowed.  The  newspapers 
are  consequently  in  a  rage,  and  are  repeating  many  of 
the  absurd  statements  regarding  the  companies  which 
appeared  when  the  Conmee  Act  was  before  the  Legis- 
lature. The  fact  that  a  number  ot  men  bind  themselves 
together  in  a  business  enterprise  instead  of  investing 
their  money  separately  appears  to  be  sufficient  to  make 
them  the  mark  for  attack  on  the  part  of  the  newspapers, 
while  strange  to  say  the  man  who  invests  his  money  in 
an  individual  enterprise  is  spoken  of  in  the  light  of  a 
public  benefactor.  Just  where  the  difference  comes  in 
is  hard  to  determine.  So  far  as  can  be  learned  there 
is  no  desire  on  the  part  of  the  electrical  companies  to 
escape  their  fair  share  of  taxation,  as  is  proved  by  the 
case  of  the  Toronto  Electric  Light  Company,  one  of 
the  appellants  in  the  case  which  has  just  been  decided. 
The  amount  paid  in  taxes  by  this  Company  on  their 
machinery  and  plant  has  been  in  proportion  to  their 
receipts,  while  in  addition  they  have  been  taxed  in  the 
usual  way  on  their  buildings  and  land.  This  company 
may  be  taken  as  a  fair  example,  being  a  well  managed 
concern.  If  any  change  is  thought  to  be  necessary  in 
the  method  of  assessing  electrical  companies,  the  most 
equitable  plan  would  seem  to  be  the  one  suggested  to 
the  Legislature  last  year,  namely,  that  the  assessment 
on  machinery  and  plant  should  be  based  on  the  total 
receipts  of  the  business,  while  the  buildings  and  land 
should  be  assessed  separately  in  the  usual  way.  This 
method  would  be  likely  to  give  satisfaction  to  all  parties 
concerned.  There  would  be  no  difficulty  in  ascertaining 
the  amount  of  the  total  receipts  of  each  company,  as 
the  figures  are  made  out  yearly  for  the  shareholders  and 
in  the  case  of  the  larger  companies  are  distributed  in 
printed  form. 

At  the  International  Engineering  Con- 
High  Speed  Electric  u  i  i  •     /^^i  c-  u 
Traction         gress  held  ui  Ulasgow  on  September 

4th  last,  a  paper  was  presented  by  Mr. 
O.  Lasche,  giving  particulars  of  some  of  the  experi- 
ments which  have  recently  been  made  near  Berlin  to 
demonstrate  to  what  extent  a  very  high  rate  of  speed 
is  practicable  on  railways  with  electricity  as  the  motive 
power.  The  experiments  in  their  first  stage  related  only 
to  the  construction  and  testing  of  the  car,  which  had 
been  specially  designed  for  high  speed  service.  This 
car  is  about  22  meters  in  length,  and  in  cross  section 
conforms  to  the  standard  German  state  railway  car- 
riages. It  will  accommodate  about  50  passengers.  All 
parts  carrying  current  are  contained  in  closed  compart- 
ments to  prevent  the  possibility  of  injury  to  passengers. 
The  motors,  which  are  3-phase  250  h.  p.  with  a 
maximum  capacity  of  750  h.  p.  are  directly  attached  to 
the  car,  no  locomotive  being  employed.  The  car  body  is 
carried  by  two  bogies,  or  trucks,  each  with  three 
ajfles,  of  which  the  center  is  only  a  running  axle. 
The  sole  effect  of  the  designer  was  to  construct  a 
car  capable  of  running  long  distances  at  the 
highest  possible  speed.  The  weight,  which  for  an 
output  of  8,000  h.  p.  was  originally  50  tons,  was  sub- 
sequently reduced  to  30  tons  by  modifications  in  the 
apparatus.     A   liquid   starling  device   that    could  be 


equally  well  used  for  large  winding  engines  was  de- 
signed. The  author  of  the  paper  states  that  from  the 
results  obtained  in  the  preliminary  trials,  there  is  every 
reason  to  hope  that  the  motor  car  will  meet  all  require- 
ments, and  enable  the  association  to  deal  with  the  ques- 
tions relating  to  the  running  of  the  car  on  the  track. 
In  the  following  discussion  Sir  Wm.  Preece  warmly 
commended  the  candor  with  which  the  methods  em- 
ployed in  the  experiments  had  been  described.  He  also 
strongly  advocated  the  three-phase  system,  and  said 
that  three-phase  was  really  more  continuous  than  a 
continuous  current,  i.  e.,  if  the  energy  curve  of  a  three- 
phase  set  of  waves  be  plotted,  it  would  be  found  to  be 
a  straight  line.  In  further  comparing  the  two  systems, 
he  said  that  the  three-phase  saves  30  percent,  in  weight 
of  machinery,  and  by  using  3,000  volts  pressure  on  the 
line  the  cost  of  conductors  is  greatly  diminished,  and 
40  per  cent,  at  least  saved  in  capital  expenditure. 
A  representative  of  the  association  which  is  conduct- 
ing the  experiments  remarked  that  owing  to  the  rail- 
way monopolies  and  the  absence  of  railway  competition 
in  Germany,  it  would  not  be  surprising  if  Great 
Britain,  which  was  the  pioneer  user  of  the  steam  loco- 
motive should  also  be  the  first  to  use  high  speed  electric 
railways  of  great  length.  It  is  to  be  hoped  that  in  due 
time  we  shall  learn  of  the  successful  completion  of  these 
important  experiments  involving  another  great  step  for- 
ward in  electrical  development. 


ACETYLENE  GAS  EXPLOSION. 

The  firm  of  Shaw  &  McKerracher,  of  Perth,  Ont., 
have  been  using  acetylene  gas  for  lighting  purposes. 
A  short  time  ago  while  Mr.  Shaw  was  wiping  around 
the  machine,  a  small  quantity  ot  gas  which  had  not 
been  drawn  off  ignited,  and  severely  burned  his 
hands  and  face.  Last  month  a  more  serious  explosion 
took  place.  According  to  the  Perth  Expositor,  Mr. 
Ditrick,  the  agent  for  the  machine  in  Perth,  and  Mr. 
Richard  Walker  were  about  to  make  some  repairs  to 
the  machine.  Feeling  satisfied  that  all  the  gas  was 
out  of  the  machine,  Mr.  Ditrick  disconnected  the 
piping.  As  the  machine  was  turned  over  the  small 
quantity  of  water  remaining  in  the  tank  below  the 
fawcet  ran  to  the  lowest  edge  of  the  tank  and  the  gas 
still  remaining  was  forced  out.  A  lamp  was  procured, 
whereupon  the  gas  ignited,  causing  an  explosion. 
One  part  of  the  machine  was  hurled  forward  with  con- 
siderable violence,  breaki;ig  down  the  partition,  and 
the  burning  gas  struck  Mr.  Walker  in  the  face  and  on 
his  arms.  He  was  badly  burned,  and  it  is  feared  that 
his  eyesight  may  be  injured.  Mr.  Ditrick  was  less 
seriously  injured,  although  he  has  since  been  confined 
to  his  house.  The  explosion  was  heard  several  blocks 
away.  It  is  said  that  Shaw  &  McKerracher  have  de- 
cided to  discontinue  the  use  of  acetylene  gas. 


J      The  r.'itepayers  of  Grimsby,  Ont.,  have  voted  down  a  pro|)osi. 
«ion  to  buy  the  electric  light  plant  of  J.  VV.  \'an  I')yUo. 

The  suit  in  which  the  Ottawa  Klectric  Company,  Hull  Klectric 
Company  and  corparalii>n  of  Hull  are  interested,  concerning'  the 
monopoly  of  sliciM  ami  domestic  lighting'  within  the  limits  o 
Hull,  will  shortly  be  lieartl  by  the  I'rivy  Council  ol  ICnglanil. 

Aid.  J.  S.  Asltwitli  is  about  to  commence  the  improvements  (o 
the  water  power  of  the  Capital  I'ower  Company  at  Desclienes, 
<Jiie.  The  work  will  consist  chiefly  in  cutting  a  large  chamiel 
about  200  feet  long  to  a  depth  of  7  feet  beneath  the  surface  of  the 
water.  It  is  hoped  by  this  means  to  add  about  3,000  iiorse 
power  to  the  present  capacity. 
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ELECTRICALLY  DRIVEN  POWER  PUMPS. 

The  most  important  electrically  driven  power  pumps 
}'et  installed  in  Canada  are  those  for  the  Monrteal 
Water  and  Power  Company,  manufactured  by  the 
Northey  Company,  Limited,  Toronto.  They  consist  of 
two  horizontal  triplex  pumps,  one  at  the  St.  Gabriel 
Station,  erected  in  1899,  and  one  at  the  Clarke  Avenue 
Station,  erected  this  year.  The  pumps  are  similar  in 
design,  so  that  a  general  description  of  the  first 
machine  will  serve  for  both. 

The  pump  at  St.  Gabriel  has  three  double-acting 
outside-centre  packed  plungers  21  inches  diameter  by 
24  inches  stroke,  made  of  hard,  close-grained  iron, 
working  in  deep  phosphor  bronze  bushings,  which 
form  the  neck  bushes  of  the  packing  boxes.  The 
packing  box  glands  are  also  lined  with  bronze,  and  are 
fitted  with  supplementary  packing  glands  to  take  up 
any  drip  which  may  pass  the  main  packing.  The 
pump  rods  are  of  solid  tobin  bronze,  a  taper  fit  in 
plungers  and  crossheads,  securely  attached  to  the  for- 
mer by  bronze  lock  nuts,  and  to  the  latter  by  steel 


135  feet  per  minute  for  a  plunger  speed  of  80  feet. 
The  two  portions  of  each  pump  are  rigidly  tied  to- 
gether by  four  steel  rods  3  inches  diameter.  The 
bottom  flanges  are  faced  off  and  bolted  to  suction  base, 
one  base  receiving  the  two  ends  of  each  pump  ;  and 
the  top  flanges  are  faced  to  receive  the  force  chambers. 
As  the  suction  deck  is  part  of  the  [lump  cylinder 
casting,  the  joints  at  suction  base  are  not  subject  to 
pressure.  Each  suction  base  is  provided  with  a  relief 
valve,  set  to  open  at  20  pounds  per  square  inch,  in 
order  to  provide  against  any  possible  accumulation  of 
pressure  between  suction  deck  and  foot  valve  when 
pump  is  at  rest.  The  force  chambers  are  semi-spheri- 
cal in  form,  with  ample  discharge  openings  near  the 
top.  Each  pump  "^s  provided  with  large  air  chamber, 
with  automatic  air  charging  device  attached  to  each. 
Gate  valves  are  placed  in  suction  and  discharge  con- 
nections to  each  pump,  so  that  any  one  pump,  or  anv 
two  pumps  may  be  used,  and  the  other  disconnected. 
The  discharge  pipe  from  each  pump  is  also  provided 
with  a  6  inch  spring-loaded  relief  valve,  which  is  used 
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cotters.  The  crossheads  are  heavy  steel  castings  fitted 
with  adjustable  shoes  of  bronze.  The  guides  are 
cylindrical  in  shape,  with  large  openings  in  each  side  to 
give  access  to  crossheads  and  glands  of  pump  rods  ; 
they  are  turned  and  faced  at  each  end  to  fit  the  pump 
cylinders  and  main  frames  respectively,  and  boivd  out 
to  receive'the  crosshead  shoes,  so  that  each  pump  is  in 
accurate  alignment  with  its  guide.  The  construction  ot 
the  water  end  is  as  follows  :  The  front  and  back  end 
of  each  pump  is  formed  by  two  cylinders  intersecting 
each  other,  and  is  cast  in  one  piece  with  the  suction 
and  discharge  decks,  which  are  massive  flat  plates 
heavily  ribbed  on  under  side  between  each  valve  scat, 
access  being  had  to  the  valves  through  ample  hand 
holes  in  pump  body  and  in  the  force  chambers  on  top. 

The  pump  valves  are  of  medium  hard  rubber  4  inches 
diameter,  and  the  springs  are  of  phosphor  broiu,o,  a 
brass  plate  being  interposed  between  spring  and  rubber 
with  a  grooved  recess  to  keep  spring  in  place.  The 
valves  in  each  deck  are  36  in  number,  giving  a  valve 
area  of  60  per  cent,  of  plunger  area  ;  so  that  the  mean 
velocity  of  water  through  the  valve  openings  is  about 


in  starting  tiie  pumps,  a>  w  ell  as  lo  relie\  e  an  excessive 
pressure  automatically. 

The  suction  in  entermg  makes  a  complete  circmi 
the  three  pumps,  a  run-around  pipe  or  loop  being 
placed  at  the  opposite  end  of  suction  bases  to  that  by 
which  the  main  suction  enters.  The  suction  pipe  to 
each  pump  is  16  inches  diameter,  being  joined  by 
eas\"  angles  to  the  common  suction  pipe,  which  is  24 
inches  diameter.  .A  large  \  acuum  ciiamber  is  placed 
immediately  over  the  vertical  pipe,  through  which  the 
suction  is  led  to  the  pumps.  The  dischargee  con- 
nections from  each  pump  are  14  inches  diameter,  vuiit- 
ing  by  easy  angles  and  bends  into  a  common  discharge 
of  20  inches  diameter. 

The  pump  has  a  rated  capacity  of  s.ocxi.ooo  Imperial 
gallons  in  24  hoius,  when  making  20  revolutions  or.*<o 
feet  plunger  speed  per  miiuite.  and  is  connected  by  a 
friction  clutch  to  a  450  h.p.  synchronous  motor  of  the 
S.K.C.  type,  made  by  the  Royal  Electric  Companv,  of 
Montreal.  This  motor  runs  at  180  revolutions  per 
minute  on  66  cycles  at  2,400  volts. 

The  gearing  is  single  reductions  about  9  to  i,  one 
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pair  of  gears  on  each  side  of  central  pump.  The  large 
gears  have  160  teeth,  and  pinions  18  teeth,  pitch  3^ 
inches.  The  crank  shaft  is  a  solid  steel  forging,  10 
inches  diameter  in  journals  and  crank  pins,  two  jour- 
nals and  centre  crank  to  each  pump.  The  main  bear- 
ings are  four  part  boxes  of  tough  bronze  lined  with 
best  quality  of  babbit  metal,  and  fitted  with  wedge  ad- 
justment back  and  front.  The  connecting  rods  are  also 
fitted  with  bronze  boxes  lined  with  hard  babbit,  and 
have  wedge  adjustment. 

This  pump  was  built  for  a  working  pressure  of  no 
lbs.  per  square  inch,  but  by  reason  of  the  exigencies  of 
the  service  was  worked  for  over  a  year  against  a  pres- 
sure of  130  to  135  lbs.  Very  careful  tests  of  the  pump 
have  been  made  by  the  engineers  of  the  Montreal 
Water  &  Power  Company  to  determine  its  efficiency. 
The  first  test  was  made  when  working  against  a  pres- 
sure of  no  lbs.  A  standard  Weston  watt -meter  was 
used  to  obtain  the  true  watts,  and  Crosby  indicators  to 
determine  the  horse  power  delivered  at  discharge  deck 
of  pumps.  The  test  showed  an  efficiency  of  85  per 
cent.,  that  is,  the  horse  power  compared  from  the  in- 
dicator cards  was  85  per  cent,  of  the  electrical  horse 
power  at  the  motor.  The  voltage  during  this  test  was 
2,240  volts. 

A  second  test  was  made  after  a  booster  had  been 
placed  in  the  circuit  to  raise  the  voltage  to  2,400,  the 
pressure  on  the  pump  being  increased  at  the  same  time 
to  140  pounds.  On  this  occasion  the  horse  power, 
computed  from  the  cards,  was  376,  while  the  watt- 
meter showed  the  electrical  input  at  430,  thus  giving 
an  efficiency  of  87.4  per  cent,  from  the  switch-board 
to  the  discharge  deck  of  the  pump.  The  same  efficiency 
was  also  obtained  when  the  pressure  was  reduced  to 
127)4  pounds. 

The  pump  at  the  Clarke  Avenue  Station  is  similar  to 
that  just  described,  but  the  plungers  are  igj^  inches 
diameter,  24  inches  stroke,  and  the  pump  built  for  a 
working  pressure  of  175  pounds  per  square  inch.  The 
proportions  are  somewhat  heavier  on  account  of  the 
greater  pressure  pumped  against. 

Much  credit  is  due  the  Northey  Company  for  the 
mechanical  construction  and  successful  operation  of 
the  pumps. 

TESTS  OF  A  STEAM  TURBINE. 

Some  recent  tests  of  a  300  horse  power  DeLaval 
turbine,  directly  connected  to  a  Ganz  dynamo,  were  re- 
ported in  August.  Since  then,  says  the  Engineering 
Record,  some  interesting  figures  of  the  performance  of 
a  turbine  driven  centrifugal  pump  operating  under  a 
head  of  588  feet  have  been  received.  The  pumping 
unit  was  a  steam  turbine  fire  engine,  of  50  effective 
horse  power,  run  at  a  speed  of  20,000  revolutions  per 
minute.  It  consisted  of  a  high  pressure  centrifugal 
pump  coupled  directly  to  the  turbine  shaft  and  of  a  low 
pressure  centrifugal  pump  mounted  on  the  secondary 
shaft,  which  is  connected  by  a  10  to  i  reducing  gear. 
The  low  pressure  suction  was  4.92  inches  in  diameter 
and  the  pump  delivered  to  the  high-pressure  pump 
wliicii  discharged  througli  a  3.94  inch  pipe.  The  head 
in  the  test  was  varied  by  a  throttle  valve.  The  results 
are  as  follows,  steam,  about  117  pounds  pressure  : 

Total  head,  ft  165.6  279  326  4H9  588 

Gal>*.  of  walorpcr  s(!C.     7.28      7.09  6.73  5.07  3,4 

H-P  in  vvalor  pumped  18.6  30.  33.8  38.2  30.7 
Steam  per  water  11-P 

per  hour  pounds.  .  .  96.8  67.2  61.6  57.3  67. 


RETIREMENT  OF  MR.  W.  H.  BROWNE. 

A  dispatch  from  Montreal  dated  October  26th  states 
that  Mr.  William  H.  Browne,  General  Manager  of  the 
Royal  Electric  Company,  has  tendered  his  resignation, 
to  take  effect  three  months  hence.  Mr.  Browne  as- 
sumed the  position  which  he  now  occupies  in  1893, 
having  previously  been  manager  of  the  United  Electric 
Light  &  Power  Compan,  yand  held  other  important 
positions  in  the  United  States.  He  was  connected 
with  the  early  development  of  the  electric  railway,  and 
previous  to  coming  to  Montreal  had  gained  wide  and 
valuable  experience  in  connection  with  the  adaptation 
of  electricity  for  light  and  power.  This  experience, 
coupled  with  unusual  executive  ability,  has  enabled  him 
to  do  valuable  work  in  his  present  capacity.  When  he 
took  charge  of  the  Royal  Electric  Company  in  1893  its 
affairs  were  not  in  a  promising  condition.  During  Mr. 
Browne's  regime  the  company's  stock  has  constantly 
advanced  in  price  as  the  result  of  his  careful  yet  pro- 
gressive management. 

While  residing  in  Montreal  Mr.  Browne  has  taken  a 
most  active  interest  in  all  matters  affecting  the  welfare 
of  that  city.  He  has  also  been  a  valuable  adjunct  to 
the  Canadian  Electrical  Association,  of  which  he  was 
elected  President  three  years  ago.  For  some  time  past 
Mr.  Browne  has  not  enjoyed  good  health,  and  it  may 
be  that  to  this  cause  is  due  his  decision  to  relinquish 
the  heavy  responsibilities  which  have  rested  upon  him 
for  so  many  years  and  which  he  has  so  successfully 
discharged.  We  have  not  learned  what  his  intentions 
are  for  the  future,  but  trust  that  he  may  still  remain  in 
Canada,  where  he  has  so  many  friends  and  admirers. 


MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Honrs 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

"     5- 00 

P.M.  0.30 

7.3^' 

2    .  .  . 

//  5.00 

1.30 

8.30 

3  

„  5.00 

2.30 

9-30 

4.  .  .  . 

„  5.00 

3-3° 

10.30 

5.  .  .  . 

5.00 

"  4-30 

1 1.30 

6.  .  .  . 

n  5.00 

5-3° 

12.30 

7.  .  .  . 

5.00 

"  6-15 

"3-15 

8  

5.00 

6.30 

13-30 

9.  .  .  . 

6.30 

'3- 30 

10. . . . 

5.00 

„  6.30 

13-30 

II.... 

//  5.00 

II  6.30 

13-30 

12 ...  . 

//     5- 00 

II  6.30 

1 3-30 

13.  .  .  . 

5.00 

6.30 

13-30 

14. . . . 

II  5.00 

6.30 

13-30 

15  

II  5.00 

II  6.40 

"3-40 

16  

"  8.45 

//  6.40 

9-.S.S 

17  .  .  . 

9-45 

II  6.40 

«-55 

18  

II    1 0. 50 

II  6.40 

7-50 

20. . . . 

II      0. 00 

II  6.40 

6.40 

21.... 

A.M.      1. 10 

II  6.40 

5-30 

22 ...  . 

"  2.20 

II  6.40 

4.20 

23.  .  .  . 

//  6.40 

3. 10 

24. .  .  . 

„  4.40 

II  6.40 

2.00 

25  

No  Li^ht. 

No  Light. 

26  

27  

// 

28. . . . 

P.M.  5.10 

A.M.  10.  10 

5.00 

29.... 

II  5.10 

//  11.10 

6.00 

30. . . . 

"  5-'o 

//       0.  I  0 

7.00 

31  ...  . 

"  S-'o 

"         1 .  1  0 

8.00 

Telal  255.45 


LEGAL. 

The  Boston  Gas  Light  Company  and  the  Edison  Electric  light 
Company  of  Boston,  have  been  declared  jointly  liable  for  dam- 
age caused  by  an  explosion  of  gas  in  a  Boston  subway  in  March 
1897.  The  explosion  is  supposed  to  have  resulted  from  the  con- 
tact of  a  spark  from  a  defect i vol)'  insulated  undergroimd  electric 
conductor  with  an  accumulation  of  gas  in  the  subway.  It  is 
held  that  the  explosion  might  have  been  avoided  if  a  man 
had  been  appointed  to  ventilate  the  subway  at  intervals. 
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I    QUESTIONS  AND  ANSWERS  \ 

"Enquirer:"  I  would  be  much  obliged  if  you  would 
answer  in  the  "Questions  and  Answers"  column  of  the 
next  number  of  the  Electrical  News  the  following- 
question,  viz  :  What  number  of  watts  per  lamp  are 
required  to  furnish  or  supply  the  requisite  energy  to 
produce  the  full  lighting  power  of  the  arc  electric  lamps 
of  2000  candle  power  which  has  been  used  for  street 
lighting  for  some  years  back?  Also  what  number  of 
watts  per  lamp  are  required  to  supply  energy  to  the 
alternating  current  arc  lamp  of  2000  candle  power  to 
give  the  standard  of  light  now  required  for  city  street 
lighting  by  lamps  of  2000  candle  power? 

Ans. — The  arc  lamp  which  is  usually  rated  at  2000 
c.  p.  is  the  open  arc  direct  current  series  lamp  in  use 
for  so  many  years,  taking  9.6  amperes  at  45  to  50  volts, 
or  an  average  of  450  watts  each,  but  latterly  as  the 
matter  has  been  investigated  in  connection  with  the 
growing  use  of  the  enclosed  arc,  it  has  been  found  that 
the  practice  of  rating  by  candle  power  is  not  a  satis- 
factory method,  as  it  but  paves  the  way  for  an  endless 
series  of  disputes,  due  to  there  being  so  many  ways  of 
measuring  the  light  emitted.  In  view  of  this,  the 
method  of  rating  by  candle  power  is  being  dropped 
wherever  practicable,  the  consumption  of  the  lamps  in 
watts  being  given  instead.  It  is  considered  that  a 
series  alternatinglamp  taking  6.6  amperes,  and  a  voltage 
varying  with  the  frequency,  whose  watt  consumption  is 
about  425,  gives  the  same  general  average  illumination  as 
the  old  open  arc  g.6  amp.  lamp,  though  the  light  from  it 
measured  at  some  angles  will  be  greater,  and  again  at 
others  less,  than  that  emitted  by  the  latter. 

"  Ambition"  writes  :  Would  you  please  describe  the 
construction  of  an  electric  radiator  or  heater? 

Ans. — Any  and  all  substances  carrying  electric  cur- 
rents have  their  temperatures  raised  when  the  current 
is  flowing,  and  thus  give  off  heat  to  the  medium  sur- 
rounding them.  In  wiring  for  light  or  power  the  con- 
ductors are  made  of  such  a  size  that  the  drops  are  uni- 
form and  that  the  losses  are  as  small  as  possible  com- 
mensurate with  the  cost,  which  means  that  the  heat 
given  off  by  them  is  practically  imperceptible,  but  in 
making  a  radiator,  heat  being  the  desired  result,  the 
conductor  is  made  of  such  style,  shape  and  material  as 
will  give  the  greatest  amount  of  heat  with  the  least  ex- 
penditure of  energy.  The  heat  which  in  practice  is 
obtainable  from  a  given  amount  of  energy  is  limited  b\' 
the  temperature  which  the  conductor  will  stand  before 
oxidizing,  and  in  order  to  raise  this  temperature  to  the 
highest  point,  some  manufacturers  use  wire  whose 
composition  is  more  or  less  a  secret,  being  made  from 
some  of  the  rarer  metals,  mounting  the  spirrals  in  an 
non-combustible  and  insulating  frame,  usually  of  iron 
and  porcelain  ;  other  wires  are  made  almost  entirely  of 
iron  and  imbed  it  in  sand  or  cement,  which  has  tiio 
effect  of  keeping  the  air  away  and  thus  allowing  the 
heat  to  be  greater  than  if  the  conductor  were  in  the 
open  air,  in  which  case  it  would  biuMi  at  a  mucli  lower 
temperature.  It  is  not  practicable  for  any  but  tlinse 
commercially  engaged  in  their  manufacture  to  make  a 
heater  which  shall  be  reasonably  efficient,  but  if  effic- 
iency does  not  appreciably  affect  the  case,  a  very  ser- 


viceable article  can  be  made  from  ordinary  galvanized 
iron  wire,  the  necessary  size  and  length,  in  the  absence 
of  any  information  as  to  size  of  room  you  desire  to 
warm,  being  a  matter  of  experiment.  If  for  alternating 
current  care  should  be  taken  to  wind  it  as  much  as  pos- 
sible non-inductively,  and  to  thoroughly  secure  all  the 
parts,  or  else  the  humming  will  be  very  loud  and  dis- 
agreeable. 

"Subscriber"  asks  :  i.  How  would  you  connect  a 
Reliance  arc  dynamo?  Supposing  the  machine  had  all 
parts  disconnected,  where  would  the  fixtures,  such  as 
voltmeter,  ammeter  and  rheostat,  if  there  be  any,  be 

connected  ? 

2.  What  would  be  the  best  way  to  set  the  brushes  if 
there  were  four  in  circumference  ? 

3.  Should  there  be  lubrication  used  on  the  com- 
mutator of  a  dynamo  ? 

Ans.  I.  All  the  field  coils  are  connected  in  series,  these 
again  going  in  series  with  the  armature,  the  two  leads 
left  beingconnected  through  the  ammeters  to  thelamp  cir- 
cuit. If  there  is  a  voltmeter  provided  it  would  be  con- 
nected across  the  line,  though  it  is  an  expensive  instrument 
and  not  usually  provided  with  arc  machines,  especially 
those  manufactured  at  the  date  the  Vaston  machine 
was  on  the  market.  No  rheostat  is  used  with  this 
machine  ;  when  put  on  arc  generators  it  is  generall* 
connected  in  parallel  with  the  fields. 

2.  In  a  multipolar  machine  with  four  brushes 
they  would  be  set  either  y^of  the  circumference  apart 
or  else  spaced  with  the  same  arc  between  them  as  be- 
tween two  poles,  and  either  opposite  or  between  the 
latter,  depending  on  the  way  the  winding  is  connected 
If  the  machine  has  only  two  poles,  the  brush  holders 
are  usually  moveable  so  as  to  alter  the  relative  position 
of  the  two  pairs  of  brushes  as  the  load  changes. 

V  All  the  commutators  require  lubrication  ;  those 
that  have  much  sparking  taking  place  on  them  will  need 
more  than  those  running  without  sparking.  As  a  general 
rule  the  more  sparking  there  is,  and  therefore  the 
greater  the  heat  of  the  commutator,  the  stifTer  should 
your  lubricant  be,  a  heavy  grease  giving  good  results, 
whereas  for  the  latter  an  oil  will  generally  be  found 
preferable.  It  is  a  good  plan  to  have  two  or  three  sets 
of  brushes,  where  they  are  of  carbon,  and  boil  them  oc- 
casionally in  paraffine.  Copper  brushes  should  be 
soaked  once  in  a  while  in  coal  oil  or  benzine,  to  cut 
out  the  dirt  which  will  cake  in  the  ends  and  cause 
heating  and  sparking.  Whatever  lubricant  is  used,  care 
should  be  taken  to  prevent  its  getting  round  the  edge 
of  the  commutator  and  into  the  end  micas,  as  it  de- 
destroys  the  insulation  and  induces  grounds,  also  it 
collects  and  holds  dust  whenever  it  is  not  wiped  clean. 
Sandpaper  should  not  be  used  unless  the  commutator 
has  got  rough  ;  the  longer  it  will  keep  a  good  surface 
without  being  polished  the  better,  leave  it  alone  for 
years  even  if  it  will  stay  that  way. 

"  B.  W.,"  Montreal  :  How  do  you  determine  the 
number  of  incandescent  lamps  that  can  be  run  in 
series  off  the  primary  alternating  lines? 

Ans. — The  number  depends  on  the  primary  voltage 
of  the  circuit  and  the  amperage  and  the  candle  power 
of  the  lamps,  thus  a  50  candle  power  lamp,  taking  say 
3  watts  per  candle,  will  have  a  total  consumption  ol 
150  watts.  If  it  is  for  a  5  ampere  circuit  it  will  therefore 
take  30  volts  across  its  terminal,  and   a  primary  line 
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potential  of  2,100  volts  would  evidently  supply  70  such 
lamps.  It  should  be  noted  that  the  greater  the  am- 
peres the  greater  number  of  lamps  which  can  be  run, 
also  that  in  this  system  of  lighting,  unless  provided  with 
a  regulator,  the  number  of  lamps  on  the  circuit  is  in- 
variable; any  decrease  from  the  proper  figure  results  in 
too  much  current  and  burnt  out  lamps,  any  increase 
gives  not  enough  current  and  thus  poor  light.  The 
rule  given  above  can  conveniently  be  put  in  the  follow- 
ing equation  :     Number  of  lights  = 

primary  voltage  x  ampere. 

candle  power  x  watts  per  candle 

BY  THE  WAY. 

Capt.  Thomas  Bixby,  under  whom  Samuel  M.  Clem- 
ens (Mark  Twain)  served  as  pilot  and  "engineer"  on 
the  old  Mississippi  River  boat  Swallow,  has  given  the 
following  description  of  the  engine  of  the  Swallow  : 
"  The  swallow  had  the  queerest  sort  of  engine  that 
was  ever  seen.  The  craft  itself  was  a  little  shaky — it 
only  plied  between  St.  Louis  and  Cairo — being  about 
thirty  feet  long,  with  a  stern  wheel,  a  place  for  freight 
and  passengers,  a  pilot-house,  and  a  place  on  what 
may  be  called  the  pilot-deck  for  the  engine.  That 
engine  went  aboard  when  it  was  needed,  and  only  then. 
It  burned  no  wood  nor  coal,  but  ate  a  powerful  sight  of 
grass.  It  was  a  large  gray  mule  named  Jerry,  which 
worked  a  treadmill  that  propelled  the  boat.  Sam 
Clemens — you  know  his  name  of  Mark  Twain  came 
later — was  chief  engineer  and  pilot.  He  had  a  system 
of  signals  and  they  were  ingenious.  By  pulling  a  cord 
he  could  raise  a  head  of  cabbage  just  out  of  the  reach 
of  the  mule.  The  engine  would  start  for  it,  and  begin 
to  walk  after  it,  and  the  boat  floated  majestically  on 
down  ihe  river  or  up,  as  the  case  might  be.  When 
Sam  wanted  to  stop  he  would  pull  a  rope  attached  to 
the  feed  box  of  the  engine.  Without  intending  to  be 
personal,  I  will  say  that  Jerry  was  one  of  the  most  in- 
telligent animals  I  ever  met.  His  voice  was  more  on 
the  order  of  a  fog  horn  than  a  whistle — it  was  too 
mnch  of  a  baritone  for  the  latter.  When  Sam  wanted 
to  whistle  for  a  landing  he  hit  Jerry  with  a  stick.  If 
he  wanted,  in  the  profane  language  of  the  river  pilot, 

to  go  ahepd  like  the  ,  he  gave  Jerry  a  touch  of 

the  whip. " 

*  * 

Under  the  heading  "Book  Reviewing  by  the  Boiler 
Inspector,"  The  Locomotive  prints  the  following  : 
"  We  have  received  from  the  publishers  a  copy  of  '  An 
Englishwoman's  Love  Letters,'  with  a  request  that  we 
give  it  a  review  in  The  Locomotive.  We  have  no  regu- 
lar love-letter  editor  on  our  staff,  and  we  therefore 
turned  it  over,  first,  to  our  expert  on  riveted  joints, 
who  is  reputed  to  have  had  some  experience  in  such 
matters.  He  says  that  the  writer  of  the  letters  is  bad- 
ly designed  ;  that  she  has  a  poor  circulation,  and  a 
cracked  head,  and  that  a  few  bricks  are  loose  in  her 
setting  ;  and  he  swears  he  will  take  no  responsibility 
for  her,  until  she  has  been  submitted  to  a  hydrostatic 
test  of  at  least  a  thousand  pounds.  His  judgment  has 
always  been  good  on  matters  more  directly  in  his  line, 
but  we  were  so  sure  that  it  was  in  error  in  this  particu- 
lar case  that  we  took  the  book  away  from  him  and 
made  a  complete  internal  inspection  of  it  ourselves. 
We  quickly  found  that  the  language  is  so  warm  that 
our  expert  on  combustion  was  the  proper  man  to  con- 


sult. He  was  on  his  vacation,  however,  and  we  didn't 
want  to  call  him  back  to  make  a  calorimeter  test  during 
this  hot  weather.  Our  chemist  shook  his  head  sadly 
when  we  offered  the  job  to  him,  and  the  only  available 
man  left  on  our  staff  was  the  automobile  editor,  who 
takes  the  place  of  the  horse  editor,  that  we  discharged 
when  the  horse  went  out  of  fashion.  He  says  the 
author  has  wheels  all  right.  He  doesn't  wish  to  con- 
demn the  book,  though,  for  he  says  that  while  it  isn't 
in  his  line,  he  should  judge  that  it  would  be  hot  stuff 
in  somebody  else's  line.  With  this  sentiment  we 
heartily  agree.  It  is  our  custom,  in  reading  a  work  of 
fiction,  to  pick  out  the  one  passage  in  the  whole  book 
•■hat  seems  to  be  most  pat.  We  think  we  have  found 
it,  in  this  book,  on  page  203,  where  the  author  of  the 
letters  says  to  her  hubby,  "  Oh,  how  tired  loving  you 
now  makes  me  !"  To  which  we  would  fervently 
respond,  "  Amen  !" 


NEW  STORAGE  BATTERY  FOR  McGILL. 

Some  additions  and  alterations  have  been  recently 
made  in  the  electrical  equipment  and  arrangements  of 
McGill  University,  Montreal.  The  most  important 
acquisition  is  a  300-kiIowatt  power  storage  battery,  the 
current  from  which  will  be  used  for  light  and  experi- 
mental purposes  when  it  it  is  not  desirable  to  use  the 
steam  plant.  The  vvhole  of  the  Macdonald  building 
could  be  lighted  up  by  its  current,  so  that  by  charging 
it  during  the  day,  work  could  be  carried  on  at  night 
without  having  recourse  to  the  steam  plant.  For  charg- 
ing the  battery  one  of  the  50-horse  power  steam  dynamo 
units  of  the  present  plant  has  been  remodelled.  Much 
auxiliary  apparatus,  such  as  switch-boards  and  meter- 
ing devices,  have  also  been  installed. 

The  Macdonald  Physics  Buildings  has  been  completely 
rewired,  so  as  to  conform  in  every  particular  with  the 
highest  insurance  requirements.  All  the  overhead  wires 
of  the  lighting  plant  of  the  Macdonald  Buildings  have 
been  removed,  and  replaced  by  highly  insulated  lead- 
covered  cables.  By  this  means  the  appearance  of  that 
side  of  the  campus  has  been  greatly  improved,  and  the 
danger  of  interruption  of  the  current  through  snow  or 
ice  falling  from  the  buildings  has  been  entirely  ob\  iated. 


EXPERIMENTS  WITH  BOILER  TUBES. 

Certain  experiments  have  been  made  on  tlie  Oudh 
and  Rohilkhand  Railway  with  lap-welded  steel  tubes 
with  the  following  result  :-  Lap-welded  steel  tubes  have 
been  put  into  boilers  of  engines,  B  class  81,  C  class  107 
and  118,  D  class  126  and  1-^3.  The  first  boiler  done 
being  No.  133,  which  started  work  with  them  in  Feb- 
ruary, 1899.  All  these  boilers  have  a  working  pressure 
of  120  lbs  of  steam  only.  One  tube  of  engine  No.  1 
was  drawn  out  in  order  to  see  its  condition  on  9th  Sep- 
tember, 1900,  after  it  had  been  in  use  k)  montiis  and 
run  70,541  miles,  and  found  that  it  showed  signs  of 
pitting  all  over,  and  especially  in  one  place,  about  iS 
inches  from  smoke  box  end.  These  tubes  have  given 
no  trouble  at  all  as  regards  leaking  and  have  proved 
satisfactory  so  far, but  it  may  be  stated  that  the  water  on 
the  O.  and  R.  line  is  good  at  the  stations  where  these 
engines  take  it.  The  price  at  which  these  were  issued 
to  the  Loco.  Department  was  Rs.  3-4-0  each  and  the 
rate  for  brass  tube  at  the  time  was  Rs.  1 1-8-0.  —  Indian 
Engineering. 
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JUDGMENT  AFFECTING  ASSESSMENT  OF 
ELECTRICAL  COMPANIES. 

For  the  benefit  of  electrical  companies  we  give  below 
the  full  text  of  the  judg-ment  rendered  in  a  Triune 
Court,  Toronto,  by  Judges  McDougall,  McGibbon  and 
McCrimmon,  regarding  the  assessment  of  the  poles^ 
wires,  cables,  etc.,  of  the  Toronto  Electric  Light  Com- 
pany, Toronto  Railway  Company  and  Bell  Telephone 
Company.  The  legal  quotations  and  references  havg 
been  omitted  : 

The  principal  point  to  be  decided  is  as  to  whether  the  basis  of 
the  vakiation  adopted  by  the  Assessment  Department  is  a  cer- 
rect  one  in  the  lijfht  of  this  amendment  to  the  Assessment  Act, 
made  at  the  last  session  of  the  Ontario  Legislature  . 

"  Real  property  belonging  to  or  in  the  possession  of  any  per- 
son or  incorporated  company,  and  extending  over  more  than  one 
ward  in  any  city  or  town,  or  situate  in  any  township,  may  be 
assessed  together  in  any  one  of  such  wards  at  the  option  of  the 
assessor,  or  the  assessment  of  the  property  may  be  apportioned 
amongst  two  or  more  of  such  wards  in  such  manner  as  he  may 
deem  convenient,  and  in  either  case  the  property  shall  be  valued 
as  a  whole  or  as  an  integral  part  of  the  whole." 

At  the  date  of  this  enactment  the  Legislature  had  before  it 
three  cases  in  which  the  Court  of  Appeal  for  this  province  had 
discussed  and  laid  down  the  basis  of  correct  method  of  arriving 
at  the  value  for  assessment  purposes  of  the  different  classes  of 
property  involved  in  the  present  appeals.  These  cases  were  de- 
termined under  the  various  provisions  of  the  Assessment  Act  as 
that  act  stood  prior  to  the  Amending  Act  of  1901.  The  first  case 
was  the  Bell  Telephone  Company  v.  City  of  Hamilton.  The 
Court  of  Appeal  held  in  that  case  :  (i)  That  the  poles,  wires, 
conduits  and  cables  of  the  Telephone  Company  must  be  valued 
in  distinct  units  as  they  happened  to  be  located  in  the  several 
wards  of  the  city,  the  portion  of  the  poles,  wires,  etc.,  in  each 
w  iril  by  itself  and  not  as  a  part  of  a  gomg  concern.  (2)  That 
these  poles,  wires,  etc.,  must  be  valued  at  the  price  thev  would 
bring  if  sold  as  so  much  material  to  be  removed  or  taken  away 
by  a  purchaser.  (3)  If  the  material  wks  not  actually  sold  the 
assessment  value  would  be  the  sum  at  which  such  material  would 
be  taken  by  a  creditor  in  payment  of  a  just  debt  from  a  solvent 
debtor. 

The  court  was  unanimous  upon  the  point  that  this  class  of 
property  could  not  be  valued  as  a  whole  or  as  an  integral  part  of 
a  whole,  nor  as  if  it  were  a  going  concern  ;  in  other  words,  the 
value  of  the  portion  in  each  ward  must  he  arrix  ed  at  separateh- 
apart  from  the  rest  of  the  work. 

The  next  case  relating  to  this  subject  was  the  London  Street 
Railway  case,  in  wliich,  also,  the  court  held  that  the  ward  divis- 
ion must  be  followed  and  each  portion  of  what  was  in  fact  a  con- 
tinuous system  could  only  be  assessed  in  separate  units  in  each 
ward,  and  that  the  several  parts  could  not  be  considered  as  part 
of  a  going  concern  operated  in  the  >everal  wards,  and  the  Hell 
Telephone  case  was  followed  as  to  the  basis  of  valuation  for  the 
various  ward  units. 

The  next  case  was  the  Queenston  Heights  bridge  assessment. 
In  that  case,  which  did  not  involve  the  ward  divisions,  the  Court 
of  Appeal  also  adopted  the  .=ame  basis  of  valuation  to  determine 
the  assessable  value  of  the  Canadian  half  of  an  international 
bridge,  the  whole  bridge  being  the  property  ot  one  compaiu'. 
The  so-called  "  scrap  valuation  "  was  applied  and  the  assessment 
value  ot  the  half  of  the  bridge  on  Canadian  soil  was  placed  at  the 
value  ot  the  material  to  ;i  purchaser  who  would  have  to  remove 
and  take  the  same  aw;iy. 

The  Legislature,  therefore,  was  fully  possessed  of  the  conclus- 
ions of  the  highest  courts  of  this  province  as  to  the  inadequacy 
of  the  machinery  for  assessing  this  peculiar  class  of  properly 
under  the  existing  law,  which  property  had  coine  into  existence 
subsequent  to  the  date  of  the  enactment  of  section  28  of  the 
Assessment  Act. 

The  court  had  found  considerable  ilifficult\'  in  applying  to 
modern  railways,  gas  and  water  companies  and  electric  tele- 
graph companies  provisions  which  were  anipl\-  suflicient  for  the 
much  more  simple  state  of  assessable  property  in  the  daj  s  when 
the  assessment  laws  were  first  introduced.  It  was  extremely 
difficult  to  ascertain  the  true  value  of  such  property.  If  any  in- 
justice resulted  from  the  decisions  of  the  courts  in  dealing  with 
these  perplexing  problems,  the  remedy  rested  with  the  Legis- 
lature. In  1901  an  amendment  of  the  .\ssessment  Act  is  made, 
and  the  point  to  be  determined  in  these  appeals  is  as  to  the  ex- 
tent that  the  new  law  varies  or  qualifies  the  decisions  I  have 
referred  to. 

The  first  change  clearh'  made  i,~,  to  abolish  the  ward  divisions 
in  considering  the  value  of  these  new  cla.sses  of  constructive  real 
propert}',  where  the  operation  of  such  enterprises  and  the  plant 
essential  to  their  usel'ul  equipment  extends  territorially  beyond 
the  limits  of  one  ward.  As  a  corollary  to  this  abolition  of  waid 
divisions  the  assessor  is  allowed  to  value  the  real  prciperty  of  the 
owners  or  possessors  of  such  concerns  as  a  whole  in  one  ward, 
or  he  is  at  liberty  to  value  it  in  more  than  one  ward,  but,  in  such 
latter  case,  each  ward  unit  is  to  be  valued  as  an  integral  part  of 
the  whole. 

I  interpret  this  to  mean  that,  having  ascertained  the  value  as  a 
whole,  he  can,  it  he  wishes,  apportion  to  each  ward  the  propor- 
tionate part  of  the  whole  value  which  appertains  to  the  propeitv 
lying  within  its  boundaries,  but  it  must  be  at  the  same  values. 


The  Legislature  has  made  proper  the  method  suggested  b_v  a 
judge  who  said,  "  The  correct  method  would  be  to  value  the 
concern  as  a  whole  and  then  apportion  rateably  to  the  wards  or 
the  muni  .ipa'iity  as  much  of  the  value  as  falls  to  that  part  of  the 
concern  territorially  situate  in  each  locality. 

The  next  most  important  considerntion  will  be  :  Has  the  Leg- 
islature established  an\'  new  basis  of  valuation  from  that  laid 
down  in  the  decided  cases  ?  Has  the  standard  or  test  prescribed 
by  section  28  of  the  Assessment  Act  been  altered,  namely,  that 
the  property,  whether  real  or  personal,  is  to  be  estimated  at  its 
"  actual  cash  value,  as  it  would  be  appraised  in  payment  of  a 
just  debt  from  a  solvent  debtor  ?" 

The  Court  of  Appeal  has  distincth"  laid  down  that  rails,  poles, 
wires,  etc.,  must  be  valued  onh-  as  material  to  be  removed  or 
taken  away  by  a  purchaser  without  regard  to  an\'  adventitious 
value  it  possesses  to  the  possessor  or  owners  only  ;  any  special 
value  due  to  franchise  or  income-producing  qualities  does  not 
follow  the  property  into  the  hands  of  the  purchasers,  and  cannot 
be  considered  in  valuing  it  for  assessment  purposes  under  section 
28  of  the  Assessment  Act. 

This  principle  is  equally  applicable  to  the  whole  line  of  rails, 
poles  and  wires,  etc.,  whether  thev  are  to  be  considered  as  a 
whole  or  as  composed  of  separate  parts  Iving  in  different  muni- 
cipal wards  of  a  city  but  forming  one  continuous  svstem.  In 
Tor..'nto,  where  there  are  six  wards,  six  separate  scrap  heaps 
under  the  former  law  may  now  be  treated,  if  the  assessor  wills, 
as  one  scrap  heap  of  poles,  rails,  wires,  etc.,  removed  from  their 
connection  with  the  operating  system  of  which  they  are  con- 
stituent parts.  They  are  not  to  be  treated  as  parts  of  a  going 
concern  in  good  condition  of  repair,  nor  are  thev  to  be  valued  as 
the  estimated  or  ascertained  cost  of  reproduction  less  any  reason- 
able allowance  for  wear  and  tear  due  to  their  having  been  in  use 
for  any  definite  period  since  their  installation. 

In  very  truth  the  only  apparent  chai'ige  effected  by  the  recent 
legislation  is  to  permit  a  different  method  of  municipal  bookkeep- 
ing whereby,  as  to  this  special  class  of  assessable  property,  the 
whole  value  may  be  attributed  to  erne  ward  if  the  Assessment 
Department  desire  to  so  assess  it,  or  if  they  do  not  so  elect,  ihey 
can  distribute  the  total  value  amongst  several  wards  in  proper 
proportions. 

Section  28  of  the  .Assessment  .\ct  still  applies  to  all  assess- 
ments, and  its  force  as  applied  to  rails,  poles,  wires,  etc.,  I  am  of 
opinion,  must  still  continue  to  be  interpreted  according  tc  the 
principles  laid  down  by  the  Court  of  Appeal.  So  far  as  the 
method  C)f  estimating  the  assessment  value  of  the  classes  of  pro- 
perty involved  in  the  present  appeals  is  concerned  I  am  of  opinion 
that  the  amendment  enacted  at  the  last  session  has  effected  no 
change  whatever. 

The  parties  to  the  present  appeals  have  informed  the  Board 
that  they  have  agreed  upon  the  value  which  shciuld  be  determined 
that  the  assessment  is  still  to  be  made  upon  the  same  principle  as 
that  laid  down  by  the  Court  of  A|>peal  before  the  enactment  of 
the  amendment  above  discussed. 

I  am  of  the  opinion  that  the  appeals  should,  thereloro,  bo 
jillowed,  and  the  amounts  f>f  the  several  assessments  be  reduced 
to  the  figures  agreed  upon  between  the  city  and  the  appellants. 

The  .Assessment  Department  have  added  10  their  assessment 
the  value  of  the  rolling  stock  or  cars  of  the  Toronto  Railway 
Company,  and  the  company  contend  that  these  articles  are  not 
assessable  as  realty.  The  .\s>essmint  Department  has,  doubt- 
less, been  led  to  include  the  Railway  Comjwny's  rolling  stock  a* 
realty  owing  to  the  recent  decesion  of  the  Court  of  .Appeal  in  the 
case  of  the  Bank  of  Montreal  v.  Kirkpatrick,  when  the  court  held 
that  the  rolling  stock  of  an  electric  railway  should  be  regarded 
as  against  an  execution  creditor  as  part  of  the  corpus  of  an  en- 
tire machine  (electric  plant),  and,  therefc>re,  in  the  nature  of  a 
fixture,  and  passing  with  the  land  over  which  it  runs. 

The  whole  doctrine  of  constructix  e  annexation  to  land  of  ar- 
ticles ordinarily  treated  as  chattels,  so  as  to  constitute  them 
really,  has,  in  modern  times  received  an  extended  application. 

"  The  rolling  stock  of  an  electric  railway,"  says  a  judge  in  the 
case  referred  lo,  "really  constitutes  part  of  one  great  machine, 
confined  to  a  particular  locality,  for  which  it  is  es|>ocially  con- 
structed and  fitted,  operated  by  means  of  a  continuous  current  of 
electricity,  generated  in  part  of  the  fixed  plant  in  the  jxiwer- 
house  and  passing  through  the  trolle\- pole  of  the  oar,  which  is 
fitted  to  the  overhead  wire,  through  the  car  to  the  unbroken  line 
of  rails  back  to  the  generator.  Of  the  entire  machine  thus 
operated  the  important  part — the  rails  and  power-house — are  un- 
questionably realty,  ;ind  the  rolling  stock  forms  (lart  of  it  in  a 
much  more  intimate  and  connected  manner  than  does  the  rolling 
stock  of  a  steam  railway.  Detached  from  the  r?ils,  it  is  incap- 
able of  use  ;  and  as  regards  its  liability  to  be  taken  in  execution, 
it  mav  be  properly  regarded  as  part  of  the  coit»us  of  the  entire 
macliine,  and,  therefore,  in  the  nature  of  a  fixture,  and  jvassing 
with  the  land  over  which  it  runs. 

This  ilecision  was  made  in  reference  to  an  inteqMeader  issue 
between  execution  creditor  and  trustees  and  debenture 
holders.  If  the  rolling  stock  was  chattel  property,  the  creditors 
(plaintiffs)  would  succeed,  there  being  no  dulv  registoivd  chattel 
mortgage  covering  chattel  property  ;  if  the  rolling  stov'k,  like  the 
poles  and  wires,  was  to  be  considered  realty,  and  to  form  jvirt  of 
the  land,  then  the  defendants  were  entitled  to  succeed. 

In  disposing  of  the  interpleader  issue  nothing  tunuxl  upon  the 
language  of  the  mortgage  purporting  to  cover  the  land,  fran- 
chises ami  rolling  stock.  If  the  rolling  stock  was  chattel  propertv, 
the  instrument  purporting  to  mortgage  it  did  not  comply  with  the 
Chattel  Mortgage  Act,  and  it  was  not  registered  as  a  chattel 
m.>i  lgage.  The  question  to  Vie  determined  then  was,  is  the  roll- 
ing stock  of  an  electric  railway  company  personal  propertv  or 
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realty?  The  court  held  it  was  realty,  and  was  not  seizable  under 
an  execution  against  goods. 

It  appears  to  me,  for  ihe  purpose  of  disposing-  of  the  question 
of  the  right  to  assess  the  rolling  stock  or  cars  of  an  electric  road 
as  realty,  I  must  look  upon  that  question  as  settled  by  the  Court 
of  Appeal  in  the  case  above  referred  to.  Unless  I  have  failed  to 
properly  appreciate  the  force  of  that  judgment,  the  question  is 
not  open  to  consideration  or  decision  by  an  inferior  court. 

I  am  of  opinion  that  the  cars  used  by  the  Toronto  Railway 
Company  on  their  electric  road  are, along  with  the  rails, poles  and 
wires,  liable  to  assessment  as  realty,  and  that  the  value  must  be 
ascertained  in  the  same  manner  as  the  value  of  the  rails,  poles 
and  wires  themselves. 

I  have  been  given  to  understand  that  the  parties  can  agree 
on  the  amounts  to  be  inserted  in  the  assessment  roll  relating  to 
this  portion  of  the  assessable  property  of  the  company  and  upon 
handing  in  to  this  Board  these  figures  the  same  can  be  embodied 
in  the  order.  The  Toronto  Railway  Company's  appeal  upon  this 
branch  of  the  case  will  be  dismissed. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  November  5th,  1901 

We  are  told  in  the  lay  press  that  the  Toronto  illuminations  for 
the  Duke  and  Duchess  of  York  surpassed  anything  that  had  been 
seen  in  Canada.  Montreal  happens  to  be  in  Canada,  and  al- 
though, of  course,  she  cannot  hope  to  compete  in  greatness  with 
Toronto,  yet  we  have  the  feeling  that  this  story  about  illumina 
tions  should  be  told  to  the  marines. 

The  resignat,i,on  of  Mr.  W.  H-  Browne,  general  manager  of 


Old  boys  in  the  Royal  Electric  Company  during  the  regime  of 
Mr.  Hagar,  late  general  manager,  who  will  remember  the  pair, 
Messrs.  Seddal  and  Whyte,  will  be  pleased  to  hear  that  they 
have  drifted  together  again,  and  Mr.  Seddal  is  now  in  the  office 
of  the  Lachine  Company  assisting  Mr.  Whyte,  their  secretary. 
It  would  be  a  pleasant  re-union  if  some  of  the  old  boys  now 
scattered  in  Quebec,  Charlottetown,  St.  John,  N.B.,  Hamilton, 
etc  ,  could  have  an  hour's  chat  together  and  discuss  old  times. 
Although  there  was  lots  of  hard  work  them,  there  was  also  a 
ce'"tain  measure  of  fun  and  bon-homie  which  is  regrettedly  get- 
ting rarer. 

It  is  on  the  tapis  that  a  couple  of  lawsuit-,  are  in  an  embvro 
stage,  being  taken  at  the  instance  of  certain  fiie  insurance  com- 
panies against  certain  electric  lighting  companies  in  this  cit)-. 
It  is  too  early  to  comment  on  the  case  except  to  compare  it  to 
locking  the  stable  door  after  the  horse  is  stolen.  Had  the  Under- 
writers an  efficient  and  active  inspector,  on  a  suitable  salary,  and 
compelling  inspection  in  each  and  every  installation,  such  cases 
would  probably  never  come  up.  Again,  the  fees  universally 
collected  would,  even  though  small,  nearly  if  not  wholly  recoup 
'  he  salary  paid.  At  present  contractors  groan  under  heavy  fees, 
heavier  than  New  Vcirk,  for  such  voluntar\-  inspections  as  may 
be  requested  by  the  customer. 

The  various  companies,  "Standard  Light  and  Power,"  "Bell 
Telephone,"  etc.,  havi>  been  incensed  by  the  proposal  of  one  of 
our  alderman  that  the  "  Royal  Electric  Company  "  be  empower- 
ed to  build  a  subterranean  conduit  to  accommodate  all  wires  ; 
and  acting  under  their  rights  secured  by  charter  fiom  the  Legis- 
lature, have  issued  notice  to  the  city  separately  that  they  will  all 
lay  conduits.  Those  in  the  trade  here  recognize  two  things,  and 
these  are:  that,  first,  there  is  too  much  jealousU'  in  the  business  to 
allow  of  one  company's  conduit  or  any  such  ileal  being-  aci  oni- 
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the  Royal  Electric  Com[)any,  will  come  as  a  surprise  to  many 
and  to  the  regret  of  not  a  few.  Mr.  Browne  in  private  life  is  a 
hail  fellow  well  met,  and  agreeable  in  the  extreme,  as  those  of 
the  electrical  fraternity,  both  members  and  non-members  of  the 
C.E.A.,  are  well  aware.  His  loss  to  the  C.E.A.,  in  which  he  took 
a  prominent  part,  will  be  keenly  felt. 

In  protninent  United  States  cities  the  people  siin|)ly  (nil  their 
foot  down  and  say  they  wont  have  night-shunting,  the  result  be- 
ing that  the  adoption  of  electric  locomotives  has  decreased  the 
noise  in  many  places.  Montreal  with  its  three  stations  raises 
bedlam  every  night  in  summer  ;  surely  there  is  a  field  for  some 
large  electric  firm  to  exploit  Ihe  idea  of  electricity  for  yard  work, 
with  Ihe  chance  of  popular  clamrur  bc-hinti  them  as  ,111  assist- 
ance. 

Surely  wirenH;n  in  Montreal  can  bring  to  bear  sullicient  influ- 
ence on  their  employers  to  make  a  g-hoin-  working  day  for  at 
least  four  months  of  Ihe  year,  viz.  :  from  December  to  March. 
It  is  simply  unnecessary  to  have  a  man  parading  to  his  work 
cold  and  in  the  dark.  As  lo  private  house  work,  most  of  I  hem 
do  not  hold  such  early  hours  in  winter  in  their  establishments  as 
in  summer,  and  in  unfinished  buildings  Ihe  extra  hour  is  simply 
wasted  and  would  be  more  than  matle  up  for  by  ihe  lad  of  men 
working  in  the  light  and  after  more  rest. 


plished  ;  and  second,  that  none  of  the  companies  are  ijarlicularlv 
anxious  to  open  streets  at  |)ri'sent.  The  lay  press  aiv  tr\-ing  lo 
sensationalize  the  items,  hut  the  public  al  large  are  not  nuu  h 
alarmed  for  their  streets,  al  least  at  this  stage  of  the  game. 

INSTALLATION  OF  McCORMICK  TURBINES. 

The  accompanying  illustration  represents  three  belt- 
driven  Westinfjhouse  j^enerators  operated  by  four 
vertical  shaft  McCormick  turbines,  72  inches  in  diam- 
eter, developinj^-  3,600  horse-power  under  19  feet  head. 
This  outfit  was  furnished  to  the  Trade  Dollar  Minini^ 
Company,  of  Silver  City,  Idaho.  The  power  is  used 
for  operating  machinery  in  their  mines.  In  addition  to 
the  water  wheels,  the  S.  Morgan  Smith  Company,  of 
York,  Pa.,  furnished  all  the  machinery  excepting  the 
electr  cal  apparatus  and  the  governor.  The  gates  of 
all  the  turbines  are  operated  by  one  Type  B  I.ombard 
governor,  working  in  connection  with  a  lever  gate 
hoisting  device  which  m:ikes  it  possible  to  dispense 
with  all  gears  used  in  ordinary  practice. 
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THE  ST.  JOHN  STREET  RAILWAY. 

As  a  means  of  rapid  transit  the  horse  car  is  now  a 
thing  of  the  past,  but  in  this  age  of  automiboes  and 
motor  cars  it  is  still  interesting  to  glance  back  and 
trace  the  evolution  from  the  slow-going  means  of  con- 
veyance which  our  fore-fathers  used  to  the  modern  up- 
to-date  systems  which  are  now  to  be  found  in  all  important 
cities  and  towns.  In  the  city  of  St.  John  the  progress 
made  in  this  direction  is  perhaps  more  marked  than 
that  made  in  many  of  the  other  cities  in  Canada.  The 
first  street  railway  system  which  was  operated  in  that 
flourishing  city  was  established  by  the  Peoples 
Street  Railway  Company  in  1866.  This,  of  course, 
was  before  the  introduction  of  electricity  into  genera^ 
use,  and  when  the  motive  power  was  supplied  by 
horses.  Since  then  many  radical  changes  have  been 
made.  In  1887  the  St.  John  City  Company  acquired 
possession   of  the  system,  and  for  five  years  it  was 


the  boilers  by  exhaust  steam.  In  the  engine  room 
there  are  several  compound  engines  of  the  most  im- 
proved type,  one  of  them  being  an  Ideal  engine  of  500 
h.p.,  manufactured  by  the  Harrisburg  Engine  Com- 
pany, Harrisburg,  Penn.  ;  four  Mcintosh  &  Seymour 
engines,  one  400,  one  1,00  h.p.  and  two  150  h.p., 
manufactured  by  Mcintosh  &  Seymour,  Auburn,  N,Y. ; 
one  Robb  engine  manufactured  by  the  Robb  Engineer- 
ing Company,  Amherst,  N.S.  ;  five  Leonard  engines, 
150  h.p.  each,  manufactured  by  E.  Leonard  &  Sons, 
London,  Ont.  ;  one  .\rmington  &  Sims,  150  h.p., 
manufactured  by  Armington  &  Sims,  Providence, 
Rhode  Island.  The  two  large  engines  furnish  power 
foroperating  the  street  railway  and  the  others  are  used  for 
lighting  and  power.  The  large  boilers  consist  of  two 
batteries  of  500  h.p.  each,  one-half  battery  at  250  h.p., 
making  1,250  h.p.  in  all.  These  boilers  were  manu- 
factured by  Babcock  &  Wilcox,  Limited.    A  condens- 
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operated  under  their  control.  In  1892  it  was  recognized 
that  facilities  afforded  by  a  system  of  horse  cars  was 
not  sufficiently  up-to-date  for  a  progressive  city,  so  the 
Consolidated  Electric  Company  was  formed  to  take 
over  the  railway  and  change  the  motive  power  to  elec. 
tricity,  but  it  retained  the  flat  rails  and  stringers  previously 
in  use.  This  company  operated  for  two  years,  and  in 
1894  the  St.  John  Railway  Company  acquired  all  the 
rights,  powers,  privileges,  etc.,  of  all  the  previous  rail- 
way and  lighting  companies,  also  the  St.  John  Gas 
Light  Company,  and  consolidated  the  entire  system 
under  one  management. 

The  old  rails  were  replaced  by  seventy-four  pound 
girder  rails,  the  work  being  carried  out  by  the  late 
Frank  P.  Brothers,  one  of  the  best  known  railway  men 
in  Canada.  Three  years  ago  the  present  station  wag 
remodelled  and  enlarged.  It  is  a  brick  building  150X 
ICQ  feet,  with  steel  truss  roof,  the  iron  work  being 
supplied  by  the  Dominion  Bridge  Company,  of  Mont, 
real.  In  the  boiler  room  there  are  two  2,000  h.p. 
Goubert  feed  water  heaters,  manufactured  by 
the  Goubert  Mfg.  Company,  of  New  York,  N.Y, 
These  are  used  for  heating  the  water  before  entering 


ing  system  is  used,  consisting  of  air  pumps,  feed 
pumps  and  condensers.  A  circulating  pump  manufac- 
tured by  the  Northey  Company,  Toronto,  is  used  for 
pumping  sea  water  for  condensing  purposes. 

In  addition  to  the  above  the  following  electrical  ma- 
chines are  in  operation:  Two  175  k.w.  generators, 
manufactured  by  the  Westinghouse  Electric  &  Mfg. 
Co.,  Pittsburg,  Pa.  ;  two  200  k.w.  generators,  nianu- 
faetured  by  the  Canadian  General  Electric  Company, 
(these  are  used  for  street  railway  power)  ;  two  100 
k.w.  and  four  45  k.w.  Edison,  three  1,000  light  Slat- 
tery  alternators  manufactured  by  the  Fort  Wayne  Elec- 
tric W^orks,  Fort  Wayne,  Indiana  ;  one  120  k.w.  alter- 
nator, manufactured  by  the  Westinghouse  Electric  fit 
Mfg.  Company,  Pittsburg,  Pa.  ;  one  120  k.w.  alternat- 
or, manufactured  by  the  Canadian  General  Electric 
Company;  three  25,  one  35,  and  four  50  light  arc  mach- 
ines manufactured  by  the  Royal  Electric  Company. 
Montreal;  one  (10  k.w.  Brush  arc  machine 
manufactured  by  the  Canadian  General  Electric 
Company  (these  being  used  for  street  and  commercial 
lighting)  ;  four  60  light  Wood  arc  machines,  manufac- 
tured by  the  Fort  W^ayne  Electric  Company,  Fort 
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Wayne,  Ind.  ;  one  gok.w.  250  volt  generator,  manufac- 
tured by  Messrs.   Crocker  &  Wheeler,  Newark,  N.J. 

The  construction  ot  the  power  house  and  installation 
of  the  plant  was  carried  out  under  the  direction  of  Mr. 
M.  Neilson,  general  manager,  and  involved  a  cost  of  half 
a  million  dollars.  To  Mr.  Neilson  much  credit  is  also 
due  for  the  reorganization  of  the  company  and  con- 
solidation of  the  plant,  and  his  able  management  is 
responsible  for  the  present  prosperous  condition  of  the 
company.  Thos.  Irwin  is  chief  engineer  and  H.  A. 
Brown  head  electrician.     Both   these   gentlemen  have 


St.  John  .Strket  Railway — View  of  Switch-Board. 

been  in  the  employ  of  the  company  for  a  number  of 
years  and  are  thoroughly  proficient  in  their  different 
branches.  The  officers  of  the  company  are  :  President, 
James  Ross,  Montreal  ;  vice-president,  I.  Morris 
Robinson,  Montreal,  Que.  ;  sec.-treas.  and  general 
manager,  M.  Neilson,  St,  John,  N.B.  ;  directors,  H. 
H.  McLean,  R.  B.  Emerson,  James  Manchester,  J.  J. 
Tucker,  St.  John,  N.B. 

NEW  METHOD  OF  CAR  HEATING. 

A  unique  method  of  heating  street  cars  has  been 
adopted  in  Christiania  and  Stockholm,  Sweden.  The 
apparatus  consists  of  long,  perforated  boxes,  one  under 
each  length  of  seats,  one  or  both  sets  of  apparatus 
being  in  operation  as  required.  The  boxes,  which  are 
shot  in  from  the  platform  at  either  end  of  the  car,  are 
filled  with  red-hot  coal  briquettes  specially  prepared,  so 
that  no  smoke  or  smell  is  emitted.  A  channel  or  iron 
sheeting  runs  underneath  the  seats,  perforated  on  the 
outer  side  to  allow  the  fumes  or  smoke  to  escape  into 
the  open  air.  On  fresh  air  passing  through  a  ventila- 
tor placed  under  the  coal-box  at  the  bottom  of  the  car 
the  hot  combustible  gases  pass  through  this  channel  of 
iron  sheeting  throughout  its  entire  length,  diffusing  a 
steady  heat  into  the  car  through  a  set  of  perforated  iron 
plates  between  the  legs  of  the  seats.  It  is  found  that 
the  speed  of  the  car  causes  sufficient  draught,  so  that 
the  briquettes  are  completely  consumed.  The  tempera- 
ture of  60  degrees  C.  is  obtained  even  with  an  outside 
temperature  ot  from  12  degrees  C.  to  14  degrees  C.  of 
frost.  Last  winter  electric  heaters  were  used  on  the 
electric  line,  but  it  is  claimed  the  expense  was  too 
great,  and  this  winter  the  Christiania  Tramway  Com- 
pany, whose  cars  are  horse-driven,  and  the  new  electric 
tramway  both  appear  better  sa  isfied  with  the  new 
method  of  heating  their  cars,  as  it  is  said  a  pleasant 
warmth  is  diffused  without  any  trace  of  unpleasant- 
ness. 


THE  MONTREAL  STREET  RAILWAY. 

At  the  annual  meeting  of  the  Montreal  Street  Rail- 
way Company,  held  a  few  days  ago,  the  statement  pre- 
sented showed  a  net  profit  for  the  year  of  $649,251.51, 
as  coinpared  with  $646,246.64  for  the  previous  year. 
Out  of  this  amount  four  quarterly  dividends  of  2)2  per 
cent,  each  were  declar  d,  leaving  a  surplus  of 
$97,551.51.  The  sum  of  $23,276.67  was  expended 
during  the  year  on  special  renewals.  The  operating 
expenses  for  the  year  showed  an  increase  of  11.32  per 
cent,  over  the  previous  year,  due  to  the  increased  cost 
ot  coal  and  increased  expenditure  required  for  the 
maintenance  of  the  roadbed  and  rolling  stock  of  the 
company. 

Mr.  Wanklyn,  the  general  manager,  stated  tliat  the 
company  bought  its  hard  coal  at  $3.73  per  ton,  which 
was  an  increase  of  80  cents  over  the  previous  year,  but 
was  lower  than  any  other  company  in  Montreal  paid. 
In  fact  one  large  company  in  Montreal  paid  $4.05. 
They  had  a  contract  with  the  Chambly  Company  for 
power  at  $25  per  horse-power,  but  could  not  get  more 
than  one-quarter  of  the  5,000  contracted  for  owing  to 
delay  in  delivering  machinery.  The  best  the  company 
ever  did  for  steam  power  was  $32  per  horse-power,  but 
last  year  it  ran  up  to  $37  per  horse-power.  Coal  at 
$2.25  per  ton  would  be  the  equivalent  of  $25  per  horse 
power,  which  was  the  contract  with  the  Chambly 
Company.  He  hoped  soon  to  have  the  whole  of  the 
5,000  horse-power  from  the  Chambly  Company.  There 
was  also  a  large  sum  spent  on  new  tracks.  The  expla- 
nation was  considered  satisfactory,  and  the  report  was 
adopted.  Owing  to  the  heavy  increase  in  insurance 
the  directors  were  authorized  to  set  aside  $100,000  as 
an  insurance  fund  out  of  the  surplus,  and  to  continue 
each  year  to  add  thereto  $10,000. 

The  company  purchased  and  installed  two  steam 
units  capable  of  developing  3,000  horse-power,  the 
policy  being  to  have  duplicate  plants  capable  of 
meeting  all  contingencies  and  to  provide  for  the  in- 
crease in  the  company's  business.  It  was  stated  that 
in  future  a  monthly  statement  of  the  company's  oper- 
ations, showing  the  gross  and  net  earnings,  would  be 
published. 

The  number  of  passengers  carried  shows  an  increase 
annually.  During  the  past  year  the  number  was 
46,741,660,  an  increase  of  3,379,398  over  the  previous 
year.  The  number  of  transfers  granted  last  year  was 
14,217,784,  showing  that  nearly  every  third  passenger 
was  given  a  transfer. 


The  Halifax  Electric  Tramway  Company  have  .secured  a  11  v  i- 
years'  contract  from  the  citv  council  of  Halifax  forstrci-l  lig-litiug. 

The  city  engineer  of  Ouehec  is  collectuig  information  regard- 
ing municipal  electric  light  plants,  with  a  view  to  considering 
municipal  control  in  that  city. 

The  contract  for  street  lighting  in  Charlottetown,  P.  1. ,  has 
been  given  to  the  Charlottetown  Light  &  Power  Compan\ ,  at 
$69.50  per  lamp  for  a  term  of  five  yeais. 

A  committee  of  the  town  council  of  Goderich,  Ont.,  have  re- 
comtiiended  the  installation  of  the  new  style  enclosed  arc  lamp 
and  llie  adoption  of  the  meter  system. 

The  Ciovernment  of  Stockholm  has  ordered  the  director  of 
State  Railways  to  prepare  plansfor  converting  the  steam  roads  to 
electric  traction,  the  power  for  which  will  be  furnished  by  the 
numerous  water  falls  of  the  country.  A  recent  judgment  of  the 
Supreme  Court  decided  that  most  of  the  water  powers  belong 
to  the  Crown,  and  not,  as  was  commonly  believed,  to  the 
liiparian  owners. 
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THE  xVIETRIC  SYSTEM*  The  following  are  some  of  the  approximate  values  of  Metric 

By  James  Gill.  units  in  our  units. 

If  I  were  to  ask  you  the  length  of  this  room  you  would  answer  Kilometre   =  ^  mile 

,        .          r         -.T        ■  Metre         =  lAr  yards 

40  feet,  that  is,  you  would  use  the  unit  one  foot.    You  might  also  Centimetre  =  inch 

give  your  answer  in  yards.    The  unit  in  our  system  from  which  Kilogram     =  2  i  lbs. 

others  were  in  the  first  place  derived,  is  called  the  yard.    That  Litre  =  1.76  pints 

unit  in  an)'  system  which  is  taken  as  the  standard  is  called  the  As  an  example  of  the  convenience  ot  the  system,  let  me  work 

fundamental  unit,  and  all  others  obtained  from  it  by  subdivision  cut  a  problem  or  two  :    i.   "How  many  millimetres  are  there  in 

or  multiplication  are  called  derived  units.    Thus  the  yard  is  the  5  Kms,  6  Hms,  7  ms,  3  cms,  8  mms  ?    Since  10  of  each  denomina- 

fundamenial  unit  in  our  system  of  linear  measurement,  and  the  foot  lion  equals  i  of  the  next  higher,  we  have  5,607,03s  mms,  putting 

and  inch  obtained  by  subdivision  and  rod,  furlong,  and  mile  ob-  a  o  where  a  denomination  is  left  out,  as  between  6  and  7  where 

tained  by  multiplication  are  derived  units.  Decametre  is  left  out  and  between  7  and  3  where  decimetre  is 

The  fundamental  unit  in  the  Metiic  System  is  the  Metre,  which  omitted.    Changing  from  one  denomination  to  another  becomes  a 

s  the  one  ten-millionlh  part  of  one-quarter  of  the  Earth's  cir"  mere  matter  of  shifting  the  decimal  point.  5607038  mms  =  5607.038 

cumference  measured  from  the  pole  to  the  equator,  and  is  equal  to  nis.  =  5.607038  Kms. 

39.37  inches,  or  1^,  yards  approximately.  2.  A  box  is  5  ms.  long,  3  dms.  wide  and  7  cms.  deep.  How 

The  derived  units  are  obtained  by  the  use  of  prefixes  from  the  many  Kgms.  of  water  will  it  hold  ? 

Latin  and  Greek  languages,  viz. :    deci,  centi,  milli,  Deca,  Hecio,  5  ms.     =  500  cms. 

and  Kilo.  3  dms.  =  30  cms. 

decimetre     (dm).     =    rV  metre  (m).  7  cms.   =  7  cms. 

rniUimetre^    (mm*).    =     '  ^Vtt     "  The  box,  therefore,  has  volume  (500x30x7)  cubic  cms.,  which 

Decametre    (Dm).    =    10     metres  (ms).  of  water  weighs  (500x30x7)  grams   =    105,000  grams   =  105 

Hectometre  (Hm).    =     100      "  Kilograms. 
Kilometre     (Km).    =    1000  " 

The  prefixes  deci,  centi,  milli,  Deca,  Hecto,  Kilo,  are  used  in  all  BOILER  INSPECTION, 

the  tables  of  the  Metric  System.  .j.^^  following  interesting  extracts  concerning  boiler  inspection 

The  great  advantage  in  all  the  Metr.c  tables  is  that  10  un.ts  ot  ^.^^^^^  .^^        Department  of  Public  Works  of  the 

one  denomination  make  one  unit  of  the  higher;  thus,   in  the  Morth-Wesl  Territories  : 

table  of  linear  measurement  we  have  When  the  staff  of  the  accountant  s  branch  was  increAsed  dur. 

10  mms.  —  I  cm.  ^^^^  veair  the  departmental  administration  of  the  steam  boilers 

10  cms.    =  I  dm.  ,.      "        ,  . 

10  dms     =1  in.  ordinance,  which  is  a  revenue  producing  ordinance,  was  trans- 

10  ms.     =  I  Dm.  ferred  to  that  branch  from  the  correspondence  branch,  and  the  de- 

10  Dms.  =  I  Hm.  of  the  administration  are  given  below. 

10  Hm^.  —  1  Km.  jj^^  early  part  of  the  year  the  vacancy  caused  by  the  resig- 

Capital  Dm.  being  used  for  Decametre  to  distinguish  from  deci-  nation  of  Mr.  W.  C.  Wilson,  one  of  the  two  inspectors  apix)inted 

metre  (dm).  during  the  previous  year,  was  filled  by  the  appointment  of  Mr. 

Instead  of  a  student  having  to  learn  12,  3,         4°  and  8,  as  in  ■\v.  M.  Carment,  of  Kamsack,  and  in  August  the  number  of  in- 

our  table,  12  inches  in  one  foot,  3  feet  in  one  yard,  he  has  only  sped  ors  was  increased  to  three  by  the  appointment  of  Mr.  William 

the  number  10  to  keep  in  mind.  Waller,  of  Whitewood,  this  increase  being  necessitated  by  the 

Then  passing  to  square  measure,  we  have,  since  one  centi-  t;^^^.,  that  it  was  found  impossible  with  two  inspectors  to  reach  all 

metre=io  millimetres  llie  boilers  requiring  inspection. 

100  square  mms.  =  i  sq.  cm.  The  work  completed  by  the  outside  staff  of  insix-ctors,  and  in 

100    >q.     cms.    =  I  sq.  dm.  connection  with  the  departmental  administration  of  this  ordinance 

100    sq.     dms.    =  1  sq.  m.  ,    .       ,                    .               •     j      r  „  ' 

100    sq.     ms.      =  I  sq.  Dm.  during  the  past  j-ear  is  summarized  as  follows  : 

100    sq.      Dms.  =  I  sq   Hm.  Number  of  steam  boilers  inspected  509 

100    sq.      Hms.  =  I  sq.  Km.  "       "  ex.iininatioiis  of  engfineei^  held    . . .   14, 

^  ....  first  class  engineer's  cirtificates  issued   7 

and  so  in  the  table  of  cubic   measure  the  number  will   be  1000,  serond  class  engineers  certificates  issued ....  78 

instead  of  100.  "       "provisional         •  "  "  ....17S 

1000  cubic  mms.   =    i  cubic  cm.  "       '•  permits  for  oper.-ition  of  boilers  issued  42 

_   ,  ,  Fees  cot It'ctcd  : 

1000    c.     cms.     -   I  c.        am.  For  inspection  of  lx>ilers  $2,430.00 

1 000    c.     dms.    =   I  cu.      m.  "    Examination  of  engineers   .4!w.oo 

1000    cu.    ms.      =   I  c.        Dm.  "    Provisional  cerlificktes.    SM-Oo 

r-i                          u  „  "    Permits  for  operation  of  boilers    126.00 

1000    c.     Dms.  =  I  c.  Hm.   

1000  c.  Hms.  =  I  c.  Km.  $.^570.00 
In  our  system  we  have  an  approximate  relation  in  the  state-  The  number  of  boilers  inspected  during  1900  shows  an  increase 
ment  that  one  cubic  foot  of  water  weighs  62^  lbs.,  bul  in  the  of  1 29  over  the  number  inspected  in  the  preceding  year,  and  the 
Metric  system  nothing  was  left  to  chance,  and  the  relation  be-  number  of  final,  first,  second  and  third  class  certificates  to 
tween  volume  and  weight  is  given  in  the  exact  relation  one  engineers  also  shows  a  marked  increase.  The  number  of  pro- 
cubic  centimetre  of  water  weighs  one  gram.  Properly  I  should  visional  certificates,  as  was  to  be  expected,  decreased  from  304 
say  the  mass  of  one  c.  cm.  of  water  is  one  gram.  The  gram  to  1 78,  indicating  that  those  who  had  been  operating  engines 
(gm).  is  the  unit  of  mass.  Hence  using  our  prefixes  we  nave  without  special  qualifications  are  rapidly  dropping  out,  or  by 
decigram,  centrigram,  milligram,  Decagram,  Hectogram,  Kilo-  passing  the  necessary  examination  are  becoming  the  holders  of  a 
g^.^fn,  'final  certificate  in  one  of  the  grades  mentioned. 

10  milligrams  (mgms).  =   1  centigram    (cgm).  The  reports  of  the  inspectors  of  steam  boilers  indicate  that  the 

10  cgms.                       —   1  decigiam     (d^m).  laree  maioritv  of  the  boilers  in  use  in  the  Territories  are  in  eoo»d 

10  dgms.                       =   I  gram           (g"i).  s>        j      .  ?• 

10  gms                         =  I  Decagram  (Dgm).  condition,  but  it  will  be  noted  that  they  found  several  Nailers  be- 

10  Dgms.                      =  I  Hectogram  (Hgm).  ing  operated  which  inspection  proved  unfit  for  use,  and  there  is 

10  Hgms.                      =  I  Kilogram    ^Kgm).  no  doubt  that  the  issue  ot  certificates  condemning  those  boilers 

In  passing  to  the  measure  of  capacity  we  have  as  our  first  unit  has  averted  incidents.    The  reiKirts  also  indicate  that  a  lai-ge 

the  litre  (1),  which  is  the  volume  of  one  cubic  decimetre,  or  1000  number  of  the  boilers  in  use  require  repairs,  and  one  of  the  direct 

cubic  centimetres  ;  then  as  before  we  have  decilitre,  (dl),   centi-  benefits  to  a  boiler  owner  from  inspection  is  that  he  receives  a 

litre  (cl),  millilitre  (ml),  &c.  written  statement  from  an  expert  as  to  what  repairs  his  boiler 

Since  one  litre  =  1000  cubic  centimetres,  therefore  the  mass  of  requires  to  put  it  in  safe  working  condition, 

one  litre  of  water  is  1000  grams  =  t  Kilogram.  That    it  is  desirable  to  have  steam    boilers  inspected,  and 

 — r77TT^  Z^,:,.„  TT.,,T,ri7rM,^,  )  cTTT?  pioiieilv  qualified  men  to  oivrale  them  provided,  is  now.  1  think. 

*Paper  read  ftt  October  itu'flnig,  ii;in)iiioii  No. A,, s, !<,,  1     1     .    1                      i  > 
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admitted  by  the  large  majority  of  boiler  owners,  but  the  dis. 
inclination  to  pay  the  fee  for  the  inspection,  particularly  referred 
to  by  Mr.  Garment  in  his  report,  is  evident  from  many  letters 
received  during  the  year. 

This  is,  however,  only  one  of  the  many  cases  in  which  the 
common  idea  seems  to  be  that  if  the  Legislative  Assembly  decide 
that  it  is  necessary  to  do  anything  they  should  also  pay  for  the 
"doing."  However,  I  am  satisfied  that  ere  long  the  persons 
most  interested  will  realize  that  the  small  fee  collected  is  only  a 
fair  charge  for  the  return  they  get  in  having  their  boilers  inspected 
and  provision  made  for  their  operation  at  a  safe  working  pressure. 

The  regulations  adopted  in  1899  regarding  the  lock  pop  safety 
valves  on  all  boilers  has  provided  the  necessary  check  on  the 
pressure  used, but  some  difficulty  has  been  experienced  in  getting 
all  boiler  owners  to  provide  these  valves,  and  when  valves  have 
been  provided  and  properly  set  and  locked  some  complaints  have 
subsequently  been  filed  regarding  the  pressure  attained,  clearly 
indicating  what  was  previously  suspected,  that  unless  restrained 
by  a  locket  valve  from  using  a  greater  pressure  than  their  certi- 
ficate allowed,  some  owners  had  been  in  the  habit  of  setting  the 
old  style  valves  to  carry  such  pressure  as  they  liked. 

Four  prosecutions  for  infringement  of  the  steam  boilers  ordin- 
ance were  enforced  during  the  year,  resulting  in  eash  case  in  the 
imposition  of  the  penalties  imposed  by  the  ordinance.  It  mayi 
however,  be  stated  that  the  large  number  of  boiler  owners  have 
shown  every  disposition  to  comply  with  the  provisions  of  the  law, 
and  it  is,  I  think,  generally  recognized  that  the  inspection  of  steam 
boilers  is  a  necessary  and  a  desirable  work,  considering  the 
danger  to  life  involved  in  their  operation.  I  may,  however,  again 
direct  attention  to  the  fact  that  the  lead  of  the  Territories  in  this 
important  matter  is  being  followed  in  several  of  the  older 
provinces,  and  that  in  Ontario  this  action  is  being  taken  upon  the 
urgent  solicitation  of  the  engineers  engaged  in  operating  station- 
ary engines  and  boilers.  The  experienc  e  gained  in  administering 
our  ordinance  during  the  past  year  indicates  that  some  minor 
amendments  are  needed  to  make  it  work  more  smoothly,  but  with 
these  amendments  the  present  law  certainly  seems  to  provide  for 
this  important  matter  on  a  satisfactory  basis. 


CANADIAN  ASSOCIATION  OF  STATIOANRY 
ENGINEERS. 

TORONTO  N(.1.    I  . 

The  annual  banquet  of  the  above  Association  will  be  held  at  the 
Walker  House  on  Thanksgiving  Eve,  November  27th.  Tickets 
may  be  obtained  from  the  members  of  the  committee,  Bros.  W. 
J.  Webb,  H.  E.  Terry,  A.  M.  Wickens,  G.  C.  Mooring,  James 
Bannan,  N.  V.  Kuhlman,  R.  H.  Johnston,  and  W.  Clark. 

Toronto  No.  i  held  its  first  meeting  in  Engineers'  Hall,  61 
Victoria  street,  on  October  i6th,  President  W.J.  Webb  presiding. 
William  Bourne,  superintendent  of  l!ie  Toronto  Electric  I-ight 
Company,  gave  a  very  interesting  talk  on  Dynamos,  Motors  and 
their  Troubles.  He  explained  fully  the  different  troubles  that  are 
liable  to  be  met  with  in  every  day  work,  and  told  how  to  delect 
them  and  how  to  bridge  over  some  of  them  temporarily.  With 
the  aid  of  the  blackboard  he  fully  explained  the  way  to  connect 
up  different  kinds  of  motors,  which  was  very  much  appreciated 
by  the  members  present.  These  open  meetings  will  be  held  the 
third  Wednesday  of  each  month  at  8  o'clock  at  the  above  hall 
during  the  winter  months.  All  are  welcome.  The  subject  for 
the  next  meeting  will  be  "  The  Necessity  of  a  Lincense  Law." 


llA.VIII.rON   NO.  2. 

At  the  open  meeting  of  Hamilton  No.  2  held  on  October  lolli, 
the  chair  was  occupied  by  president  F.  J.  Scull hoip.  About  ^o 
persons  were  present.  A  paper  on  "  The  Metric  System  of 
Weights  andMeasures  "  was  read  by  James  Gill,  B.A.,  of  the 
Collegiate  Inslitule  staff.  The  paper,  which  appears  in  this  De- 
partment, was  interesting  and  instructive.  Mr.  Gill  had  a  chart 
tacked  to  a  blackboard,  and  by  means  of  tficse  ho  showed  the 
system.  On  motion  of  Aid.  Fettigrew  a  vote  of  thanks  was 
tendered  to  the  author  of  the  paper. 

William  Morris  gave  a  very  interesting  talk  on  the  machinery 
at  the  Pan-American  Exposition,  and  the  ciueslion  drawer  was 
opened  and  a  number  of  questions  answered  by  members  of  the 
Association.  The  meeting  was  a  marked  success  and  gave  evi- 
dence of  the  benefits  to  be  derived  from  t!ie  educational  move- 
ment adopted  by  the  Canadian  Association  of  -Stationary 
Engineers.  Arrangements  have  been  made  for  a  series  of  open 
meelin^s  during  the  winter. 


GOVERNING  WATERWHEELS  UNDER 
ABNORMAL  CONDITIONS. 

By  G.  LI.  G.  HoLMAN. 

At  the  conclusion  of  some  efficiency  tests  on  our 
waterwiieels  at  the  power  house  of  the  Canadian  Elec  - 
tric Light  Company,  Levis,  Quebec,  we  desired  to  learn 
how  the  waterwheel  ifovernors  operating  the  water- 
wheel  gates  would  work  upon  breaking  the  machine 
circuit  at  full  load  of  the  generators.  This  meant  the 
sudden  removal  of  1,000  horse-power.  The  result  was 
startling,  and  for  the  moment  appeared  disastrous,  for 
one  side  of  the  bonnet  of  the  30-inch  gate  valve  in  the 
main  exciter  pipe  to  the  main  pipe  blew  out.  This 
valve  was  right  at  the  connection  of  the  exciter  pipe  to 
the  main  pipe  flume,  which  is  8  ft.  3  inches  in  diameter. 
The  head  at  this  point  of  connection  is  about  97  ft. 

The  governors  worked  very  nicely,  perfectly  controll- 
ing the  McCormick  turbines,  the  normal  speed  of  which 
is  400  revolutions.  Tne  switchboard  attendant  had 
presence  of  mind  sufficient  to  pull  the  exciter  switch 
and  kill  the  machiiiC,  for  at  the  moment  it  looked  as 
though  everything  would  be  deluged  with  water  and 
spray.  The  accompanying  photograph,  which  fortun- 
ately one  of  the  gentlemen  present  was  ready  and  able 
to  take,  shows  how  the  water  shot  up  into  the  roof  of 
the  power  house.  In  many  ways  we  were  extremely 
fortunate,  the  break  being  just  within  the  power  house 
wall,  the  blown  out  side  of  the  bonnet  being  about  8 
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inches  from  the  power  house  wall.  The  impact  of  the 
water  being  upwards  (the  bonnet  being  vertical),  the 
water  fortunately  maintaining  a  vertical  stream,  the 
generators,  exciters  and  switchboard  received  no  water 
and  but  little  spray.  There  was  a  party  of  15  gentle- 
men present,  which  naturally  was  an  encouragement  to 
the  workman,  several  of  whom  ran  immediately  to  the 
head  gate  and  closed  it  after  a  few  minutes.  A  short 
circuit  at  J4  gate  had  occurred  but  a  few  days  previously, 
and  was  likely  to  occur  at  any  time  in  the  future,  so 
that  it  was  well  that  this  weak  point  in  our  system  de- 
veloped itself  at  such  an  opportune  time. 

A  temporary  repair  was  effected  by  clamping  the 
broken-out  bonnet  side  partly  in  place  by  means  of  2- 
inch  oak  planks  placed  at  each  side  of  the  bonnet,  with 
bolts  run  through  them,  round  the  edge  of  the  bonnet. 
Of  course,  a  great  deal  of  water  squirted  through  the 
bad  joint,  and  this  water  was  forced  to  drop  into  the 
tail  race  by  keeping  canvas  over  the  valve.  In  this  way 
we  were  able  to  run  our  exciters  until  3  o'clock  next 
morning,  when  the  water  was  emptied,  the  broken  bonnet 
taken  off,  the  gate  removed,  and  on  the  bonnet  flange  of 
the  valve  a  3-inch  oak  plank  was  bolted  with  a  thick 
gasket.  In  this  way  the  run  was  continued  until  noon, 
at  which  time  a  permanent  repair  was  effected  by  re- 
placing the  plank  with  a  }4-\ncb  boiler  plate,  which  a 
machine  shop  nine  miles  away  made  for  us  on  record  time. 

We  could  discover  no  flaw  in  the  bonnet  of  this  valve, 
and  I  he  conclusion  was  forced  upon  us  that  it  had  not 
originally  been  built  with  a  view  to  the  service  to  which  it 
was  put,    I  might  add  that  the  governors  are  Lombard. 
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The  citizens  of  Newcastle,  N.  B.,  are  advocating  the  intro- 
duction of  a  system  of  street  lighting'. 

The  New  Brunswick  Telephone  Company  is  planning  to  lay 
underground  wires  in  the  city  of  St.  John,  N.B. 

An  installation  of  electrical  apparatus  is  to  be  installed  in  the 
new  Sun  Cement  Works,  Owen  Sound,  Ont. 

An  electric  light  plant  will  this  winter  be  installed  in  the 
steamer  Aletha,  according  to  the  Gananoque  Reporter. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Company  are 
building  an  addition  to  their  power  house  at  Merritton,  Ont. 

Beeton,  Ont.,  last  month  carried  a  by-law  to  raise  $7,000  for 
extending  the  electric  light  plant  and  for  street  improvements. 

The  promoters  of  the  South  Essex  Electric  Railway  Company 
announce  that  a  power  house  will  be  erected  at  Sandwich,  Ont. 

Surveyors  are  la)'ing  out  a  route  for  an  electric  railway  be- 
tween Toronto  and  Brockville,  with  a  possible  extension  to 
Ottawa. 

Mr.  Van  Dyke,  of  Grimsby,  Out.,  is  said  to  be  negotiating  for 
the  purchase  of  the  Belleville  Street  Railway,  his  intention  being 
to  extend  it  to  Trenton. 

Ernest  McAdoo,  an  electrician,  fell  from  a  scaffold  while  wir- 
ing the  new  building  of  the  S.  Carsley  Company  in  Montreal,  re- 
ceiving serious  injuries. 

The  town  council  of  Almonte,  Ont.,  have  purchased  a  water 
power  from  Metcalf  Bros.,  for  $13,000,  this  power  to  be  used  for 
the  operation  of  the  municipal  electric  light  plant. 

It  is  probable  that  a  by-law  will  be  submitted  to  the  ratepayers 
of  St.  Marys,  Ont.,  at  the  municipal  elections,  to  raise  funds  for 
the  purpose  of  extending  the  street-lighting  system. 

The  Montreal  Street  Railway  Company  have  agreed  to  pro- 
vide a  five  minute  day  service  for  the  municipality  of  St.  Louis, 
the  price  of  fares  to  be  the  same  as  now  obtain  in  Montreal. 

Tenders  have  been  taken  for  central  heating,  power  and  elec- 
tric plants  for  the  Queen's  University  and  the  School  of  Mining 
buildings  at  Kingston,  Ont.  The  architects  are  Symons  &  Rae, 
Toronto. 

yThe  award  of  the  arbitrators  in  connection  with  the  plant  of 
the  Kingston  Light,  Heat  and  Power  Company  is  expected  to  be 
made  this  month,  and  the  by-law  submitted  to  the  ratepayers 
in  December. 

The  Von  Echa  Company  have  in  contemplation  the  building  of 
an  electric  railway  from  Brantford  to  Woodstock,  Ont.,  and 
have  arranged  for  running  rigiits  over  the  tracks  of  the  Brant- 
ford Street  Railway  Company. 

The  citj'  council  of  Winnipeg,  Man.,  have  written  to  the  De- 
partment of  Railways  and  Canals  at  Ottawa,  asking  upon  what 
terms  the  Government  will  sell  to  the  city  all  the  electric  power 
to  be  developed  at  the  proposed  St.  Andrew's  locks,  on  the  Red 
River. 

Mr.  E.  C.  Hawkins  has  resigned  as  manager  of  the  White 
Pass  and  Yukon  Railway,  and  will  remove  funn  X'ancouvor  to 
Dawson  City.  It  is  understood  that  he  is  promoting  the  building 
of  an  electric  railway  Irom  Dawson  to  the  principal  surrounding 
mining  districts. 

Electric  lighting  propositions  are  still  puzzling  the  city  council 
of  New  Westminster,  B.C.  The  British  Columbifi  Electric  Rail- 
way Company  and  tne  Stave  Lake  Power  Company  are  the 
rival  concerns,  the  works  of  the  latter  company  at  Coquitlam 
Lake  being  in  an  embryo  state. 

The  proposition  to  replace  the  present  arc  lighting  system  In 
Brockville,  Ont.,  with  the  new  enclosed  arc  system,  is  still  under 
consideration  by  the  light  commissioners.  The  dynamos  now  in 
use  are  somewhat  dillapitated,  and  it  is  believed  that  tho  instal- 
lation of  a  new  plant  would  be  found  economical. 

It  is  the  intention  of  the  Jacques  Cartier  Water  Power  Com- 
pany, of  Quebec,  to  immediately  install  a  steam  plant,  to  be 
used  as  an  auxiliary  to  their  present  water  power  plant.  Plans 
for  the  proposed  power  house  have  been  prepared,  and  it  is  ex- 
pected to  have  the  installation  completed  earh'  in  the  new  j'ear. 

The  Montreal  Street  Ri>ilway  Company  has  instituted  a  series 
of  bonusous  to  be  distributed  monthly  atnong  four  motormen  andV 
four  conductors,  only  those  who  have  a  clean  sheet  as  regards 
accidents  and  general  conduct  being  allowed  to  participate. 
The  sum  is  to  be  $10  to  each  prize,  and  the  men  who  have  the 
best  record  will  participate  in  the  drawing. 


When  the  Duke  and  Duchess  of  Cornwall  were  in  Brantford, 
Ont.,  the  .Mayor  introduced  to  them  Prof.  Bell,  the  father  of  the 
inventor  of  the  telephone,  who  presented  a  casket  containing  a 
silver  longdistance  telephone,  suitably'  inscribed. 

Buffalo  capitalists  are  reported  to  have  purchased  the  Peter- 
borough &  Ashburnham  Electric  Railway  for  the  sum  of  $150,- 
000.  The  road  is  six  miles  in  length  and  was  constructed  as  a 
model  by  the  Canadian  General  Electric  Company.  The  pur- 
chasers propose  extending  the  line  to  Lakefield,  a  distance  of 
seven  miles. 

A  Halifax  company  have  secured  an  option  on  the  electric 
light  plant  at  North  Sydnej-,  N.S.  At  a  public  meeting  the  rate- 
payers voted  down  a  proposal  to  purchase  the  plant  for  $30,000, 
and  it  is  probable  that  it  will  be  disposed  of  to  the  Halifax  com- 
pany. The  new  company  will  make  improvements  to  the  plant 
and  extend  the  transmission  line  to  Sydne}-  Mines. 

The  Toronto  Electric  Light  Company  have  just  commenced 
the  erection  of  a  new  office  building  on  Adelaide  street  east,  to 
<;ost  about  $30,000,  the  plans  for  which  have  been  prepared  by 
Messrs.  Gouinlock  &  Baker,  architects.  This  is  the  first  time 
that  an  architect  has  been  employed  by  the  company,  the  cap- 
able manager,  Mr.  J.J.  Wright,  having  previously  taken  ch.-irge 
of  such  work. 

The  following  names  appear  on  a  notice  of  application  for  let- 
ters patent  to  incorporate  the  Manitoba  Water  Power  Electrical 
Co.,  namely  :  Henry  Burkholder,  of  Chicago,  financial  agent  ; 
N.  G.  Leslie,  of  Winnipeg,  bank  manager  :  W.  Georgesf>n,  of 
Winnipeg,  merchant  ;  W.  W.  McMillan,  of  Winnii>eg,  grain 
dealer  ;  I.  M.  Ross,  of  Winnipeg,  contractor  ;  H.  Cooper,  of 
Winnipeg,  financial  agent. 

The  Dominion  Coal  Company,  of  Sydney,  \.S.,  has  decided 
upon  the  use  of  electricity  instead  of  steam  on  the  Old  Sydney 
and  Reserve  Railway.  The  power  house  will  be  located  a> 
Dominion  No.  2.  The  system  will  be  constructed  on  the  s.ime 
model  as  the  suburban  line  of  the  New  York,  New  Haven  and 
Hartford  rail  .vay  through  Ma-,sachu>etls.  It  is  expected  that 
the  road  will  be  completed  by  July  next. 

Members  of  the  Qnebec  Board  of  Trade  last  month  visited 
Shawinigan  Falls,  Que.,  in  a  body  to  inspect  the  work  now  in 
progress  at  that  place.  Over  $4,000,000  has  already  been  ex- 
pended, $2,000,000  by  the  Shawinigan  Water  &  Power  Company 
and  the  bal  mce  by  the  Pittsburg  Reduction  Company  and  the 
Belgo-Canadian  Pulp  Company.  Calcium  carbide  works  arc  in 
course  of  construction  and  will  commence  to  manufacture  next 
fall. 

Gareau  vs.  Montreal  Street  Railway  was  a  case  in  which  the 
appellant  sued  the  company  for  $15,000  damages  caused  t.f  her 
^uildings,  which  adjoin  the  company's  powerhouse  on  Barrc 
street,  Mo;)treal,  and  were  claimed  to  have  been  renJered  un- 
tenable on  account  of  the  smoke  from  the  boilers  anJ  the  noise 
and  vibration  caused  by  the  machinery.  The  action  was 
dismissed  in  the  trial  court,  and  this  decision  was  confirmed  on 
appeal. 

The  Consumers  Electric  Compan}'  are  making  good  progress 
with  the  construction  of  their  power  house  at  the  ChauJiere. 
Ottawa.  It  will  be  200  feet  long  and  40  feet  wide.  The 
plant  will  consist  of  two  generators  each  of  2,000  horse  power, 
and  two  exciters  of  250  horse  power  each.  The  water  wheel 
plant  will  consist  of  eight  turbines  of  500  h.p.  each.  They  will  be 
arranged  in  two  unitsof  four  wheels  each,  each  unit  beingaiiach- 
ed  to  a  2,000  h.p.  dynamo. 

The  annual  meeting  of  the  Montreal  Park  &  Isla^id  Railway 
Company  was  held  early  in  October.  The  report  showed  the 
gross  revenue  for  the  year  ending  .August  31st  to  have  been 
$128,677,  and  the  working  expenses  $ioo,OQb,  leaving  a  balance 
of  $28,561.  As  the  interest  on  the  bonds  was  $61,500.  there  was 
an  actual  deficit  of  $31,918.  The  following  board  of  directors 
were  appointed  :  Hon.  L.  J.  Forget,  F.  W.  Henshaw,  Kenneth 
Blackwell,  James  Ross,  F,  L.  Wanklyn  and  W.  G.  Ross. 

The  town  council  of  Port  Arthur,  Ont.,  have  awarded  the  con- 
tracts for  the  Current  river  power  developments.  For  building 
upper  power  dam  the  contract  has  been  given  to  McFarlane  & 
Companj',  at  $n,ooo.  The  Jeiickes  Machine  Company,  of  Sher- 
brooke.  Que.,  will  supply  the  penstock  and  turbines,  and  the 
Bullock  Electric  Manufacturing  Company,  of  Cincinnati.  Ohio, 
the  generators  and  electrical  apparatus.  It  is  said  that  there 
was  a  wide  diffv^rence  between  the  various  tenders  submitted. 
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TRANSMITTING  POWER  BY  ELEC- 
TRICITY TO  SHOP  TOOLS. 

A  committee  of  one,  and  a  very  strong 
one,  has  been  appointed  by  the  Railway 
Master  Mechanics'  Association  to  investi- 
gate and  report  upon  the  subject  of  trans- 
mitting' power  by  electricity  in  railway 
shops.  This  is  a  very  seasonable  subject, 
for  while  a  fdw  of  our  more  enterprising 
superintendents  of  machinery  are  applying 
electric  motors  to  their  principal  shop 
tools  and  thereby  effecting  a  decided  sav- 
ing of  expense,  the  majority  are  holding 
oft  for  the  purpose  ot  obtaining  more  in- 
formation concerning  the  value  of  elec- 
trical motors.  We  have  no  doubt,  says 
Railway  and  Locomotive  Engineering, 
but  the  report  of  the  committee  referred 
to  will  have  the  eff"ect  of  convincing  many 
of  the  doubting  Thomases  that  electrical 
motors  are  perfectly  reliable. 

Meanwhile  we  would  advise  those  who 
are  anxious  to  adopt  electric  motors  nnd 
are  hanging  off  on  the  ropes  of  two 
opinions  to  read  a  paper  on  the  "Influ- 
ence of  Electric  Transmission  Upon  Work- 
shop Expansion"  read  at  the  last  meet- 
ing of  the  American  Society  of  Mechani- 
cal Engineers. 

This  pnper  states  briefly  and  compre- 
hensively a  number  of  the  most  important 
advantages  of  electricity  as  the  moiive 
power,  not  only  where  the  future  of  the 
installation  cannot  be  foretold,  but  where 
the  gradual  development  of  a  plant  or 
system  of  workshops  may  be  in  contem- 
plation. 

Future  areas  of  power  may  be  planned 
and  arranged  for  with  the  utmost  freedom 
and  entirely  irrespective  of  power  con- 
siderations. They  can  be  located  as  de- 
sired, on  separate  floors,  in  various  de- 
partments or  in  detached  buildings.  Ori- 
ginal provision  for  prospective  develop- 
ment is  not  necessary  in  the  electric 
system,  but  is  required  by  shafting  trans- 
mission. There  is  no  expense  for  con- 
templated additions  till  they  are  actually 
installed  as  required. 

Permanent  additions  to  the  electric 
generating  plant  and  the  distributing 
system  are  made  with  a  gradual  and 
pro  rata  outlay  of  capital,  instead  of  in 
disproportionate  blocks  of  new  equip- 
ment, as  required  bv  mechanical  trans- 
mission. 

Extensions  of  electric  lransiTiissit>ii  and 
new  centers  of  power  distribution  may  be 
established  at  any  time  and  of  reason- 
able capacity,  anywhere  and  at  any  dist- 
ance, at  minimum  cost  for  labor  and 
material.  There  is  no  i-rowding,  over- 
loading, or  interference  with  existing 
conditions,  or  with  the  daily  progress 
of  rouline  work.  Temporary  extensions 
to  meet  sudden  demands  for  power  at  any 
point  are  quickly  made  by  running  lo  tlu' 
desired  location  electric  wires  or  cables. 
These  are  easily  removed  when  no  longer 
required  and  as  readily  used  elsewhere 
for  similar  purposes.  The  shifts  are 
made  with  the  least  expense  of  time 
and  labor  in  handling,  and  with  no  ac- 
companying waste  of  material  to  suit 
different  conditions. 

Auxiliary  power  is  always  at  hand  loi 
emergencies  and  lo  almost  any  reason- 
able extent,  on  account  of  the  reserve 
nature  of  the  electric  supply. 


Mr.  Thos.  A.  Farrell  has  removed  into 
larger  premises  and  is  now  comfortably 
located  at  32  Victoria  Square,  Montreal. 
His  brother,  John  Farrell,  who  is  wide  and 
favorablv    known,  and    thoroughly  pro- 


ficient in  all  branches  of  the  trade,  is  now 
associated  with  him. 

The  Chambly  Electric  Company,  Mont- 
real, have  purchased  from  Mr.  Thomas 
A.  Farrell  a  250  light  d.c.  generatoi  for 
the  St.  Laurent  convent,  Montreal. " 


Ynu  LOSE  MON^Y  fVERY  TIME  A  B^LT  SLIPS. 

WARREN'S  PULLEY  COVER. 

^Appliecl  witl^  a  IBru-sli.) 

WILL   STOP  THE  SLIPPING. 

IT  LASTS  FOR  YEARS. 
Regular  case,  125  square  feet  $14.00. 
Special      "     40         "         $  6.00. 
With  brushes  and  full  instructions. 

You  pay  for  it  only  if  found  satisfactory  after  a  fair  trial  of  thirty  days. 

F.  B.  DIXON  *  CO. 

30  Wellimjtoti  Street  East,  TORONTO,  ONT. 


E.  L.  LeBRUN 


21  Bleury, 
MONTREAL. 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


ARMATlfRES  RE-VVOTNII. 

Commutators  Re-built. 
SpI'Xial  Machines  Designed  and  Bi  ii.t 
Repairs  Rushed. 


WESTON 


GO. 


WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  \  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 


w 


ESTON  STANDARD  PORTABLE 
Direct-Reading^ 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAM METERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STA  TION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter  —for  Bridge  Work.  of  extreme  accuracy  and  lowest  consuninlion  ofener^y. 

John  Starr,  Son  &  Go.,  Llmilfifl 


Manuf'actiifir.i  it  ml  .Jobher.H  of 


Electrical  Appliances 
arvd  Supplies 

We  carry  the  Inrf/est  sfocl,-  of  Efectrir  Supplies  in  the 
Marititne  Provim  es  and  can  /ill  orders  prontjtth/. 
Get  oar  prices  before  haf/inr/  elsea'liere. 

—  HALIFAX.  N.  S. 


i:i4  Granville  Street 


P.  O.   Box  44S 


TME  CANADIAN  ELECTRICAL  NEWS 


Xo\ember,  1901 


FOR  SALE. 

CEDAR  TELEPHONE  POLES. 


All  lengths,  25  to  50  feet.  Prices  given  by  mail 
or  wire  for  car  lots,  f.o.b.,  this  station,  or  de- 
livered at  any  .'point  in  Canada  or  United  States. 

GEORGE  &  McGregor, 

Killaloe  Station,  Ont.,  Canada. 


FOR  SALE. 


I  25  light  Reliance  Arc  Dynamo  in  first  -  class 
condition. 

1  60-1  ight  Royal  Type  Transfonner,  1040  volts 

to  110  newly  re-wound. 
3  lo-light  Shellenberger  Watt  Meters. 

2  20-light  Duncan  Watt  Meters. 

The  above  will  be  sold  cheap.  Address 

Corporation  op  Mitchell  ,Ont.,  Box  207. 


THE  SMARTEBY  MACHINE  C  0.,  LIMITED 

Manufacturers  of  .  .  . 

Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 

Cranes 
Shafting  and  Pulleys 

Send  for  Catalogue 
before  bu)'ing. 

The  Smart-Eby  Machine  Co.,  Ltd. 

191  Barton  St.  East  -  Hamilton.  Ont. 
Western  Office  : 
419  Hastings  St.,  V'ancouver,  B.  C. 


Just  the  thing 
for  yovir  Office 

^8 

The  busy  man  can't  carT\ 
everA'thing  in  his  head.  The 
wise  man  doesn't  tm-  to,  but 
uses  one  of  our  desk  calendar 
pads.  They  are  fitted  into  a 
neat  stand  and  contain  the  date 
and  space  for  memoranda  for 
everj-  da)-  in  the  year.  Sent 
complete  post-paid  to  anv  part 
of  Canada  or  the  United 
States  on  receipt  of  price — 

Only  Fifty  Cent^ 

Orders  for  pads  for  190J  should 
be  forwarded  at  once.  Address 

The  Canadian  Electrical  Kews 


TORO 


)NTO,  CANADA  t 


Sole  Makers  of  the  .  . 


Which  are  the  best  for  all  ma- 
chinerj  bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 


MONTREAL  P.Q. 


Westinghouse 

Oil  Insulated  Water  Cooled 

Transformers 


Seven  transformers  of  3,000  H.  P.  each 
transform  the  Niaoara  ener^rv  from 
22,000  volts  to  11,000  volts  for  distri- 
bution   through    the    city    of  Buffalo. 

Westinghouse  Electric 


D 


&  Mfg.  Co.,  Pittsburg,  Pa. 

Offices  in  all  Principal  Cities  in  U  S.  and  Canada. 


Ahearn  &  Soper  Limited,  Ottawa,  Canada. 
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o  A  Single  27  Inch  o 

Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
witli.  The  water  is  discharged  through  one 
end  througli  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  sing-le 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  ahnost  any  situation. 


We  also  build   Sie.im,  Power  and  FLleclrical 

Pximping  Machinery 

for  all  purposes, 

Air  Compressors 

for  the  Air  Lift  System  and  general  use, 

Air  Pumps,   Va^cuum  Pvimps, 

and  Jet  and  Surface  Condensers. 

™'  iwrnuim  I  mmm  co. 

278  LEHMAN  ST.,  DAYTON,  OHIO,  U.S.A. 
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PERSONAL. 

Messrs.  Robert  A.  Ross,  E.E.,  of  ^Montreal,  and  Henry  Hol- 
gate,  C.E.,  of  Toronto,  have  formed  a  partnership'as  consulting 
and  supervising  engineers,  with  offices  at  17  St.  John  street, 
Montreal,  and  McKinnon  Building,  Toronto.  The  new  firm  an- 
nounce that  they  are  in  a  position  to  undertake  the  complete  en- 
gineering of  water  povver  developments  and  steam  plants, 
electrical  transmission  and  distribution  systems  and  electric  rail- 
ways, municipal  and  private  arbitrations  and  valuations,  examin- 
ations and  reports  relating  to  manufacturing  and  other  enter- 
prises. The  members  of  the  new  firm  are  well  known,  having 
been  connected  with  a  number  of  important  enterprises  both  in 
Canada  and  abroad. 

After  the  last  board  meeting  of  the  Canadian  General  Electric 
Company,  a  portrait  of  Mr.  W.  R.  Brock,  M.P.,  was  unveiled  and 
hung  in  the  board  room.  Mr.  Brock  has  occupied  the  posi- 
tion of  president  of  the  company  since  its  inception,  eleven  years 
ago.  In  presenting  the  portrait  the  first  vice-president,  Mr.  H. 
P.  Dwight,  spoke  of  the  high  esteem  in  which  Mr.  Brock  is  held 
and  of  his  business  ability,  and  pointed  out  that  the  directors  of 
the  Canacfian  General  Electric  Company  had  reason  to  feel 
gratified  with  the  results  which  had  been  obtained.  Mr.  Brock 
in  replying  spoke  of  the  harmony  that  had  always  prevailed  and 
of  the  loyal  support  of  the  directors. 


PUBLICATIONS. 
What  will  no  doubt  be  found  a  very  useful  book  is  Shepard- 
son's  "Electrical  Catechism,"  published  by  the  American 
Electrician  Company,  120  Liberty  street.  New  York,  and  offered 
for  sale  at  the  price  of  $2.00.  It  is  a  revision  and  enlargement  of 
the  Electrical  Catechism  which  has  appeared  regularly  since 
1895  in  Electrical  Industries  and  its  successor,  the  American 
Electrician.  It  is  intended  to  explain  the  numerous  questions 
thai  continually  come  up  in  connection  with  the  application  of 
electricity,  and  should  be  very  helpful  to  electrical  workmen, 
dynamo  tenders,  wiremen,  motormen,  mechanics  in  repair 
shops,  etc.     It  contains  over  400  pages,  profusely  illustrated. 


Attention  is  called  to  the  advertisement  of  Farquhar  Bros., 
Halifax,  N.S.,  contractors  and  dealers  in  electrical  supplies. 
This  firm  is  now  in  a  position  to  install  and  equip  complete  light- 
ing plants,  and  makes  a  specialty  of  arc  and  incandescent  light- 
ing for  private  and  public  buildings. 

The  Mica  Boiler-Covering  Company,  Limited,  Montreal,  Que., 
are  now  filling  a  large  order  for  mica  boiler  and  pipe  covering  for 
the  British  Admiralty.  This  firm  also  received  the  only  gold 
medal  awarded  a  private  exhibitor  in  the  Ontario  section  and 
ore  of  the  three  awarded  to  the  Ontario  mineral  collection  at 
the  recent  Pan-American  Exposition  at  Buffalo. 

The  Dodge  Manufacturing  Company,  of  Toronto,  are  installing 
two  ten  ton  3  motor  electric  travelling  cranes  in  their  new  ex- 
tensions to  machine  shops  and  foundry.  The  Dodge  Com- 
pany's shops  now  rank  among  the  most  complete  and  up-to- 
date  in  equipment.  The  recent  extensions  both  in  buildings  and 
plant  places  the  company  in  the  very  best  position  for  handling 
their  ever  increasing  trade  in  povver  transmission  mac  hinery. 


UIMITE.D 

Guelph,    -  Ontario. 

Manufacturers  of ... 

WALKER'S  ELECTRIC  BOILER  COMPOUND 

and  Sole  Agents  for  Canada  of  llie  Brooks  Oil  Company,  Cleveland 

We  have  made  a  special  and  scientific  study  of  the  waters  and 
conditions  existing  in  the  different  localities  in  Ontario,  and  can 
cope  with  conditions  existing  anywhere.  We  don't  care  how  hard 
or  troublesome  your  scale  is,  we  can  clean  your  i)oilers  without 
injury  to  boiler,  packings  or  connections.  liROOK'S  OILS  are 
perfect  lubricants  — give  thein  a  trial.    Note  the  address- 

The  Electric  Boiler  Compound  Co.,  Limited,  Guelph,  Ont. 


Stora^ge  Batteries 


For  Central  Station  and  Street  Railway  Work,  Private  Electric  Light  Instal- 
lations, Electric  Motor  Carriages,  Delivery  Waggons,  Launches,  Fire 
Alarms,  Telegraph,  Portable  Lamps,  especially  adapted  for  the  use  of 
physicians. 

Highest  efficiency  and  lightest  weight,  with  greatest  capacity  of  any  Battery 
on  the  market.     Write  for  catalogue  and  prices  to 

CANADIAN     MOTOR.S,  ^  Limited 


710-724  YONGE  ST.,  TORONTO. 
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CANADIAN  MOTORS,  LIMITED. 

The  Canadian  Motors,  Limited,  is  the  name  of  a 
company  which  is  rapidly  coming  to  the  front  among- 
the  electrical  enterprises  ot  Canada.  Up  to  the  pres- 
ent this  company  have  devoted  their  attention  princip- 
ally to  the  manufacture  of  horseless  vehicles,  in  which 
line  they  have  achieved  a  distinct  success.  Most  of 
the  vehicles  ot  this  character  used  in  Toronto  for  the 
delivery  of  goods  have  been  manufactured  at  their 
works. 

They  are  now  enjoying  the  scope  of  their  operations 
and  are  manufacturing  electrical  cabs  and  carriages,  as 
well  as  storage  batteries  of  a  durable  and  efficient 
type.  The  stables  of  the  Toronto  Electric  Cab  Com- 
pany have  been  equipped  with  vehicles,  to  be  seen  in 
successful  operation  every  day  on  the  streets  of  To- 
ronto, manufactured  by  this  company.  A  number  of 
carriages  for  private  use  have  also  been  manufactured 
and  sold. 

One  of  the  latest  departures  is  a  doctor's  carriage, 
specially  fitted  with  cover  and  adapted  in  every  way 
tor  its  purpose,  the  equipment  including  a  number  of 
small  electric  lamps,  one  of  which  is  fitted  with  flexible 


cord  and  can  be  used  to  locate  the  numbers  of  houses 
where  the  street  lights  are  not  sufficiently  bright  for 
that  purpose. 

In  their  announcement  in  the  advertisement  pages  of 
this  number  the  company  direct  the  attention  of  central 
station  owners  and  others  to  their  storage  batteries 
and  other  goods  in  the  electrical  line.  Mr.  Norman 
Smith,  who  was  for  16  years  connected  with  the  United 
Elect  ric  Company,  has  recently  accepted  an  important 
position  with  the  Canadian  Motors,  Li  rited. 


ELECTRICAL  REPAIRS 

In  tbe  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  ibcy  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  sj'stem,  and  in  many 
cases  they  would  prefer  not  10  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  wirh  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  They  Weep  armature  cf  itearly  all 
makes  of  dynamos  in  st 'ck,  which  they  loan  while  repairs  are  being  made.  Then- 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with  double  coii.  filament) 

Canadian  Patent   applied   for.     Any  Base, 
Candle  Power,   or  Efficiency.    Sample  orders 
solicited  and  the  most  thorough    test  invited. 
Every  Lamp  tested  and  warranted.  Packed 
dozen  in  a  bov,  240  Lamps  in  a  case. 


MANUFACTURED  BV 


THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Grose,  Montreal 
Sole  Selling  Agent. 


CANADA 


FARQUHAR  BROS. 

Barrinsflon,  cor.  Blomer  Sl>..  Halifax,  N.S. 

Contraciors  and  I~)ealtrs  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc. 

Lighting  Plants  inb>talled  complete. 

We  <iiake  a  speciallj-  of  Arc  and  Incan- 
descent Lighting  for  public  and  private 
residences. 


The  Paris  autiiorities  have  subiiillled  10 
the  .Government  some  fresh  regulalions 
for  motor  cars.  A  motor  weighing  more 
than  6  cwt.  tniist  have  a  reversing'  gear 
applied  to  it.  If  it  is  cajiahle  of  attaining 
a  speed  exceeding  18  mile- an  hour,  pi  ites 
in  front  and  at  the  back  will  specify  it. 
The  driver's  certificate  is  in  all  cases  to 
state  the  speed  ;  in  towns  and  villages  this 
must  not  exceed  12  miles,  and  in  the  open 
country  18  ir'iles  per  hour. 

John  Starr,  Son  &  Company,  Limited, 
Halifax,  N.S.,  recently  supplied  the  Do- 
minion Iron  &  Steel  Compan)-,  Sydney, 
C.B.,  with  a  large  order  of  motors,  manu- 
factured by  the  Westinghouse  Electric  & 
Mfg.  Company,  Pittsburg-,  Pa.,  for  crane 
and  car  use.  The  Dominion  It  on  &  Steel 
Company  are  also  installing  a  complete 
lighting  plant  for  their  marble  qtiari  y  and 
a  100  h.p.  Westinghou.se  motor  for  their 
calciming  plant. 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corre- 


sponding' with  advertisers. 


ESTABLISHED  1849. 
Chari.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer. 

BFtADSTREETS' 

Capital  and  Surplus,  $t,5cx),ocx). 
Offices  Throughout  tlie  Civilized  World 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A_ 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
irerifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer 
cantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  r.:sponsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 

Offices  IN  Canad  :  Halifax  N.S. ;  Hamilton,  Ont.; 
London  Ont.;  Montreal,  0"^-;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


THOS.  A.  FARRELL 

32  VICTORIA  SQUARE,  MONTREAL 

DYNAMOS 
MOTORS 

AND 

SWITCHBOARDS 

COMBINATION  and 
ELEC.  FIXTURES  and 
BRACKETS. 


AGENT  FOR 

The  Electrical  Construction  Co. 
of  London,  Limited 
The  Warren  Co.,  Chicago,  III. 

TEL.,   MAIN  4457. 


Crocker 
Turbines 

These  are  illustra- 
tions of  our  well-known 
Crocker  Turbines,  which 
are  unequalled  for  use 
under  low  and  medium 
heads.  Our  90  pag:e 
illustrated  catalogue  is 
at  your  disposal. 

Estimates  promptly 
and  cheerfully  made. 

^^^^  ft^^ 

Write  us.  .  . 


JUST  F»UBL,ISHEI> 


T-HE 

Gf\Nf\Dlf\N 
Hf\ND-BOOK 

OF 

.STEf\AA 

f\ND 

BLECTRICITY 

By 

William 
Thompson 


J  70  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering-.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subj'ects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  fot  Table  of  Contents. 
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mxctURERS  or 


"^^^SORS  TO  T.W.NESS  a 


/Ailde  Mirrophur.p 

The  besr  TRANSMfTTEt! 


TELEPHONES  P^^^  EL 


QUEBEC  ACE^^■S  . 
ror  the 

J?:-  Easl-on'Oynamcs, 


A  Mot-ors. 


ones'  Montreal 


SwitcH-Boards  and  flnnuncaitors  9 

^  \  419  St  James  St, 

FIRE  ALARM  APPARATUS  and  i  montrbal 

TELEGRAPH  INSTRUMENTS  i  x..!!l?.^,! 


IN 
ALL 
COUNTRIES 


P 

^^^^  GUARANTEED 

I     BEAUDRY  &  BROWN 

H     Civil  Engineers  and  Land  Survevers 
tOl  ST.  James  St.,  MoNTREAt 


THE  SAYER  ELECTRIC  COMPANY 

EOR  EVERYTMIMG  ELECTRICAL 


PRIVATE  PLANTS  and  ARC  and 
INCANDESCENT  LIGHTING 


REPAIRS  A  SPECIALTY 


TEL.  MAIN,  1033 
TEL.  EAST,  17 


60  and  62  VICTORIA  SQUARE,  MONTREAL 


Now  is  the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs 
Consider  also  that  we  haue  been  selling  our 
high  grade  incandescent  lamps  for  years;  the 
lamp  is  good,  the  price  is  right. 

Munderloh  &  Co. 

6X  St.  Sulpice  Sti:*eet  -  IVIONXRE: 


''Our  Oak  Leather  is  Tanned  and  Curried  in  the 
'*good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  EXTRA" 
"brand. 


THE  J.  C.  McLaren  belting  co. 

FACTORY:  MONTREAL  TORONTO.  VANCOUVER. 


REIVIOVAL.  NOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St. , 
London,  Ont.     Opposite  Court  House.     'Phone  1103. 

Dynamos,  Motors, 

Fixtures,  Svipplies 

Eleetric  Light  and  Wiring  Contractors. 


Do  You  Use  Your 
NEIGHBOR'S  TELEPHONE? 

By   so    doinjj;^    you    are    injuring^    his  business. 

PRESENT  RATES 

make  it  possible    iov    you    tv'"  .1   tolepliono  in 

YOUR  NAME 

TKe  Bell  Telephone  Co. 

OF  CANADA 


>!»  0A  #A  0i%       #i  I 
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I 


LECTRICALNEWS 


I 


mjiNGiNEERINGl. 


J|«B 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  X.— No.  12 


DECEMBER,  1901 


PRICE  10  CENTS 
$i.oo  Per  Year. 


We  guarantee  from    7%  to   10%  saving  in 


power  when  our 


Inductor 
Generators 

are  used  over  any  other  type  of  Alternator. 
Also  such  close  legulation  that  lamps  of 
from  10%  to  20%  higher  efficiency  may  be 
used.       It     is    worth    your    while   to  deal 


with  us. 


INDUCTION  MOTORS. 


THE  UNITED  ELECTRIC  CO.,  LIMITED,  TORONTO,  CANADA 


^^ADIAN  ^^ERAL  pLECTRIC 

LIMITED. 

HEAD  OFFICE      -      TORONTO,  ONT. 

Dynamos  and 
Complete  Plants 

For  all  Electric  Services. 

Lighting,  Railway,  Mill,  Factory  or  Mining,  Power  Transmission, 


Manufacturers 
of  the 

Standard 
Electrical 
Apparatus 
of  Canada. 


rooo  I  I.    I'.  DVNAMO. 


MONTR  KA  I„  WINN  I  I'KC, 


Tfie  Greatest  Electrical  InstallaMons  in  Canada 
are  Equipped  with  otir  Apparatus. 


IDISTRICT  OFFICES: 
II ALII  AX,  VANCOUVIiR, 


ROSSLANO, 


NKLSON. 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  I<ighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TOl?ONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  CR.    A.  M.'Amer.  Inst.  CE. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.  •I.ong  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Inve  ligations. 
409-410  Temple  Building,  TOBONTO.  CANADA. 
Telfnlinnpc  (  Office— Long  Distance,  Main  8047. 
leiepnones  ^  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Watep  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q 

and  NIAGARA  FALLS,  N.Y 

T.  PRINGLE  &  SON 

HYDIMEIC  AND  jljCIRICAL  [NGINEERS 

Surveys,  Estimates  and  Reports  prepared  with 
care  on  Water  Power  Developments  and;ElectricaI 
Generation  and  Transmisson.  General  Engineer- 
ing Supervision  of  Hydraulic  and  Electrical 
Developments  and  Cotton,  Woolen,  Pulp  and  Paper 
Mill  Engineering. 

Imperial  Building-,  MONTREAL. 

GEORGE  OWEN,  S.B. 

Massachusetts  Institute  of  Technology. 

(Late  with  Herreshoff  Mfg.  Co.,  Bristol,  R.  I.) 

Consulting  and  Mechanical  Engineer 

Design  and  construction  superintendence 
of  all  kinds  of  .Steam  and  Power  Plants, 
Mills,  Storehouses,  etc.  Careful  attention 
given  to  watersupply  and  .sewage  disposi- 
tion, heating  and  ventilation.  Ship  and 
yacht  designing  a  specialty. 

122  Robinson  St.,  HAMILTON,  Ont. 


IFINE 

BANK.OFFICL 
OOURT  HOUSE  & 
OfiUG  STORE  FITTINGS 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


GET  ONE  OF  OUR 

New  Desk  calendar  Pads 

PRICE  50  CENTS.       Apply  at  this  office. 

C.  E.  SHEDRICK 

Manufacturer  of   SHERBROOKE,  QUE. 

High  Grade  Electrical 


Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
—  All  I  ask  is  a  trial  tS- 


F.  N.  Phillips,  President. 


Geo.  H.  Olnev  2nd,  Secretary--  frea-urer. 


i  F.  FliK  EiffilB 

(LinVEITEID) 

/V\ONTf=^&f\U  Gf\Nf\DR 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Amerieanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 
U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere  Street,     -    Montreal,  Quebec. 


Edward  B.  Gary, 

Export  Agent  for  the 
British  Empire 

NEW  YORK  LIFE  B'LD'C,  MONTREAL,  CAN. 


ELECTRIC  AFPARATI  S   ASD  SI  P 

PLIES. 
Repreaer,ting  ; 
The  A<latM-  rtagnttll  EIrrtric  Co: 
The  Gnrilnfr  Elortric  Orill  and  Mac- 
hinery Companii, 

<  lerelanti,  Ohio. 
The   \etr     York   and  <lfiio  Company, 
tr n  rren  .  fk/iio. 


Quick  Delivery 
of  Boilers 


We  ha\  e  in  stock  material  for  the  following  Sizes 

and  Styles  of  Boilers  : 

Miunford  Standard   20  to  i  75  H.  P. 

Mumford  Portable   6  to  no  H.  P. 

Return  Tubular   12  to  125  H.  P. 

Vertical   4  to   60  H.  P. 

As  we  have  a  large  shop,  thoroughly  equipped 
with  the  latest  appliances,  we  can  deliver  any  of  the 
above  sizes  on  short  notice. 

Competent  persons  tell  us  that  the  quality  of  our 
Boiler  Work  cannot  be  surpassed. 


Robb  Engineering  Co. 


AMHERST,  N.  S. 


LlMllED 


A^,:,^^B  (  VTUIiam  MeKay,  t9  HeKensle  Cresrent,  Toronttt. 
AOKNTS:  -j  jfntsou  .Tark  .1  Co..  7  St    Helon  St.  Montr^aL 
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SPARKS. 

The  question  of  installing  a  new  dynamo  for  the  electric  light 
plant  of  Winnipeg,  Man.,  is  under  consideration  by  the  council. 

Barney  Fontain,  a  line  repairer,  was  electrocuted  at  Prescott, 
Ont.,  last  month.  He  was  working  on  the  town  electric  light 
system  and  in  the  act  ot  pulling  up  wires  to  make  connection, 
when  the  current  was  turned  on. 

It  is  understood  that  in  connection  with  the  lighting  and  heat- 
ing of  Queens  College  at  Kingston,  Ont.,  Breck  &  Halliday  are 
the  lowest  tenderers  for  the  electrical  equipment,  and  McKelvey 
&  Birch  for  the  steam  plant. 


Hou.  E.  J.  Davis  is  installing  an  electric  light  plant  in  his 
tannery  at  King,  Ont. 

Henry  Fournier  broke  all  automobile  records  at  New  York  on 
November  i6th  by  going  a  mile  in  51  4/5  seconds,  using  a 
gasoline  machine.  He  declares  that  next  year  he  will  make  a 
mile  in  32  seconds. 

Messrs.  Thomas  Pringle,  R.  E  T.  Pringle,  G.  C.  Rough,  Geo. 
Leroux  and  Irving  P.  Smith  are  applying  for  incorporation  as  the 
R.  E.  T.  Pringle  Company,  to  take  over  and  conduct  the  electri- 
cal supply  business  now  carried  on  by  R.  E.  T.  Pringle,  of  Mon- 
treal. 


PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-Smith  CompeLny 

YORK,  Penn.,  U.  S.  A. 
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Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  COMPOUND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and   I  will  quote  you  prices  on  Chemicals  which  are  certain  to  clean 

your  boilers  and  keep  them  clean. 


Engirveers'  Supplies 


Lubricating  Oils 


DAVID  SLEETH,  ^^^S^^^^^^^^^^^^  MONTREAL 
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TKe  GreoLt  Satisfaction 

The  Wheelock  acnd  Ideal  Engines 

Give  has  won  for  them  the  highest  praise  from 
Engineers  and  Manufacturers  all  over  Canada. 

ECONOMICAL.  EVEN  SPEED.  WELL  BUILT 

The  Goldie  &  McCulloch  Co.,  Limited, 


a-ALT,  ONTARIO. 


We  Also  Make 


W  IIKKIAH  K  ENGINES,  IIIFAI.  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACIIINERV,  FLOUR  MILL  MACHINERY,  WOLF  GVRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
I  KU  TION    C  LUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    CHAIN   TACKLE,    SAFES,    VAULTS   AND   VAULT  DOORS. 

WRITF':  VOW  CATALOG.    OKPARTMKNT  K. 
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PERSONAL. 

Mr.  D.  W.  Robb,  ot  the  Robb  Engineering  Company,  Am- 
herst, N.S.,  has  been  elected  Vice-President  for  Nova  Scotia  of 
the  Canadian  Manufacturers'  Association. 

The  death  occurred  in  Brantford,  Ont.,  last  month  of  Mr.  Hoyt 
Lorimer,  the  joint  inventor  with  his  brother  of  the  Lorimer 
automatic  telephone  system.  Although  only  twenty-five  years  of 
age,  he  was  conceded  to  be  one  of  the  leading  electrical  experts 
on  the  continent. 

It  is  reported  that  Mr.  Nelson  Grayburn,  of  Montreal,  is  to  be 
appointed  acting  manager  of  the  Tramways  Company  in  Alex- 
andria, Egypt.  It  is  also  rumored  that  a  high  position  in  the 
same  company  has  been  offered  to  Mr.  Mallison,  of  the  Montreal 
Street  Railway  Company. 


SPARKS. 

The  Bell  Telephone  Company  are  building  a  metallic  line 
between  Goderich  and  Stratford,  Ont. 

Mr.  Patterson,  master  mechanic  for  the  G.T.R.  at  Stratford, 
Out.,  has  recommended  the  installation  of  an  electric  light  plant 
in  the  shops  there. 

The  Hutton  Electric  Company  and  the  Brampton  Gas  Com- 
pany, of  Brampton,  Ont.,  have  been  incorporated,  under  the 
name  of  the  Brampton  Gas  &  Electric  Company. 

The  Parrsboro  Shore  Telephone  Company  have  purchased 
from  H.  C.  Jenks  the  telephone  line  which  he  constructed  be- 
tween Parrsboro,  Newville  and  River  Hebert.  They  vvlll  extend 
the  line  to  Amherst  and  Joggins. 

The  electric  light  plant  at  Elmvale,  Ont.,  owned  by  Mr.  Jas. 
Knox,  of  Stayner,  has  been  sold  to  Mr.  N.  A.  Ritchie,  of  Elm- 
vale.  A  new  power  house  is  under  way,  in  which  a  new  80  h.p. 
boiler  will  be  installed.  Mr.  T.  Ernest  Hamilton,  former  man- 
ager and  electrician  for  Mr.  Knox,  is  in  charge  for  Mr.  Ritchie. 

The  Hamilton  Electric  Light  &  Cataract  Power  Companv, 
of  Hamilton,  has  entered  an  appeal  to  the  Court  of  Appeal 
against  an  injunction  granted  by  Mr.  Justice  Street  restraining 
the  company  from  operating  a  transformer  station  next  door  to 


Mrs.  Sarah  Hopkins'  residence.  Mrs.  Hopkins  claimed  that  the 
vibration  was  most  severe,  and  she  was  given  protection  by  the 
lower  court. 

The  Otonabee  Power  Corapanj',  of  Peterborough,  Ont.,  are 
actively  engaged  in  develop':ng  the  power  at  dam  \o.  5.  The 
power  house  will  be  a  substantial  building,  the  lower  course  being 
of  stone  and  concrete.  The  area  of  the  forebay  takes  in  two  of 
the  openings  in  the  dam,  forming  a  large  pond  from  which  to 
supply  the  wheels.  Wheel  pits  will  be  divided  for  three  wheelsi 
the  William  Hamilton  Manufacturing  Company  having  the  con- 
tract to  supph"  these,  while  the  electrical  apparatus  will  be  fiir- 
nished  b}^  the  Canadian  General  Electric  Company. 

Mr.  H.  J.  Cloran,  of  Hawkesbury,  Ont.,  has  patented  a  device 
for  improving  navigation,  by  which  means  he  says  light-houses, 
buoys  and  pilots  along  the  St.  Lawrence  river  may  be  done  away 
with.  The  idea  is  to  lay  a  wire  cable  at  the  bottom  of  a  navi- 
gable channel,  and  raise  from  it  attached  wires.  To  these  wires 
are  attached  floats,  and  on  them  lights  would  be  p'aced.  If 
waterline  lights  are  required  these  can  be  fastened  to  the  floats, 
and  if  raised  lights,  they  can  be  placed  twenty  feet  up,  and 
navigation  would  be  maintained  absolutely  in  the  middle  of  the 
channel  through  a  boulevard  of  lights  from  the  lake  to  the  gulf. 
Mr.  Cloran  states  it  is  cheaper  to  lay  lights  as  described  than  to 
place  street  lights,  because  there  are  no  posts. 

It  is  understood  that  the  Cataract  Construction  Companv,  of 
Niagara  Falls,  N.V.,  have  reached  the  limit  of  their  capacity, 
having  been  forbidden  by  the  American  Government  to  draw 
more  water  than  at  present  from  the  Niagara  river,  on  the  Am. 
erican  side.  Owing  to  the  large  quantity  of  water  us»xi  by  the 
company  it  has  been  found  necessary  to  dredge  the  harbor,  which 
is  the  source  of  suppl\-  on  the  .\merican  shore.  It  is  unden>tood 
that  the  company  have  a  demand  for  all  the  current  which  they 
can  produce.  They  are  now  proceeding  with  the  construction  of 
thirty  miles  of  canal  as  a  part  of  works  for  the  development  of 
power  on  the  Canadian  side.  The  supply  will  be  obtained  be- 
tween the  power  st.ition  of  the  Niagara  Falls  Park  and  River 
Railway  and  Chippewa.  The  immediate  object  of  the  develop- 
ment is  to  enable  the  company  to  supply  p->wer  to  American 
manufactui  ing  concerns  on  the  Canadi  in  side  of  the  river. 


JACK  SHAFT  EQUIPMENTS 

For  EWlG  Uom  anfl  Power  Plants. 


SEND  FOR 
200  PAGE 
CATALOGUE. 


Floor  Stands, 

Self-Oiling  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pullevs, 

Clutch  Couplings, 

Iron  Pulleys, 

Iron  Centre  Wood  Run 

Pulleys, 
Belt  Tighteners,  Etc. 
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ODGE  MAN'F'G  GO.,  OF  TORONTO,  LIMITED 

Englneet's,  Founders  and  Machinists. 

TORONTO,  ONT 
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Makers  of 


WRITE  FOR  PARTICULARS 
AND  PRICES 


Lamps  and 

Transformers 

Sole  Agents  for  Canada : 

fflEi  nil!  in  ii 


IMPORTANT: 

We  now  furnish  our  well  known  Type  "L'' 
Transformers  with  Pancake  Coils. 


ST.  6f\TH/\RINB8,  mm 
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CHICAGO   MICA  COMPANY'S 
Varnishes  and  Mica  Insulations. 

AMPERE  ELECTRIC  MFG.  CO.,  Ltd. 
Polyphase  Motors. 
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R.  E.  T.  PR.INGLE, 


Electrical  Apparatus  and  Supplies, 

St.  John,  N.li.  MoHfreol,  Que, 

■ino-in_)  ,->iiiiosq\:  nirw 
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SPRAGUE   ELECTRIC  CO 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  a  ticle 
Armoured  Flexible  Interior  Cables. 


Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription—  for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


The  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  gie 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the' minute. 
Suitable  for  running  indepen- 
dent electric  light  plants- 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
V2  H.P.  size— the  only  vertical 
style  built,  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


lNflBiy(lfl..llMIIB. 


970  King 
Street 
Subway 


EMPRESS  LAMPS" 

Long  Life,  Absolute  Uniformity  in  Initial  Candle  Power.  Highest  Main- 
tenance of  Candle  Power,  Highest  Efficiency,  Absolute  Uniformity  in 
Initial  Voltage,  Lamps  for  Every  Use. 

"Write  for  our  New  Ctalogue 

JOHN  FOR/T\AN 


708  and  710  Craig  Street 

*'We  keep  Everything  Electrical  " 


MONTREAL 
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THE  SHAWINIGAN  WATER  POWER 
DEVELOPMENT. 

At  Shawinigan  Falls,  Quebec,  on  October  19th,  the 
Shawinigan  Water  &  Power  Company  officially  opened 
the  power  house  from  which  current  is  supplied  to  the 
new  aluminum  plant  of  the  Pittsburg  Reduction  Com- 
pany. The  power  house,  shown  in  the  accompany  il- 
lustration, is  of  brick,  built  of  rubble  masonry.  It  is 
77  feet  long,  74  feet  wide,  and  34  feet  to  the  eaves.  It 
contains  two  water  wheels  of  3,000  horse  power  capa- 
city each,  made  by  the  Dayton  Globe  Works  Company, 
of  Dayton,  Ohio.  Two  direct-current  three  hundred- 
volt  generators  of  one  thousand  kilowatt  capacity  each 
are  connected  to  each  of  these  wheels. 

The  power  house  of  the  Pittsburg  Reduction  Com- 


No  12. 


steel  flume  nine  feet  in  diameter.  The  shell  of  this 
flume  has  a  thickness  of  five-sixteenths  of  an  inch. 
Within  a  distance  of  20  feet  from  the  power  house  it 
swells  to  a  diameter  of  1 1  feet  and  changes  its  thick- 
ness to  nine-sixteenths  inch. 

The  water  wheels  are  of  the  twin-turbine  type.  The 
water  will  enter  the  turbine  radially  from  without  and 
discharge  radially  toward  the  centre  of  the  shaft  into 
the  draft  chambers,  which  will  connect  to  a  single  draft 
tube,  8  feet  in  diameter,  swelling  to  1 1  feet  in  diameter 
as  it  passes  vertically  down  from  the  bottom  of  the 
casing  to  the  tail-water,  the  mean  low  level  of  which 
will  be  about  25  feet  below  the  centre  of  the  wheel 
shaft.  The  casing  is  circular  in  form  and  is  surmounted 
by  two  large  air  chambers.    The  total  length  of  the 
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pany,  also  shown  in  the  illustration,  is  located  about 
400  feet  from  the  reduction  works,  which  stand  on  a 
hill,  about  175  feet  above  the  power  station.  Running 
from  the  power  house  to  the  aluminum  plant  there  is 
an  enclosed  pas'^age  way,  through  which  aluminum 
conductors  are  strung  to  carry  the  current  to  the  works. 

The  installation  in  the  main  power  house  of  the 
Shawinigan  Water  and  Power  Company  is  not  fully 
completed.  Two  generators,  each  of  5,000  horse 
power,  are  in  place,  and  two  of  the  water  wheels  are 
being  installed.  These  water  wheels  are  said  to  be  the 
largest  ever  built,  each  having  a  capacity  of  6,000  horse 
power  under  a  head  of  125  feet.  They  were  made  by 
the  I.  P.  Morris  Company,  of  Philadelphia.  Provision 
has  been  made  for  three  such  units  in  that  section  of 
the  power  house  now  built.  The  second  half  of  the 
station  will  be  an  exact  duplicate  ci'  the  first  halt,  am! 
thus  the  completed  station  will  contain  six  such  units, 
together  with  other  roLjuired  apparatus. 

The  water  is  conducted  from  the  forobay  through  a 


water  wheel  from  centre  to  centre  of  bearings  will  be 
thirty  feet.  The  gate  controlling  the  flow  of  water  will  be 
located  in  the  draft  chamber  and  will  consist  of  two 
butterfly  valves,  side  by  side,  closing  together  on  the 
CLMitre  between  their  two  shafts. 

About  half  a  mile  from  the  main  power  station  the 
Belgo-Canadian  Pulp  Company  has  creeled  a  pulp  mill, 
and  this  mill  is  to  be  supplied  with  water  by  tlio  Shaw- 
inigan Water  and  Power  Company  by  means  of  a  de- 
velopment separate  and  distinct  from  the  plants  above 
described.  The  development  tor  the  operaticMi  of  the 
pulp  mill  is  under  construction.  Water  will  be  taken 
out  of  the  river  about  half  a  mile  up  from  the  canal, 
and  discharged  into  the  Shawinigan  river,  which  emp- 
ties into  the  St.  Maurice  river  below  the  falls.  I'lie 
headworks  consist  of  a  concrete  forebay,  40  teel  higli, 
and  containing  the  racks  and  headgates,  and  these  are 
completed.  A  steel  penstitck  12  feet  in  diameter  is  to 
be  erected  between  the  forebay  and  the  mill,  which  is 
located  on  the  hank  ot   the  lower  river.     In   order  to 
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put  in  this  pipe  a  tunnel  was  excavated  through  the 
soft-clay  bank  about  200  feet  long.  Formerly  this  clay 
bank  was  the  only  barrier  that  kept  the  river  from  flow- 
ing down  through  the  gorge  where  the  pulp  mill  is  now 
located.  In  the  construction  of  the  head  works  a 
cofferdam  250  feet  long  on  its  face,  with  sides  150  feet 
long,  extending  back  into  the  bank,  was  constructed, 
and  this  held  the  water  back  out  of  a  space  250  by 
150,  in  which  the  forebay  walls  were  constructed.  At 
the  time  when  the  cofferdam  was  built  it  was 
necessary  to  make  tight  against  40  feet  of  water  on  the 
outside,  and  even  under  these  conditions  the  leakage 
was  exceedingly  small. 

For  the  operation  of  the  pulp  mill  of  the  Belgo- 
Canadian  Company  8,000  horse  power  will  be  used, 
hut  the  company  is  soon  to  build  a  paper  and  sulphite 
mill  that  will  use  7,000  additional  horse  power. 

Mr.  Wallace  C.  Johnson,  whose  portrait  is  shown, 
is  chief  engineer  of  the  Shawinigan  Water  &  Power 
Company.  Mr.  Johnson  is  an  eminent  authority  on 
hvdraulics,  and  is  well-known  in  connection  with  the 


i\lR.  Wallace  C.  Johnson. 


development  at  Niagar  Falls  and  other  installations  in 
the  United  States  and  Canada.  He  is  a  member  of 
the  American  Society  of  Civil  Engineers. 


DEPRECIATION. 

Business  concerns,  from  the  most  modest  shop  to  the 
largest  railway  and  steamship  companies,  have  gone 
into  the  hands  of  receivers  from  either  the  entire  absence 
of,  or  improperly  handled,  depreciation  account.  That 
the  subject  is  an  intricate  one,  says  Mr.  L.  S.  Randolph 
in  "  Cassier's  Magazine,"  can  be  readily  shown  by  ask- 
ing any  given  set  of  men  what  rate  of  depreciation 
should  be  allowed  on  a  dynamo.  One  large  steel  works 
not  long  since  built  an  enormous  steam  hammer.  Three 
\ears  latter  it  was  standing  idle,  being  liirown  out  by 
the  hydraulic  press  ;  depreciation  3  per  cent.,  the  usual 
allowance  being  3  per  cent.  Machines  which  were  ten 
years  ago  the  best  on  the  market  are  superseded  by 
those  which  will  permit  a  competitor  to  double  his  out- 
put with  half  the  labour  ;  the  result  is  that  the  new 
machines  must  be  purchased  or  the  business  abandoned. 
The  whole  list  of  the  \  arious  elements  of  cost  can  be 
gone  over  with  the  same  result. 


THE  BELLE  ISLE  CABLE. 

Mr.  D.  H.  Keeley,  Superintendent  of  Government 
Telegraphs,  returned  to  Ottawa  last  month,  having 
successfully  completed  the  laying  of  the  cable  between 
Belle  Isle  and  the  mainland  and  the  installation  of  the 
Marconi  apparatus  on  the  same  part  of  the  Canadian 
coast.  This  important  work  engaged  Mr.  Keeley's 
personal  attention  ever  since  the  latter  part  of  June. 
The  steamship  Tyrian  was  chartered  for  the  cable-lay- 
ing. The  cable  was  completed  on  September  14th,  but 
soon  afterwards  an  iceburg  floated  down  and  rested  on 
the  line,  where  it  lay  in  3-^  fathoms  of  water,  and 
severed  communication.  The  break  was,  however, 
speedily  repaired,  and  a  few  days  afterwards  the  in- 
stallation of  the  Marconi  apparatus  was  commenced. 
Two  masts  150  feet  high  were  erected,  one  being 
placed  on  the  western  end  of  Belle  Isle,  about  one 
mile  in  a  northeasterly  direction  from  the  lighthouse, 
and  the  other  on  the  mainland  at  Chateau  Bay.  The 
apparatus  was  successfully  installed,  and  some  time 
was  devoted  to  making  careful  tests  of  the  system  and 
instructing  the  operators  who  will  conduct  the  cable 
and  wireless  telegraphic  system.  Of  these  two  are 
stationed  on  the  inland  and  one  at  Chateau  Bay.  Be- 
fore the  superintendent  left  the  operators,  who  are 
practical  men,  were  able  to  receive  and  exchange 
signals.  On  the  morning  of  the  28th  of  October  the 
operator  at  Belle  Isle  exchanged  signals  with  the  Lake 
Champlain  when  the  vessel  was  within  a  distance  of  40 
miles.  A  message  was  recei\ed  from  the  ship  and 
forwarded  to  Montreal,  but  the  land  line  was  unfor- 
tun.itely  interrupted  at  the  time  and  the  message  may 
not  have  reached  its  destination  as  promptly  as  it 
would  have  done  had  no  break  occurred.  Neverthe- 
less, it  is  a  practical  illustration  of  the  benefits  :o  the 
mercantile  marine  which  may  be  expected  from  the 
system.  The  overland  telegraph  line  extends  fron> 
Quebec  to  Chateau  Bay,  a  distance  of  about  1,840 
miles. 

The  last  link  of  340  miles,  between  Point  ILskimoand 
Chateau  Bay,  was  completed  this  fall.  Its  construc- 
tion was  rapidly  pushed  in  order  to  have  it  in  operation 
concurrently  with  the  cable  between  Belle  Isle  and  the 
mainland.  Or.  this  account  the  last  section  may  need 
to  be  strengthened  and  rendered  more  substantial.  The 
Government  deserves  to  be  congratulated  on  the  splen- 
did work  which  was  so  promptly  carried  out  both  in 
the  Yukon  and  on  the  Labrador  coast.  By  means  of 
the  cable  and  the  telegraph  the  thousands  of  miles 
which  intervene  between  Belle  Isle  and  Dawson  City 
have  been  annihilated,  and  the  extreme  east  can  com- 
municate with  the  remote  north  with  almost  the  rapidity 
of  lightning.  To  carry  the  illustration  further,  one 
might  almost  say  that  the  existing  telegraph  facilities 
enable  Liverpool  to  communicate  with  Dawson  City  in 
but  a  few  hours  at  most. 


The  Gi->!die  &  McCuUocli  Company,  Limiiod,  0.-»ll.  Onl., 
ii'|H>it  trade  g-ood  in  all  their  hues.  Besides  numerous  small 
>hipmenLs  from  their  safe  department  last  month  they  shipped  a 
I'.ir  load  of  vault  stiift'to  Golden,  B.  C,  and  a  car  load  of  \ault 
iloors  to  one  firm  in  Toronto.  They  have  also  orders  for  a  car 
load  of  safes  for  Sydney,  C  B.  Other  shipments  include  a  car 
load  of  machinery  for  the  Canada  Woollen  Mills  Co.,  Waterioo, 
Ont.  ;  one  car  load  of  tanks  to  Port  .■Vrtluir  ;  one  cnginr  to 
Toronto  ;  one  car  machinery  to  Cargill,  and  much  other  small 

siuir. 
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THE  LATE  J.  W-  McRAE. 

The  sudden  and  untimely  death  of  Mr.  J.  W. 
McRae,  which  occurred  on  November  29th,  was  a 
great  shock  to, the  citizens  of  Ottawa.  Deceased  was 
cleaning  a  revolver  in  his  office  in  the  Bell  Telephone 
Building  when  one  of  the  chambers  discharged,  the 
bullet  passing-  through  his  head  and  causing  almost 
instant  death.  « 

Mr.  McRae  was  held  in  high   esteem   in   the  com- 


The  Late  J.  W.  McRae. 


many  lines  of  work.  He  never  considered  himself  as 
much  as  he  did  the  welfare  of  Ottawa  and  the  people 
at  large.  His  mental  activity  and  physical  organi- 
Htion  never  tired  when  he  could  accomplish  a  good 
work,  and  his  loss  to  the  capital  as  well  as  to  the 
Dominion  is  one  of  an  irreparable  character." 

Mr.  McRae  married  Miss  Bell,  a  daughter  of  the 
late  Robert  Bell,  first  president  of  the  Ottawa  iK: 
Prescott  Railway. 


THE  QUEBEC  RAIWAY,  LIGHT  &  POWER 
COMPANY. 

The  annual  meeting  of  the  shareholders  of  the  Que- 
bec Railway,  Light  &  Power  Company  was  held  in 
Quebec  last  month.  The  president  stated  that  3,715,- 
675  passengers  were  carried  during  the  year  ended 
June  30th,  1901,  an  increase  of  261,911  over  the 
previous  year.  The  Montmorency  and  St.  Anne  de 
Beaupre  division  carried  637,803  passengers,  making 
a  total  for  the  whole  system  of  4,253,698  passengers, 
carried  without  an  accident  during  the  year.  The 
report  submitted  gave  general  satisfaction  to  the  share- 
holders. 

The  election  of  officers  resulted  as  follows  :  Presi- 
dent, A.  Thomson;  vice-president,  Frank  Ross  ;  sec- 
retary-treasurer, Ernest  F.  Wurtele  ;  manager  and 
chief  engineer,  E.  A.  Flvaus,  C.t-.  ;  Directors,  W. 
Herron,  Montreal  ;  William  Price,  E.  E.  ^Vebb,  Hon. 
■  S.  N.  Parent,  W.  Shaw,  George  Thomson,  E.  N. 
Met  hot. 


munity,  and  the  warmest  tributes  to  his  worth  and 
ability  have  been  expressed.  At  the  time  of  his  death 
he  was  president  of  the  Consumers'  Electric  Company 
and  the  Ottawa  Transportation  Company  and  a 
director  of  the  Ottawa  Land  Company  and  the 
Worthwen  Gold  Dredging  Company.  He  had  lived  a 
most  active  and  useful  life,  and  from  his  early  days 
had  been  foremost  in  the  advancement  of  industrial 
enterprises.  In  business  circles  he  was  perhaps  more 
widely  known  than  any  other  man  in  Ottawa. 

The  late  John  William  McRae  was  born  in  Renfrew, 
Ont.,  in  1848,   removing  to  Ottawa  about   35  years 
ago.     Entering  into  the  forwarding  business,  he  soon 
became  vice-president  of  the  Ottawa  &   Rideau  l""or- 
warding  Company,  which  has  since  been  incorporated 
in  the  Ottawa  Forwarding  Company.     He  was  also  a 
leading  promoter  of  the  Ottawa  Transportation  Com- 
pany   and    the    Prescott    Elevator   Company.  With 
electrical    progress    in    Ottawa  he  was  very  closely 
identified.     He    was    associated   with  the  promotion 
and    carrying  to   a  successful    issue  of  the  Ottawa 
Electric    Company  and    the  Ottawa  Street  Railway 
Company,  being  for  a  time  president  of  these  com- 
panies.   Only  recently  he  successfully  brought  togetiior 
a    number    of     Ottawa's     loading     capitalists  and 
organized    the     Consumers'      Electric    Company,  a 
project  whicli  will  likely  be  carried  to  completion  at  an 
e^^■|y  date.     In  the  gre;-t  fire  ol   icjoo   Mr.   McRae  lost 
heavily  in  the  destruction  of  the  works  ol  the  l)t)minii>ii 
Carbide  Company  and   tlu'   Ottawa    Paper  Company, 
which  had  been  eslablisiied  but  a  year  previous. 

In  his  death  Ottawa  loses  one  of  its  most  energetic 
and  generous  citizens.  Sir  James  Grant,  one  of  his 
many  personal  friends,  sa\s  ot  him  :  "  Ills  life's  work 
in  the   capital    is   coincident    willi    its   iIl  v  elopnieiit  in 


ELECTRICAL  ILLUMINATIONS  AT  VICTORIA. 

We  print  herewith  an  illustration  of  the  Pro\  incial 
Government  Buildings  at  Victoria,  B.  C,  as  they 
appeared  when  illuminattd  with  2,000  incandescent 
lamps  during  the  visit  of  the  Duke  of  Cornwall  to  that 
city.  The  lamps  used  on  the  end  of  the  building'  were 
of  6  c.  p.,  and  those  on  the  centre  section  10  c.  p. 
The  main  and  small  domes  being  of  copper,  iio  v. 
multiple  wiring  was  used,  while  that  on  the  stonework 
was  connected  10  in  multiple  series  across  the  1,000  \  . 
primary    wire.     The    work    was     executed     by  the 


lU.lA  I  KIC \l,    I  I.I  I  M  IN  A  1  IONS    \1    \  uU<lvl\. 

lliiiton  IClectric  Company,  w  ho  u  ireil  uji  o\  or  7,000 
lights  in  \'ictoria  tluring  the  Duke's  \isit,  while  their 
\  aiicoux  er  hranch  iiistalleti  over  5,000  in  that  city. 


The  iMitfiiioeiihj;  stall'  of  llio  Ddiiiinioii  Co;il  Company  ari- 
makinjf  a  siii  vi-y  of  tlie  okl  Sydiiev  ami  Loiiisburij  railroad  from 
Sytliu-y,  .\.  S.,  to  the  Keservo  Minos,  llu-  intention  beinif  to 
l  oiisti  ui  l  an  cloetrie  railway  next  }  ear  and  to  extend  t  he  line 
to  C'.laee  May. 
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Electric  Railway  development,  which 
Electric  Railway  ^-       ■  1  r 

Development.  ^°  ^^^^'^'^        Canada  five  or  six 

years  ago,  and  which  of  late  has  al- 
most entirely  ceased,  shows  signs  of  an  early  revival. 
Numerous  applications  have  already  been  made  to  the 
Ontario  Government  for  charters  for  the  construction 
of  new  lines  and  the  extension  of  existing  systems. 
The  possibilities  in  this  direction  are  by  no  means  ex- 
hausted, but  on  the  contrary  not  a  few  openings  may 
be  found  for  profitable  investment. 


The  Ontario  Power  Company,  of 
Electric  Power     t.'-  it  11  j      ^     j  i. 

Transmission.      Niagara  Falls,   is   understood  to  be 

investigating  the  possibilities  for  the 

sale  of  current  in  the  territory  between  the  Falls  and 

Toronto.    The  Cataract  Power  Company  have,  it  is 

said,  reached  the  limit  of  the  capacity  of  their  present 

water  power  development  and  are  considering  whether 

to  construct  a  canal  and  other  works  which  would 

make  available  additional  water  power,  or  to  arrange 

with    the    Ontario    Power    Company    to  supply  the 

required  power  from  Niagara  Falls  to  the  company's 

station  at    Decew    Falls.     The  works    necessary  to 

develop  the  increased  power  required  would  cost  the 

company  in  the  neighborhood  of  SSo.ooo.     It  will 

probably  be  found  more  profitable  to  take   the  power 

from  the  Niagara  Company.     Indeed  it  is  reported 

that  figures  have  been  considered  which  are  sufficiently 

satisfactory  to  both  parties  to  make  it  probable  that 

an  arrangement  can  be  reached.     The  Ontario  Power 

Company  would  supply  the  current  at  Decew  Falls  at 

the  same  voltage  as  is  used  by  the  Cataract  Company 

so  that  it  could  be  transmitted  over  the  company's 

lines  to  Hamilton  without  change. 


Some  new  and  valuable  data  relaiing 
Experiments  with  the  .     . ,  ■       •  .  •      j  •  1 

Gas  Engine  "*        S^*^"^  engme  is  contained  in  the 

second  report,  presented  recently,  of 
a  special  committee  of  the  Institution  of  Mechanical 
Engineers  of  Great  Britain.  The  committee's  first  re- 
port, presented  in  1898,  referred  particularly  togas  en- 
gine construction,  and  apparatus.  The  present  one 
gives  the  results  of  tests  by  Prof.  F.  \V.  Burstall.  with 
a  small  engine  constructed  for  the  purpose.  The  en- 
gine was  of  about  five  h.p.  indicated,  6  inch  bore  and 
12  inch  stroke,  and  operated  at  200  r.p.m.  The  ex- 
treme care  with  which  the  tests  were  conducted  is  re- 
garded as  oflF-setting  any  disadvantages  arising  from 
the  use  of  so  small  a  machine.  By  using  four  storage 
cells  having  a  capacity  of  50  ampere  hours,  a  short 
thick  spark  was  obtained  which  never  failed  to  give  the 
charge  during  a  constant  use  of  more  than  two  vears. 
An  impro\  ed  indicator  connection  was  also  devised  by 
which  all  error  in  the  transfer  of  the  piston  motion  to 
the  indicator  was  eliminated.  This  was  accomplished 
by  the  use  of  an  oscillating  quadrant  with  steel  tape 
connection  and  with  steel  wires  running  to  the  indicator. 
The  experiments  show  that  the  temperature  of  the 
mixed  air  and  gas  does  not  closely  correspond  to  the 
jacket  temperature,  as  has  generally  been  assumed  to 
be  the  case.  Methods  are  described  of  computing  the 
temperature  for  any  given  mixture  of  air  and  gas.  By 
drawing  adiabatic  curves  and  comparing  the  temper- 
atures and  pressures.  Prof.  Burstall  shows,  as  proven 
by  the  experiments,  that  the  expansion  curve  should  be 
nearly  an  adiabatic  in  order  to  secure  maximum  econ- 
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omy,  that  all  the  heat  should  be  added  at  maximum 
temperature  and  that  any  after  burning  is  detrimental. 
The  thermal  efficiency  of  the  engine,  using  illuminating 
gas  with  a  calorific  value  of  about  five  calorics  per  litre, 
varied  from  17  per  cent,  at  the  lower  compression  to  23 
per  cent,  for  the  higher  compression,  the  efficiency  be- 
ing based  upou  the  indicated  h.p.,  the  mechanical  effi- 
ciency of  the  engine  being  about  75  per  cent. 


In    the     North  -  West  Territories 
^°  BoSs°  °*      ^^^'^^     ^  •^'^  compelling  the  inspec- 
tion of  steam  boilers  and  the  licensing 
of  engineers.     The  last  report   ot  this  branch  of  the 
Department   of   Public     Works     gives    some  facts 
regarding  ihe  working  of  the  Act  which  are  a  strong 
testimonial    to    the    practicability    as    well     as  the 
necessity  of  having  steam  boilers  regularly  inspected 
and  operated  by  qualified  engineers.     It  appears  that 
steam-users    have     offered     little     objection    to  the 
enforcement  of  the  Act,   only  four   proseculions  for 
infringement  having   been   enforced  during  the  year, 
while  the  majority  of  owners  of  steam  plants  showed 
every  disposition  to  comply  with  the  provisions  of  the 
law.     If  such  a  law  is  found  to  be  workable   in  the 
North-West  Territories,  where  there  is  necesarily  a 
large  number  of  small  steam  plants,  it  surely  should 
be    found    more    advantageous    in    the    province  of 
Ontario.    The  Factory  Act  of  Ontario,  as  amended  to 
cover  boiler  inspection,  does  not  meet  the  requirements 
and  has  many  weak  points,  there  being  little  provision 
made  for  the  carrying  out  of  the  law.    One  of  its 
weakest  points  is  that  there  is  nothing  to  prevent  an 
owner  of  a  steam  plant  from  being  his  own  inspector, 
provided  he  has  been  engaged  for  five  years  as  an 
engineer.    Compulsory  inspection  of  boilers  and  the 
licensing  of  engineers  would  be  an  advantage  to  both 
owner  and  engineer.     There  have  been  many  instances 
where    a   boiler    has    been   defective    and    unfit  for 
operation,  and  both  owner  and  tenant  have  refused  to 
take  any  action  towards  replacing  it  by  a  new  one. 
The  engineer  finds  himself  in  an  awkward  position, 
and  endeavors  to  continue  to  operate  the  boiler,  even 
though  he  knows  it  is  dangerous  to  do  so.  With 
governntent  inspection,  the  boiler  would  be  condemned 
and  the  owner  compelled  to  replace  it  by  one  which 
would  give  the  proper  measure   of  safety  to  those 
engaged  in   the    building.     The    amendment    to  the 
Factory    Act   of   Ontario    was   a    step  in  the  right 
direction,  and  probably  at    the  next  session  of  the 
Legislature  a  more  comprehensive  and  workable  law 
will  be  enacted. 


on  raw  material  and  manufactured  product,  or  both.  The 
power  generating  value  of  blast  furnace  gases  is  largely 
due  to  the  electrical  discoveries  of  Faraday,  Wilde, 
Gramme  and  Werner  Siemens,  and  to  Oito  and  Lenoir 
the  inventors  of  the  cycle  gas  engine.     A  paper  on  this 
subject  presented  before  the  Iron  and  Steel  Institute  by 
Mr.   B.   H.  Thwaite,  A.M.I.C.E.,   states  that  to-day 
thousands  of  horse-power  are  being  developed  on  the 
Continent  by  the  direct  combustion  of  blast  furnace 
gases,  and  with  a  thermal  expenditure  that  a  few  years 
ago  would    have    been    thought    unattainable.  The 
success  has,  however,  not  been  cheaply  purchased  ;  the 
production   of  an  engine  to  satisfy  fully  the  exigent 
demands  of  electric  machinery  driving  has  been  secured 
only  after  the  usual  category  of  discouraging  failures 
and  costly  errors  ;  but  the  history  of  all  drastic  indus- 
trial innovations  is,  unfortunately,  alike  in  this  respect. 
There  is,  however,  the  comforting  assurance  that  the 
success  built  on  remedied  errors  (and  when  the  lessons 
from  failures  have  been  fully  respected,  is  the  most  per- 
manent.    The  author  states  that  with  the  expenditure 
of  some  3  to  3 '  2  cubic  metres  of  blast-furnace  gas  of 
a  representative  calorific  value  of,  say,   106  to  122  6 
cubic  feet,  i  i.h.p.  is  developed,  and  a  thermo-dynamic 
efficiency  of  25  per  cent,  may  be  relied  upon  in  every- 
day work,  although  as  high  a  result  as  30  per  cent,  has 
been  recorded.     One  advantage  of  the  new  system, 
and  one  that  has  not  hitherto  been  emphasized,  is  the 
fact  that  at  any  time  desired  an  exact  thermal  expendi- 
ture in  volume  of  gas  at  atmospheric  temperature,  to 
produce  a  given  electrical  energy  output,  can  be  ascer- 
tained with   a  refinement  of  accuracy  to  satisfy  the 
most  exigent  of  observers.     Other  advantages  of  the 
system  are  said  to  be  a  saving  of  50  per  cent,  in  the 
annual  charge  for  depreciation   as  compared  with  a 
steam  plant ;  saving  in  cost  of  insurance  due  to  increased 
risk  ;  and  the  possibility  of  using  any  kind  of  water. 
The  ideal  power  gas  for  uniform  and  steady  running  is 
said  to  be  one  containing  as  combustible  volumetric 
percentage  units,  some  30  per  cent,  of  carbonic  oxides 
and  3  per  cent,  of  hydrogen.     This  condition  is  closely 
paralled  by  the  gas  ores  effluent  from  the  blast  furnace. 
As  already  stated  continental  engine  builders  have  been 
quick  to  appreciate  the  value  of  blast  furnace  gas  and 
have  succeeded  in  building  engines  of  1200  i.h.p.  that 
are  in  successful  operation  in  driving  electric  inachinery, 
both  continuous  and  polyphase,  and  the  necessary  cyli- 
cal  uniformity  can  be  guaranteed. 


The  rapid  development  of  iron  manu- 

Power  from  Blast   f,,^,,,^!,,,,  at  various  points  in  Canada 
Furnace  Gases.  "  ' 

lends  importance  to  the  success  which 

has  attended  methods  of  utilizing  profitably  blast  fur- 
nace gases  in  conjunction  with  the  gas  engine  and  the 
dynamo,  for  the  production  of  power.  True,  the 
abundance  of  water-powers  in  this  country,  renders  this 
method  less  valuable  than  in  countries  where  water- 
power  is  not  available,  yet  it  might  with  advantage  be 
employed  where  blast  furnaces  exist  and  where  watcr- 
powers  are  scarce,  as  for  example  in  Cape  Breton. 
While  water-power  is  acknowledged  to  be  per  se  less 
costly,  its  advantage  is  frequently  more  than  offset  by 
its  inaccessibility  involving  heavy  transportation  charges 


In  view  of  what  has  been  accomplish- 
Points  in  Power  ,  •     , ,        ,  ■        ■  r     1     .  • 

Transmission.  ^l»eci,on  of  electric  power 

transmission,  it  is  impossible  to  fore- 
cast the  limit  ol development  along  this  line,  but  there 
are  one  or  two  points  which  ha\'e  an  important  bear- 
ing upon  the  extent  ot  further  advancement.  One  of 
these  is  the  relation  of  the  cost  of  conducting  material 
to  the  price  of  fuel.  So  far  it  has  been  found  profitable 
to  employ  electric  power  generated  by  a  water  power 
at  a  considerable  distance  from  the  point  of  utilization 
only  when  it  is  possible  to  obtain  cheap  coal.  For  this 
reason  long  distance  transmission  projects  have  been 
more  numerous  and  successful  in  the  far  west  than  in 
the  eastern  sections  of  the  Ihiited  States  and  Canada. 
The  price  of  copper,  the  chief  material  employed  for 
transmission  purposes,  has  within  the  past  two  months 
declined  quite  sharply.    It  is  said  that  there  is  a,  heavy 
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over-production  of  this  material,  and  that  it  is  probable 
that  a  lower  basis  of  value  will  be  established  for  the 
future.  Should  this  prove  to  be  correct,  an  impetus 
would  be  g-iven  to  the  development  of  electrical  power 
transmission  schemes  throug^hout  the  United  States 
and  Canada.  Aluminum  wire  has  also  been  found 
fairly  satisfactory  for  transmission  purposes.  One  of 
the  longest  transmission  systems  in  California  has  two 
pole  lines,  one  being;  strung' with  copper  and  the  other 
with  aluminum.  It  is  quite  probable  lhat  aluminum 
will  also  be  cheaper  in  the  near  future,  as  the  produc- 
tion of  this  metal  is  likely  to  increase  -after  the  ex- 
piration of  patents  controlling  the  methods  now  in 
use.  Altogether,  there  is  a  good  prospect  of  a  reduc- 
tion in  the  cost  of  conducting  material  in  the  near 
future. 

Another  point  aft'ecting  the  limit  of  long  distance 
transmission  is  the  break-down  strength  of  the  insulat- 
ing material.  It  is  claimed  that  about  60,000  volts  is 
the  limit  imposed  by  the  resisting  properties  of  the  air, 
as  above  this  voltage  the  air  seems  to  conduct  reason- 
ably well  and  leakage  occurs  across  the  line.  It  will 
very  shortly  be  known  whether  this  is  likely  to  be  a 
great  drawback,  as  two  companies  in  California  now 
have  pole  lines  which  were  built  for  a  line  pressure  of 
60,000  volts.  The  line  of  the  Bay  Counties  Power 
Company  is  a  most  interesting  example  of  electric 
transmission.  Through  its  connections  with  the 
system  of  the  Standard  Electric  Company,  power  is 
distributed  in  commercial  service  at  a  distance  of  202 
miles  from  the  power  house,  and  an  arrangement  is 
now  being  made  to  supply  current  temporarily  a  dis- 
tance of  222  miles  away.  The  voltage  used  is  40,000, 
and  an  experience  of  four  months  has  demonstrated 
that  extremely  long  distance  high  tension  transmission 
service  is  not  accompanied  by  great  hazard  because  of 
the  distance  or  the  exceptionally  high  potential.  A 
test  of  still  greater  interest  was  made  by  the  Standard 
Electric  Company,  which  operated  one  of  its  lines  ex- 
perimentally in  adverse  weather  for  over  two  hours  at 
the  extreme  potential  of  80,000  volts,  and  we  under- 
stand without  experiencing  any  trouble  whatever. 

The  Bay  Counties  Power  Company  employ  a  novel 
method  of  driving  the  exciters  in  their  power  house. 
Exciters  driven  from  the  main  generator  are  open  to 
the  objection  that  any  drop  in  speed  of  the  main  gener- 
ator causes  the  exciters  to  drop  in  voltage,  and  this  in 
turn  lowers  the  voltage  delivered  bj'  the  generator  ex- 
actly at  the  time  when,  if  anything,  increased  voltage 
is  needed,  consequently,  the  company  adopted  the 
following  method  :  A  50  h.p.  exciter  is  driven  by  a  50 
h.p.  impulse  wheel.  Coupled  directly  to  the  other  end 
of  the  water-wheel  shaft  is  a  50  h.p.  induction  motor. 
This  motor  is  connected  directly  to  the  2,400  volt  bus- 
bars of  the  station.  The  water-wheel  of  the  exciter  is. 
run  with  its  valve  open  as  for  full  load  at  all  times. 
When  less  than  full  load  is  on  the  exciter,  the  induction 
motor  acts  as  a  generator  delivering  energy  to  the 
main  bus-bars.  If  the  water-wheel  for  any  reason  is 
interrupted  on  the  exciter  water-wheel,  the  induction 
motor  drives  the  exciter  as  if  nothing  had  happened. 
This  method  of  driving  exciters  has  been  found  very 
satisfactory,  and  will  no  doubt  be  followed  in  other 
water  power  plants. 

The  success  of  power  transmission  plants  in  California 


and  Washington  Territory  is  likely  to  bring  about  the 
employment  of  electric  energy  to  transport  trains  over 
the  mountains.  It  is  understood  that  the  management 
of  the  Great  Northern  Railroad  has  approved  of  the 
substitution  of  electric  power  for  the  Cascade  division, 
which  is  sixty-six  miles  in  length  and  includes  a 
number  of  difficult  grades.  On  this  section  one  billion 
tons  of  coal  are  used  annually,  and  it  is  believed  that 
by  the  adoption  of  electric  power  a  large  saving  will  be 
effected.  The  Canadian  Pacific  Railroad  Company  are 
also  looking  into  the  question  of  employing  electric 
power  to  carry  their  trains  over  mountainous  sections 
in  British  Columbia. 


i  QUESTIONS  AND  ANSWERS  J 
{  * 

The  Renfrew  Electric  Light  Company  writes  :  Can 
you  give  us  in  your  next  issue  the  name  of  the  new- 
storage  battery  for  McGill  University  referred  to  on 
page  207  of  your  November  issue  ? 

An's. — The  storage  battery  just  installed  in  the 
engineering  building  of  McGill  University  was  supplied 
by  the  Electric  Storage  Battery  Company,  of  Phila- 
delphia. We  are  informed  that  it  is  a  375  k.  w.  hour 
battery,  with  end  cell  switch  motor  controlled. 


"J.  H.  R.."  Oxford,  N.  S.  :  Would  you  kindly  give 
me  the  dimensions  of  a  storage  battery  capable  of 
running  five  50  volt  16  candle  power  lamps? 

Ans. — \  battery  to  operate  5-16  c.p.  50-volt  lamps 
for  3  hours  would  have  the  following  approximate 
dimensions  per  cell,  viz.:  Height  10  ,  width  4  ,  length 
5/2  ;  for  a  5-hour  discharge  \on  would  use  the  same 
sized  plate,  but  increase  the  number  of  plates  per  cell; 
this  would  change  only  the  width  of  the  latter,  in- 
creasing it  io  say  5^2  inches.  For  the  v^^"'"''  di.s- 
charge  the  weight  would  be  about  12  lbs.  per  cell 
complete;  for  the  5  hour,  ib  lbs.  To  obtain  50  volts  at 
the  battery  terminals  when  the  cells  are  discharged 
down  to  the  lowest  safe  point  of  about  i  volts  each, 
would  require  29  cells,  and  as  these  when  fully-charged 
would  give  58  to  60  volts,  you  will  need  either  a 
regulating  rheostat  to  cut  down  the  voltage  to  normal, 
or  a  switch  to  vary  the  number  of  cells  in  use.  N'ou 
will  note  that  this  number  of  elements  does  not  allow 
anything  for  drop  in  the  wiring  when  the  battery  is 
discharged  to  the  lowest  safe  point,  and  if  this  drop  is 
of  any  appreciable  amount  the  number  of  cells  will 
have  to  be  increased  to  compensate  for  it.  The  size  of 
the  complete  battery  when  installed  will  vary  with  the 
relative  arrangement  of  the  cells,  as  it  is  evident  they 
can  bo  placed  in  almost  any  number  of  tiers  or  rows  to 
suit  the  room  a\  ailable. 

"  M.  W.  R."  :  (a).  1  am  running  a  Wheelock  engine 
14  X  28,  carrying  80  poimds  of  steam,  and  making  73 
revolutions  per  minute.  .\m  having  some  trouble  with 
tl.e  back  end  cut-off,  as  it  will  not  trip  unless  I  h.ivc  So 
pounds  of  steam.  I  lagged  the  governor  pulley  with 
inch  leather,  and  I  find  it  gained  three  revolutions 
more  per  minute,  but  still  will  not  trip  at  75  pounds. 
C  an  \ou  give  nie  a  roniody,  t^r  ha\o  I  got  loo  much 
load  on  ?  As  soon  as  I  reduce  the  load  the  \  ah  e  will 
cut  oft  all  right,     (b).     Will  you  give  me  the  cv^rrect 
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horse  power  of  our  boiler.  Dimensions,  length,  14 
feet  ;  No.  of  tubes,  74,  3  inches  in  diameter  ;  thickness 
ot  boiler  plate,  ;4  ;  flue  shell,  ;  diameter  of  shell,  60 
inches  ;  pressure  of  gauge,  80  pounds. 

A.NS. — (a).  When  the  valves  of  an  engine  do  not 
trip  or  cut  off  by  the  governor,  but  take  steam  through- 
out the  full  amount  of  the  stroke  allowed  by  the  \  alve 
mechanism,  it  indicates  that  the  engine  is  not  up  to  the 
speed  at  which  the  governor  takes  hold  of  the  engine, 
or  in  other  words,  that  the  load  is  too  heavy  for  the 
engine  to  drive  it  up  to  that  speed  at  which  the  gover- 
nor will  take  hold.  Increasing  your  steam  pressure, 
leaving  the  load  the  same,  or  decreasing  the  load,  leav- 
ing the  steam  at  the  same  point,  will  both  operate  to 
make  an  increase  of  speed,  which,  if  it  goes  high 
enough,  will  make  the  governor  trip  the  valves.  It  one 
valve  trips  at  a  given  speed,  but  not  the  other,  we 
would  judge  th.it  the  setting  of  the  valves  or  the  cams 
which  trip  them  is  not  quite  right.  They  can  be  reset 
properly  only  by  means  of  an  indicator,  or,  if  you  do 
not  mind  a  decrease  in  speed  you  can  lag  the  shaft 
pulley  driving  the  governor  (not  the  pulley  on  the 
governor  shaft),  which  will  make  both  valves  trip, 
though  it  would  be  advisable  in  any  case  to  indicate 
the  engine,  (b).  A  boiler  of  these  dimensions  when 
in  good  condition,  properly  stayed  and  set,  would  be  safe 
for  a  working  pressure  of  at  least  100  pounds,  at  which 
point  it  would  be  capable  of  furnishing  steaai  for  about 
a  75  h.  p.  engine.  The  reduction  in  pressure  would 
not  very  materiall}-  affect  the  horse  power  of  the  boiler, 
though  it  would  reduce  the  efficiency. 

"Control"  :  (1)  Have  you  any  knowledge  of  the  Lacy 
Auto-Controller,  made  by  the  California  Electrical 
Works  of  San  P'rancisco,  or  of  the  Kxcess  Indicator 
made  by  the  Stanley  Instrument  Company  for  the 
Excess  Indicator  Co.,  of  Boston?  One  of  the  pur- 
poses of  these  devices  is  to  effect  an  automatic  control 
of  a  fixed  maximum  number  or  capacity  of  lamps  for  a 
flat  rate  consumer  regardless  of  the  total  number  or 
size  of  lamps  in  the  installation.  In  working  they  in- 
dicate an  excess  over  the  amount  of  current  contracted 
for,  by  causing  all  the  lights  in  use  to  flicker  until  the 
excess  is  removed,  when  the  service  once  more  becomes 
uninterrupted.  (2).  What  is  your  idea  of  the  advan- 
tages or  otherwise  of  contracts  based  upon  maximum 
demands,  controlled  as  above,  for  plants  where  maxi- 
mum demand  g-overns  the  cost  of  supply  rather  than 
K.  W.  hours  service  ? 

Ans. — We  regret  that  we  cannot  give  you  any  more 
detail  information  about  the  above  instruments  than 
that  contained  in  vour  query.  The  principle  of 
limiting  the  maximum  demand  to  a  fixed  amount 
considerably  less  than  the  total  wattage  carried 
by  the  service,  or,  if  the  maximum  is  likely  to  fre- 
quently rise  much  above  the  average,  basing  the  rate 
in  the  proportion  of  maximum  to  average,  would  appear 
to  be  well  founded,  though  up  to  the  present  the  ques- 
tion has  not  been  taken  up  in  Canada,  except  by  a  very- 
few  of  the  larger  stations.  The  two  rate  meter  is 
another  instrument  the  gradually  rising  demand  for 
which  indicates  the  increasing  recognition  of  the  fact 
that  power  supplied  during  the  hours  of  maximum  load 
costs  more  and  should,  therefore,  be  sold  for  more  than 
a  corresponding  amount  furnished  diu'ing  the  hours  of 
minimum  demand.  The  advantages  of  instruments 
such  as  you  menlit)n  over  recording  meters,  provided 
they  were  accurate  and  reliable,  would  seem  to  be  sub- 
stantial, in  that  they  would  uol  need  reading,  saving 
much  expense  in  attendance  and  the  liability  of  errors 
and  disputes,  and  the  bills  lor  current  being  fixed  by  a 
flat  rate,  the  clerical  labor  involved  would  be  much 
lessened.  Perhaps  Mr.  Robertson's  paper  read  before 
the  last  meeting  of  the  Canailiaii  Electrical  Association, 
;uhI    piiiilislu'il    in    pampliiel    lorn\    h\    the  Assiiciation 


and  also  in  the  Electrical  News,  would  be  of  some 
assistance  to  you  in  the  matter. 


"  Ned"  writes  :  1  have  an  isolated  electric  lighting 
plant  run  from  a  water-wheel  by  a  rope  which  is  1O5 
feet  long'.  The  rope  pulleys  are  jingle  grooved  and 
makes  a  riget  angle  turn  over  two  idlers.  The  pulley 
on  the  water-wheel  shaft  is  58  inches  and  runs  180  R. 
P.M.  The  pulle\'  in  the  power  house  is  30  inches, 
wiiich  would  make  the  shafting  run  345  R.P.  M.  The 
power  house  shafting  is,  of  course,  run  by  the  rope,  and 
on  this  shaft  is  the  pulley  to  which  the  d}namo  is 
belted.     The  questions  1  would  like  to  ask  are  : 

(a)  How  do  \ou  calculate  the  h.p.  on  any  rope 
transmission,  all  other  things  known  ?  (b)  How 
many  h.p.  can  1  get  off  this  particular  shafting 
running  345  r.p.m.  providing  1  have  atightener  and 
keep  the  rope  good  and  tight  ?  (c)  How  long  should 
this  rope  last  if  it  runs  on  an  average  8  hours  per  day  ? 

(d)  Should  the  rope  get  any  dressing  of  any  kind,  if 
so  what  is  g^ood  and  how  often  should  it  be  put  on  ? 

(e)  Should  a  rope  rinming  outside  be  treated  differently 
from  one  running  inside?  (f)  The  rope  is  inch  and  a 
quarter  good  manilla  ?  (g)  What  is  a  good  book  to 
read  up  on  water  power  development?  (h)  1  want  to 
put  another  machine  in  the  power  house.  If  I  can't 
get  enough  power  from  the  single  groove  pullev,  how 
would  it  be  to  put  a  double  groove  one  on  and  use  the 
single  for  a  tightener  close  to  it,  and  have  in  reality 
still  a  single  rope  only  that  the  rope  makes  a  complete 
wrap  or  turn  on  the  power  house  shafting? 

Ans. — Assuming  that  the  strain  on  the  driving  side  of 
a  rope  r  inch  in  diameter  is  200  pounds,  and  an  equi- 
\alent  value  for  other  sizes,  and  that  the  speed  runs 
from  1,000  to  8,000  feet  per  minute  the  ii.p.  is  given 
from  the  following  formulae  : 

2  S  (T-E)  , 

Horse-p<.nver  =  where 

()900 

S  =  Speed  in  feet  per  minute 

T  =  Tension  on  driving  side  of  rope 

E  =  Certifugal  force  in  pounds. 

The  power  of  your  rope,  if  operated  Luidcr  approxi- 
mately the  above  conditions,  would  be  about  15  h.p.; 
you  can  of  course  increase  this  considerabl}-  by  running 
the  rope  at  a  greater  tension,  but  this  will  shorten  the 
life.  A  rope  under  av  erage  conditions  will  last  say  3 
to  8  years,  the  life  varying  very  much  with  the  condi- 
tions of  operation.  Dealers  in  rope  for  power  trans- 
mission purposes  e;ich  carry  in  stock  dressings  which 
tney  recommend  for  their  own  brand  of  rope,  accom- 
panied in  each  case  by  full  directions  for  use;  pliunbago 
tallow  and  molasses  are  the  principle  ingredients.  It  is 
desirable  to  house  the  rope  as  much  as  possible,  to  pro- 
tect it  from  the  weather,  steel  ropes  beings  usually  in- 
stalled where  exposure  is  unavoidable.  The  catalogues 
of  the  various  water-wheel  manufactiu'crs  contain  a 
great  deal  of  useful  information  and  rules  covering  the 
more  common  methods  of  developing  and  using  water 
powers.  Eor  the  theory  and  the  nK)re  complex  in- 
vestigations consult  Bovey's  "Hydraulics,"  I'nwin's 
"  On  the  Development  and  Transmission  of  Power," 
and  Kent's  "  Mechanical  Engineer's  Pocket  Book." 
It  is  not  practicable  to  wrap  the  rope  a  complete  turn 
round  either  pulley  in  the  way  )ou  propose,  as  you 
would  then  need  a  svrevv  groove  to  take  the  rope, 
which  would  mean  one  of  endless  length,  obviouslv  an 
an  impossibilitv.  But  you  can  take  the  rope  back  and 
over  the  driv  ing  pullev ,  and  then  to  (lie  one  on  the 
coimtershaft ,  reapeating  it  as  often  as  you  like  till  the 
necessary  power  is  obtained.  Two  turns  roiuid  each 
pulley,  which  means  two  laps  ot  rope  running  side  bv 
side,  give  twice  the  i^ovver  of  one,  three  laps  three 
times,  and  so  on.  \'ou  can  also  increase  youi"  power 
by  enlarging  the  pulievs  and  thus  increasing  the  v  elo- 
city. A  rope  will  transmit  the  maximum  load  at  a 
speed  of  aiiout  5,1100  feet  per  minute.  The  pulley  on 
your  couTtlershall  is  a  little  too  small  lor  the  best  jirac- 
lice,  it  should  have  a  iliaineter  of  about  40  times  that 
of  tiie  l  opc,  or  say  50  to  53  inches. 
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THE  GLASGOW  CORPORATION 
TELEPHONE  SYSTEM. 

About  three  months  ago  the  formal  opening  of  the 
new  telephone  system  installed  by  the  city  of  Glasgow, 
Scotland,  took  place.  This  system  is  regarded  as  one 
of  the  most  modern  yet  put  into  operation.  It  is  con- 
structed on  what  is  termed  the  "  call  wire  "  method, 
which  has  been  in  operation  in  Glasgow  for  some 
years,  and  which,  although  not  without  objections, 
possesses  exceptional  merit.  We  are  indebted  to 
the  publishers  of  Lightning,  of  London,  England, 
for  some  particulars  regarding  the  construction  and 
opehation  of  this  system,  as  well  as  for  the  accompanying 
illustrations. 

The  central  exchange,  although  capable  of  accom- 


when  inserted.  There  is  no  apparatus  of  any  kind 
looped  intoth';  cords,  so  that  connections  when  made 
are  the  most  direct  possible,  and  the  chances  of  faults 
reduced  to  a  minimum.  The  operators  have  no  means 
of  listening  to  conversations,  so  that  the  privacy  so 
much  sought  after  by  subscribers  is  here  an  accom- 
plished fact.  As  the  corporation  sjstem  is  entirely 
composed  of  metallic  circuits  properly  twisted,  there  is 
no  overhearing  as  between  line  and  line,  and,  as  the 
operators  cannot  tap,  the  subscribers  are  assured 
against  eavesdropping  of  everj-  kind.  There  are  no 
ringing  keys.  The  subscribers  ring  each  other's  bells, 
thus  distributing  over  the  whole  city  work,  which,  if 
concentrated  in  the  switchroom,  would  be  a  grievous 
burden  to  the  operators  and  would  sensib'y  delay  the 


Glasgow  Telephone  System — Central  Switch-Boarp.) 


modating  12,000  subscribers,  was  laid  out  to  take  only 
10,000  in  the  first  instance,  and  a  multiple  board  of  this 
capacity  was  designed  and  installed  by  the  Telegraph 
Manufacturing  Company,  of  Heli^by.  The  plugs  and 
cords  and  other  accessory  apparatus  of  this  board  are 
contained  in  a  canopy  suspended  so  that  a  clear  space 
exists  between  it  and  the  board,  in  which  the  operators' 
hands  have  the  freest  possible  play  and  the  maximum 
of  light  is  obtained,  a  most  important  consideration 
when  small  numbers  have  to  be  read  and  jacks  selected 
with  unerring  correctness.  The  jacks  used  have  only 
two  contacts,  corresponding  to  the  two  wires  of  the 
metallic  looi),  the  test  being  applied  through  the  socket 
with  which  a  third  division  of  the  plug  makes  contact 


rapidity  of  switching.  Such  ringing  of  subscribers" 
bells  as  is  necessary  is  accomplished  by  means  of  a 
magneto-generator  driven  by  an  electro-motor  derix- 
ing  current  from  the  electric  light  mains,  a  branch  from 
which  is  led  to  every  operator's  position  and  is  applied 
by  means  of  a  plug  and  cord.  The  call  wires  are  en- 
tirely metallic  circuit.  At  the  Kxhibition  switchroom, 
where  some  sixty-eight  subscribers  were  joined  up,  a 
separate  call  wire  was  dispensed  with,  the  calls  being 
made  by  means  of  relays  on  a  system  devised  by  ^!essrs. 
Bennett  &  McLean.  This  relay  system  will  probably 
be  also  used  in  the  smaller  outh  ing  switchrooms  of  the 
system. 

The  cables,  hy  means  ot  which  the  multiple  board  is 
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wired,  are  laid  in  an 
entirely  novel  manner. 
One  objection  to  flat 
switchboards  has  hitherto 
been  the  lack  of  space 
available  for  cabling  and 
the  impossibility,  once 
the  interior  is  crammed 
with  cables,  of  localizing 
and  removing  faults.  At 
Glasgow  the  flooring  for 
a  few  feet  on  each  side 
of  the  table  is  removable 
and  covers  long  troughs 
in  which,  guided  by  pins 
so  that  every  wire  occu- 
pies a  predetermined 
position,  are  led  the  con- 
necting cables.  The 
branches  or  tails  to  the 
spring-jacks  are  thus 
alone  contained  in  the 
table  itself.  Theefi"eLtof 
this  system  is  that  the 
whole  thing  is  access- 
ible, and  any  particular 
cable  as  well  as  any  parti- 
cular pair  in  a  cable,  can 

be  got  at  with  greater  facility  than  in  any  other  de- 
scription of  switchboard,  either  flat  or  upright.  Be- 


Glasgow  Telephone  System- 


-Test  Board,  Showing  Test  Jacks,  High  Voltage  Guards 
AND  Lightning  Arresters. 


ing  protector,  a  test  jack  and  two  fuses,  designed  to 
blow  at  ^2  ampere  and  to  close  the  circuit  of  an 
alarm  bell  when  they  do  so.  This  apparatus  is 
duplicated  at  each  subscriber's  office,  so  that  the 
system  is  well  protected  against  the  consequences  of 
any  contact  with  electric  light  or  traction  circuits. 
The  instruments  employed  are  of  a  handsome  design 
and  have  been  manufactured  by  the  Ericsson-Bell  Tele- 
phone Company,  of  Glasgow,  and  the  General  Electric 


Glas(;i>vv  Telephone  System — Ericsson-Hki.i 
Instrument. 


Wail 


fore  reaching  the  svvitchroom  every  subscriber's  line 
ftnd  every  junction  line  is  led  through  a  carbon  lighi- 


Glas(;ow  TELEPm.>NE  System — EriCvSson-Beli.  Table 
Insprument. 

Company,  of  London  and  Manchester.  The  trans- 
mitters are  very  sensitive  and  yield  the  best  results 
when  speaking  over  long  distance  trunk  lines,  as  they 
are  frequently  called  upon  to  do. 

The  outside  work  is  entirely  underground  as  regards 
the  central  districts  of  the  city,  even  the  subscribers' 
leads  being  taken  in  under  the  pavements.  The  con- 
duits consist  of  3-inch  cast-iron  pipes  jointed  with  lead 
in  the  usual  manner.  There  are  many  spacious  maii- 
hgles  with  ventilating^  govern  nnU  with  trapped  drain 
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Glasgow  Telephone  System — Rack  ior  Leadinc;  Cables 
TO  Test  I\00.\l 

pipes  into  the  nearest  sewer  or  _<^ulley  so  that  ventila- 
tion is  secured  without  the  drawback  of  flooding.  The 
cables  are  of  the  air-space  type,  consisting  of  twisted 
pairs  ranged  in  reverse  layers  and  covered  with  lead. 
Th«y  contain  from  4  to  312  pairs,  the  diameter  of  the 
largest  being  2 '75  inches.  These  cables,  which  lia\e 
been  manufactured  and  laid  by  the  British  Insulated 
Wire  Company,  of  Prescot,  have  high  insulation  with 
low  capacity.  Up  to  a  distance  of  half  a  mile  from  the 
switchroom  the  conductors  are  of  No.  22  copper,  o\er 
that  distaice  they  are  of  No.  20.  Out  from  the  centre 
of  the  city,  although  underground  ducts  and  cables  are 
employed  on  all  the  main  routes,  the  actual  distribution 
to  subscribers'  oHices  is  effected  by  means  of  distribut- 
ing poles  or  standards  and  overhead  wires  coniposed  ot 
No.  18  siliciimi  bron/e.  The  insulators  used  are  ot 
Mr.  Bennett's  well-known  type.  .\s  a  general  rule 
creosoted  poles  are  employed,  but  in  certain  positions 
square  pitch  pine  poles  are  preferred,  and  when  orna- 
ment is  of  any  moment  steel  tubes,  with  provision  for 
leading  the  cable  inside  them  to  the  arms  and  fitted 
with  test  boxes  at  the  base,  are  provided.  Before  the 
system  can  be  regarded  as  complete  some  eight  oi"  ten 
other  switchrooins,  for  most  of  which  premises  have 
already  been  taken,  will  retiuiro  to  be  brought  into 
operation. 

At  the  date  of  writing  about  1800  lines  had  been  put 


into  operation,  while  another  3,800  remained  to  be 
joined  up. 


DEVELOPMENT  OF  WATER  POWER  AT 
CASCADE  FALLS. 

This  plant  is  situated  on  the  main  Kettle  river, 
at  Cascade  City,  Boundary  district,  B.C.  The  river 
at  this  point  rushes  through  a  rocky  gorge  in  a  series 
of  rapids  and  falls,  for  a  distance  of  about  half  a  mile, 
and  has  a  natural  fall  in  that  distance  of  one  hundred 
and  twenty-one  feet. 

For  the  development  of  the  power  a  dam  has  been 
constructed  at  the  head  of  the  gorge  which  raises  the 
water  to  a  height  of  thirty  feet  above  the  natural  level, 
thus  gi\  ing  a  working  head  of  one  hundred  and  fifty- 
six  feet  at  low  water.  The  dam  is  constructed  of 
timber  cribwork  filled  with  rock,  and  is  forty  feet  thick 
at  the  base  and  slopes  back  to  a  width  of  twenl\-four 
feet  on  the  top.  The  total  length  of  the  dam  is  four 
hundred  feet  and  the  total  height  from  the  base  to  the 
top  is  fift\  feet  in  the  deepest  part  of  the  channel,  tap- 
ering off  to  a  height  of  twenty-five  feet  at  the  sides. 
About  10,000  cubic  yards  of  rock  were  requited  to  fill 
the  cribw ork. 

The  site  is  on  a  ^olid  rock  bed  throughout,  and  the 
foimdation  timbers  are  lirmly  bolted  to  the  rock.  The 
permanent  water  level  will  be  ten  feet  below  the  ti'p  of 
the  dam,  and  provision  has  been  made  to  control  the 
w  ;iter  level  during  periods  of  high  water  by  a  series  of 
sluiceway.  tweUe  in  number,  which  can  be  opened 
down  to  a  depth  of  twelve  feet  below  the  normal  level, 
riiis  will  give  an  area  of  at-out  two  thousand  square 
feet  of  waterway  through  which  to  pass  the  flood 
water.  The  sluiceways  are  closed  b\  means  of  slop 
logs,  twelve  inches  squar^-,  dropped  one  on  top  of  ihc 
other  in  a  groove  pr.>\ided  for  their  reception.  A  steel 
rail  track  w  ill  be  placed  on  lop  of  the  dam  on  which  a 
travelling  winch  will  be  run  over  the  sluiceways  for  ihe 
purpose  of  drawing  up  the  stop  logs  as  the  water  rises 
during  flviods.     This  w  inch  will  be  operated  by  hand  or 
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electrical  motor.  The  site  of  the  present  dam  was 
chosen  with  the  view  that  at  some  future  time  a  concrete 
masonry  dam  can  be  constructed  below  the  present 
structure,  and  can  be  built  without  any  stoppage  of  the 
plant  whatever. 

During  the  high  water  last  June  a  large  boom  of 
logs,  held  a  few  hundred  yards  above  tlie  dam,  gave 
way  and  about  1,000,000  feet  of  logs  were  thrown 
against  the  dam  in  a  mass  at  a  time  when  the  water 
was  at  extreme  flood,  without  inflicting  the  sliijhtest 
damage  on  the  structure.  This  unexpected  test  of  the 
dam  tuUy  demonstrated  its  stability. 

The  water  will  be  conveyed  from  the  dam  to  the 
power-house,  first  by  an  open  rock  cut  two  hundred 
and  twenty-five  feet  long,  thence  through  a  tunnel, 
twelve  by  fourteen  feet,  driven  for  a  distance  of  four 
hundred  and  ten  feet 
through  solid  rock, 
thence  by  another  open 
channel  for  a  distance 
of  five  hundred  feet, 
to  a  point  where  a  con- 
crete bulkhead  will  be 
placed  and  the  water 
conveyed  in  a  circular 
flume  of  twelve  feet 
diameter  to  the  power 
house.  About  35,000 
yards  of  rock  ha\e 
been  excavated  from 
the  open  cuts  alone. 
The  areas  of  the  open 
cuts  and  tunnel  are  so 
large  that  no  appre- 
ciable loss  of  head  will 
occur,  and  the  water 
will  enter  the  flume 
with  a  head  equal  to 
the  level  of  the  water 
in  the  dam. 

The  p  o  w  e  r- h  o  u  s e 
will  be  placed  on  a 
natural  bay  at  the  foot 
of  the  falls,  where  an 
extensive  site  has  been 
excavated  out  of  solid 
rock.  .About  7,000 
yards    of    rock  have 

been  removed  for  this  purpose.  The  turbines  will  be 
of  the  horizontal  type,  two  wheels  in  each  case,  and 
the  generators  of  the  three-phase  alternating  type. 
Step-up  transformers  will  be  used  to  raise  the  current 
for  transmission.  The  electrical  machinery  is  to  be  of 
the  latest  and  most  modern  construction  of  the  VVest- 
inghouse  FJectric  Company.  The  power  house  will 
be  a  substantial  fireproof  structure,  of  brick  and  stone, 
according  to  the  engineer's  plans,  200  feel  long  by  45 
feet  wide.  - 

A  right  of  way  has  been  cleared  from  C'ascade  to 
Phcrnix,  in  Clreenwood  camp,  a  distance  of  twenty-one 
miles.  The  clearing  is  one  luuidrcd  and  thirty-two 
feel  wide  and  all  brush  and  timber  lias  been  lemoved. 
Two  separate  duplicate  lines  are  being  constructed  of 
the  most  substantial  and  up-to-date  description.  The 
heaviest  wire  will  Ih-  M^^■^l  anti  every  possibK'  nu'ans 
will  be  adiiptetl  to  Lii^uie  a  continuous  cui  rent  being 
maintained. 


Poles  are  now  being  distributed  along  the  tight  of 
way  between  Phcenix  and  Cascade,  and  all  of  the  out- 
side work,  buildings,  etc.,  is  being  completed  for  the 
early  installation  of  the  machinery  at  the  power-house 
at  Cascade. 

The  Columbia  and  Western  R.  R.  Co.  is  putting  in 
a  side  track  at  Cascade  for  the  unloading  of  the  ma- 
chinery and  other  material,  which  will  probably  amount 
to  more  than  fifty  car  loads  before  the  end  of  the  year. 


(il.ASCOW  Th LKIMIONK  SvSTK.M — TrI'NCII    IN  STRKKr. 


BRITISH  COLUMBIA  TELEPHONES. 

The  British  Columbia  Telephones,  Limited,  which  is 
the  name  under  which  are  now  registered  all  the  telephone 
exchanges  in  the  province  of  British  Columbia,  is  doing 
a  successful  business  as   well  as  largely  increasing  the 

territory  over  which 
the  amalgamated  tele- 
phone exchanges  now 
give  service. 

The  directors  of  the 
British  Columbia  Tele- 
phones, Limited,  have 
issued  their  report  for 
the  12  monihs  ended 
the  jolli  oi  June. 
During'  the  |")criod 
under  rev  iew  the  pro- 
fits, including  the 
balance  brought  for- 
ward, amounted  to 
^,8,350.  Out  of  this 
sum  the  directors 
have  already  paid 
^,4,186  on  account  of 
debentiu'e  interest, 
preference  dividend, 
and  interim  dividend 
on  the  ordinary  shares, 
and  they  recommend 
that  _;^^2,ooo  be  trans- 
ferred to  the  reserve 
fund,  making  it  ^<f),- 
088,  and  that  a  further 
dividend  be  paid  on 
the  ordinary  shares  at 
the  rate  of  8  per  cent.' 
for  the  whole  year,  or 
the  same  as  that  paid  (or  1899-1900,  and  leaving  about 
;^,"787  to  be  carried  forward. 

A  new  line  is  now  nearlv  completed  to  connect  V'ic- 
toria  and  Nanaimo.  The  board  have  considered  it  ad- 
visable to  make  an  issue  of  2,000  onlinarv  shares  at 
par,  to  provide  for  these  extensions  and  imprcive- 
ments.  It  is  further  slated  that  dinging  the  past  vear 
the  profits  have  been  .idversely  afl'ected  bv  the  competi- 
tion of  another  company  working  inland  in  the  mining 
centres  adjacent  to  the  international  border.  A  joint 
contiact  has  now  been  entered  into  between  the  i^.C. 
Telephones,  Limited,  and  an  .American  C\impany  (with 
which  this  company  has  a  reciprocal  working  arrange- 
ment) of  the  one  part,  and  the  competing  compain  ol' 
the  other  part,  whereby  the  interests  of  ihe  competing 
conipanv  in  Caniniian  territory  will  betaken  over  by  the 
l'>.C.  Telephones,  Limited,  and  (hose  in  the  Lnlle*! 
States  territory  b\  llie  Anu'iican  conipanv. 
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REPORT  ON  ELECTROLYSIS. 

The  following  report  on  the  subject  of  electrolysis 
was  presented  to  the  Fire  and  Light  Committee  of  the 
City  Council  of  Winnipeg  by  Mr.  F.  A.  Cambridge, 
city  electrician  : 

Winnipeg,  Nov.  iith,  1901. 
The  Fire,  Water  and  Light  Committee,  City  of  Winnipeg. 

Gentlemen  : — Re  electrolysis  testing — Acting  under  your 
instructions,  I  have  made  a  large  number  of  tests  to  determine 
the  direction  of  current  flow  between  the  water  mains  and  the 
railway  system  of  the  Winnipeg  electric  street  railway.  I  have 
also  made  a  careful  study  of  the  question  and  beg  to  report  as 
follows  : 

THE  ACTION  OF  ELECTROLYSIS. 

As  you  are  doubtless  aware,  the  electric  current  flows  out 
from  the  power  house,  over  the  trolley  wires,  through  the  cars 
and  back  to  the  power  house  by  the  rails.  If  the  rail  was  an 
unbroken  continuous  conductor  of  ample  size  to  carry  the  current 
back  to  the  power  house,  we  should  hear  very  litt'e  of  the 
corrosion  of  water  pipes,  but  the  continuity  of  the  rail  is  broken 
at  every  rail  length.  In  the  early  days  of  electric  traction  the 
fish  plate  was  thought  ample  to  carry  the  c-  rrent  from  rail  to 
rail,  but  this  was  soon  fnuiid  inadequate.  This  was  followed  by 
galvanized  iron  bond  wires,  some  of  which  were  at  one  time 
used  in  this  city  ;  these  too  were  found  insufficient  and  various 
forms  of  copper  bonds  were  devised,  all  having  more  or  less 
merit  ;  these  were  then  followed  by  electric  welding  of  the 
rails  ;  the  very  latest  method  advocated  is  the  running  of  an 
independent  ground  wire  between  the  tracks  and  bonding  a 
frequent  intervals. 

All  the  bonding  heretofore  tried  has  been  only  partially  suc- 
cessful, owing  to  the  fact  that  the  bonds  are  placed  at  the  point 
where  they  receive  the  full  force  of  the  pounding  eft^ect  of  the 
cars  passing  over  the  rail  joints.  This  in  time  causes  the  bond 
wires  to  loosen  and  in  some  cases  break.  This  is  the  chief 
cause  of  the  current  leaving  the  rail  and  passing  over  through 
the  earth  to  the  gas  and  water  pipes,  for  the  current  alwajs 
takes  the  easiest  path  back  to  the  power  house. 

A  fortunate  peculiarity  of  electrolytic  action  is  the  fact  that  the 
current  only  causes  a  destructive  action  at  the  points  where  it 
leaves  the  pipes  and  enters  the  surrounding  grovmd.  There  is  no 
corrosion  where  the  current  enters  the  pipes.  This  fact  localizes 
most  of  the  action  in  a  comparatively  small  area. 

The  tendency  of  ihe  current  to  flow  one  way  or  the  other  is 
determined  by  volt-meter  readings  taken  between  the  hydrants 
and  rails.  These  you  will  find  attached  on  separate  sheet. 
Owing  to  the  number  ot  additional  hj'drants  installed,  I  have 
been  able  to  test  districts  not  covered  by  my  former  reports. 

In  addition  to  the  action  mentioned  above,  there  is  the  local 
action  at  the  pipe  joints  and  local  action  between  adjacent  pipes 
or  conductors.  The  former  is  the  most  difficult  to  deal  with.  As 
in  the  rail  so  in  the  pipe,  the  electrical  continuity  is  broken  at 
every  pipe  length  by  the  joint.  The  pipes  having  received  a 
coating  of  some  sort  of  asphaltum,  which  is  more  or  less  of  an  in- 
sulating compoimd,  makes  it  difficult  to  obtain  a  perfect  electrical 
contact — in  addition  there  is  a  certain  corrosive  effect  set  up  by 
the  lead  and  the  iron  through  galvanic  action  between  them.  It 
has  also  been  demonstrated  that  thesa  pipe  joints  interpose 
a  greater  resistance  to  the  flow  of  the  current  as  Iheir  age  in- 
creases. This  resistance  at  the  joints,  therefore,  in  a  pipe-carry- 
ing current,  causes  the  current  to  leave  the  pipe  at  the  joint, 
flow  around  the  joint,  either  through  the  water  inside  or  the 
earth  outside,  and  enter  the  pipe  again,  thus  producing  a  corro- 
sive effect  where  it  leaves  the  pipe  at  each  joint.  The  other 
local  action  spoken  of  is  where  the  current  leaves  one  pipe 
system  for  another  to  take  a  shorter  or  easier  path,  or  from  a 
pipe  to  an  underground  telephone  cable. 

EXTENT  OF  AREA  AFFECTED  AND  I^AMAC.E. 

I  have  not  exainined  any  pipes,  nor  do  I  undertake  to  express 
an  opinion  as  to  the  extent  of  the  corrosive  action.  The  Water 
Department  have  doubtless  examined  pipes  from  time  to  time  and 
will  be  better  qualified  to  express  an  opinion  on  this  point.  The 
Bell  Telephone  Company  have  found  thoir  underground  cables 
affected  and  have  taken  steps  to  overcome  the  difficulty  by  moans 
of  connecting  a  large  copper  wire  between  the  ends  of  the  lead 
sheathing  pt  their  \;able§  an<4  the  power  house ;  this  has  shvjwn  at 


times  that  as  much  as  50  amperes  of  current  is  flowing  through 
their  cables. 

I  can,  however,  say  this,  that  the  water  and  gas  pipes  in  an 
area  13'ing  between  Broadway,  Osborne  street,  River  ave.,  and 
Main  street  as  far  as  York  street  are  electrically  positive  to  the 
ground  and  rails,  and  that  according  to  well  established  electro- 
chemical laws  they  are  in  a  favorable  condition  to  be  prejudicially 
affected  by  the  street  railway  current,  and  further,  that  it  is  pos- 
sible to  overcome  the  danger  without  any  great  amount  of  ex- 
pense, considering  the  importance  of  the  interests  involved. 

MEANS  OF  PREVENTION  AND  CLRE. 

Various  remedies  have  been  suggested  and  tried  in  various 
cities,  (1)  Connecting  the  p  pes  to  large  copper  conductors  and 
draining  the  current  off,  carrying  it  back  by  oveihead  or  under" 
ground  returns  to  the  power  house  ;  (2)  Double  bonding  the 
rails  ;  {3)  Cross  bonding  between  rails  ;  (4)  Negative  "boosters" 
at  power  house  ;  (5)  Independent  ground  returns,  culminating  in 
(6)  prohibiting  the  use  of  the  earth  as  a  ground  return. 

Remedy  i  s  merely  a  palliative  ;  it  might  answer  well  enough 
in  the  case  of  a  telephone  cable  sj'stem,  owing  to  the  absence  of 
the  pipe  joint  element,  and  if  carefully  watched  from  lime  to 
time.  In  the  case  of  piping,  however,  while  it  would  reduce  or 
overcome  the  danger  where  the  current  was  leaving  the  pipes, 
still,  as  it  would  reduce  the  resistance  of  the  pip>e  line,  so  it 
would  in  the  nature  of  the  case  encourage  more  current  to  flow 
in  that  system  and  accentuate  the  local  troubles  before  men- 
tioned. This  method  might  be  advantageous  if  preceded  by 
the  ad<iption  of  Nos.  2,  3  and  5.  I  am  not  aware  that  method  4 
has  ever  been  tried  on  this  side  of  the  .\tlantic,  though  advo- 
cated in  Europe;  the  prohibiting  of  the  use  of  the  ground  return 
and  the  substitution  of  the  double  trolley  system  is  not  to  be 
viewed  with  favor,  and  the  dangers  of  the  overhead  construction 
might  be  greater  than  the  electrol\  tical. 

In  making  an  examination  as  to  the  local  methods  of  carrying 
current  back  to  the  power  house,  I  find  that  almost  entire  de- 
pendence is  placed  on  single  bonding  between  each  rail.  I  liave 
found  in  a  partial  examination  of  tracks  on  unpaved  streets  thai  a 
number  of  these  bonds  are  loose.  I  am  informed  that  it  is 
frequcnth'  found  that  bonds  become  loose  and  are  broken  on 
paved  streets.  In  addition  there  is  a  return  feeder  connected  to 
the  rails  at  the  south  side  of  Main  street  bridge,  also  another 
return  feeder  on  Main  street  connected  to  the  rails  at  the 
following  points  : — Broadway,  Portage  .Ave.,  William  Ave., 
Logan  Ave.,  and  Main  and  Sutherland  streets.  There  are  four 
outgoing  feeders,  so  that  you  can  see  that  a  great  deal  of  de- 
pendence is  placed  on  the  rail  return.  .4  greatly  improved 
system  of  bonding  is  being  put  in  by  the  company  at  the 
entrance  to  the  new  car  sheds.  .As  I  have  pi  intod  out.  there 
are  methods  of  overcoming  the  electrolytical  danger  without 
incurring  an  alarming  oullav.  It  should  be  possible  to  reach  ihe 
desired  results  in  a  friendly  spirit,  and  once  the  results  desired 
are  reached,  continual  watchfulness  as  to  the  electrical  condi- 
tion of  the  water  mains,  followed  if  necessarj-  by  further  exten- 
sion of  the  return  system,  will,  I  believe,  keep  things  right . 

Your  obedient  ser\-ant, 

F.  .A.  Cambridge, 

City  Electrician. 

WIRELESS  TELEPHONY. 
Wireless  telephony  will  in  the  future  play  a  verj-  important 
part  in  all  matters  connected  with  navigation  and  warfare.  In 
this  connection  the  utility  of  the  "  Singing  Bow  Lamp  '  has 
been  theoretically  and  practically  demonstrated  by  Dr.  Sim.  a 
Frankfort  physicist.  Huge  reflectbi-s,  with  "  Bow-lights  "  of  a 
total  pov^'er  of  40,000,000  candles,  are  already  being  used,  and  as 
thej-  are  movable  can  be  concentrated  on  any  fixed  point  at  a 
distance  of  nianv  miles.  Whenever  a  selenium  cell  is  struck  by 
the  luminous  cone  in  which  all  the  rays  of  such  a  reflet'lor  are 
united,  the  telephone  apparatus  is  set  in  motion — the  luminous 
cone  acting  as  a  conductor — the  selenium  call  receives  like  a 
micraphone  and  the  telephone  begins  to  talk.  At  the  Berlin  Fire 
Brigade  Exhibition  a  selenium  cell  has  been  suspended  at  one 
end  of  the  hall  in  a  small  wooden  case,  and  a  "  Bow  l^nip  " 
with  a  small  reflector  at  the  other  end.  .All  the  bells  in  a  largie 
clock  tower  near  the  hall  ring,  and  an  incandescent  lamp  glow 
whenever  the  light  of  the  reflector  is  tunied  on  the  selenium  cell. 
The  great  advantages  claimed  for  wireless  tclophonv  is  the 
ease  with  which  the  light  can  be  deflected  to  any  }>oint.  but 
nothing  is  said  about  the  effects  of  certain  atmospheric  vvn\lilions 
in  curtailing  the  range  of  the  lipht, 
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ENGINEERING  MECHf\NICS 

 H.....ni^liiM.  


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


BANQUET  OF    TORONTO  NO.    1  . 

The  annual  banquet  of  Toronto  No.  i,  which  took  place  at  the 
Walker  House  on  Thanksg-'iving  Eve,  was  fraught  with  quite  as 
much  interest  as  any  of  its  fourteen  predecessors.  About  one 
hundred  and  seventy-five  persons  were  present.  As  president  of 
the  Association,  Mr.  W.  J.  Webb  occupied  the  chair,  while  near 
him  were  seated  Aid.  Frame,  representing-  the  City  Council  ; 
Charles  Moseley,  executive  president  ;  J.  Litster,  manager  Pure 
Gold  Manufacturing  Company  ;  W.  Campbell,  manager  Reeves 
Pulley  Co  ;  J.  J.  Main,  of  the  Canadian  Heine  Boiler  Company  ; 
A.  M.  Wickens,  executive  secretary;  Alex.  McRae,  chief  engineer 
water-works  ;  John  Gait,  C.  E.,  Dr.  Orr,  A.  E.  Edkinsand  O.  P. 
St.  John,  inspectors  for  the  Boiler  Inspection  Insurance  Com- 
pany. The  usual  good  menu  was  served  and  apparently 
thoroughly  enjoyed.  Letters  of  regret  were  read  from  His 
W'orship  The  Mayor,  Aid.  Woe ds  and  City  Engineer  Rust,  who, 
owing  to  other  engagements,  were  prevented  from  being  present. 


Mr.  W.  J.  Wp;i!e,  Prtsiikiil  Toiuiitu  No.  i. 


The  president,  in  his  opening  remaiks,  spoke  of  the  success  of 
the  Association  as  evidenced  by  the  large  number  present,  and  as 
toast-master  asked  the  assembly  to  rise  and  drink  the  toast  of 
"The  King,"  which  was  honored  by  the  singing  of  the  National 
Anthem.  The  second  toast  was  "Ontario,  the  Banner  Province," 
a  response  being  given  by  singing  "The  Maple  Leaf."  To 
"Toronto,  the  Queen  City,"  Aid.  P'rame  responded.  He  con- 
gratulated the  Associntion  upon  its  efforts  in  the  direction  of 
education,  and  said  they  should  feel  gratified  that  so  few  com- 
plaints were  made  against  the  engineers  in  the  city  of  Toronto. 

Coupled  with  the  toast  of  "Our  Guests"  were  the  names  of  T. 
Elliott,  of  Hamilton,  President  of  the  Ontario  Association;  Alex. 
McRae,  watar-works  engineer  ;  J.  Ironsides,  secretary  of  the 
Hamilton  association  ;  and  O.  P.  St.  John,  of  the  Marine  Engineers 
Association.  Mr.  E^lliott  said  that  he  hoped  .  Hamilton  No.  2 
would  soon  fall  in  line  and  hold  annual  banquets.  He  referred  to 
the  advantages  of  the  Ontario  Association  working  in  harmony 
with  the  Canadian  Association  with  a  view  to  securing  a  proper 
license  law.  If  the  Government  did  not  enact  such  a  law  they 
would  be  criminally  negligent  of  their  duties.  Some  thought 
that  it  would  be  a  hardship  to  owners  of  small  plants,  but  he  did 
not  think  so,  as  this  could  be  overcome  by  having  grades  of 
certificates,  as  was  done  with  marine  engineers.  The  small  boat 
owners  had  not  found  the  Marine  Engineers  Act  a  hardship.  Mr. 
St.  John  said  that  he  was  much  interested  in  the  efforts  of  the 
different  societies  to  secure  a  law  requiring  the  licensing  of 
engineers  and  inspection  of  boilers.  He  pointed  out  some  of  the 
weak  points  of  the  Factory  Act,  one  of  which  was  that  an  owner 
may  inspect  his  own  boiler  if  he  has  been  an  i-ngiiieer  (or  five 
years.    No  machinerj-  had  been  prt)vided  to  put  llu-  .Act  in  force, 


but  he  hoped  that  very  soon  an  Act  properly  covering  the  ground 
would  be  put  in  force.  The  recent  Detroit  explosicm,  when  some 
twenty  lives  were  killed,  was  the  second  one  in  six  years  in  that 
city,  and  should  be  an  object  lesson  to  manufacturers  of  tfte 
necessity  of  legislation  and  inspection.  His  experience  was  that 
large  manufacturers  were  just  as  much  opposed  to  a  license  law 
as  the  owners  of  small  plants. 

Responding  to  "Our  Manufacturers",  Mr.  J.  Litster,  manager 
of  the  Pure  Gold  Manufacturing  Company,  expressed  his  sympathy 
with  the  compulsory  licensing  of  engineers.  A  member  of  the 
Association  was  employed  by  his  company  to  operate  their  steam 
plant,  and  he  did  not  think  that  manufacturers  should  offer  any 
opposition  to  the  legi.-.lation  that  had  been  asked  for.  Mr. 
Campbell,  of  the  Reeves  Pulley  Company,  pleading  inability  as 
an  orator,  asked  permission  to  give  a  musical  recitation,  which 
was  very  much  appreciated.  Mr.  J.  M.  Sinclair,  of  the  Eureka 
Mineral  Wool  Company,  spoke  of  the  progress  of  manufacturing  in 
Canada  and  of  the  advantages  of  mutual  good  feeling  between 
employers  and  employees,  instancing  one  or  two  cases  where 
employees  had  demanded  increased  wages  notwithstanding 
that  the  head  of  the  establishment  was  drawing  upon  his  private 
bank  account  to  keep  the  business  running.  When  Mr.  J.  J 
Main  rose  to  respond  to  the  same  toast  he  was  greeted  with 
shouts  for  a  story,  and  after  acquitting  himself  in  this  direction, 
gave  some  advice  to  engineeis,  urging  them  not  to  endeavor  tc> 
do  the  bricklaying  and  such' other  work  around  a  boiler  room, 
but  to  aim  to  excel  as  engineers.  He  called  to  mind  some 
remarks  regarding  a  defective  boiler  that  had  been  made  by 
him  at  one  of  the  engineers'  banquets  a  few  years  ago,  and 
stated  that  he  had  since  learned  that  the  boiler  in  the  basement 
of  the  building  in  which  he  was  then  speaking  was  in  an 
equally  bad  condition,  and  he  had  ^taken  it  out  within  the 
past  month.  He  described  the  different  methods  which  had 
been  taken  b}*  the  engineer  to  repair  the  boik-r,  one  of  which 
was  the  driving  of  wooden  spikes  in  the  top  ot  the  boiler.  He 
said  that  if  the  government  could  cmly  realize  what  he  did  they 
would  immediately  pass  a  compulsor}-  law. 

In  lespondingto  the  toast  of  "Our  Educational  Interests," 
Mr.  John  Gait  gave  an  interesting  talk  on  technical  education 
and  congratulated  the  Association  in  having  taken  the  first 
steps  to  introduce  technical  education  in  Toronto.  As  to  a 
license  law,  he  thought  the  city  of  Toronto  should 
make  a  beginning  by  passing  a  by-law  that  when  a  boiler  is 
installed  a  certificate  of  its  perfect  condition  shall  be  given.  Dr. 
Orr  and  Mr.  A.  E.  Edkins  also  replied  to  this  toast.  After  the 
toast  of  "The  Executive,"  to  which  Messrs.  Charles  Moseley, 
G.  C.  Mooring  and  A.  E.  Edkins  responded,  Mr.  J.  Ironsides  in  a 
few  words  proposed  the  health  of  Toronto  No.  1,  to  which  the 
President,  Mr.  Webb,  responded.  Songs  were  cotitrihuted 
during  the  evening  by  Messrs.  Blackgrove,  Mrown,  Anderson 
and  Gray.  The  committee  in  charge  of  the  arrangements  for 
the  dinner  included  H.  E.  Terry,  chairman  ;  James  Bannan, 
secretary  ;  W.  J.  Webb,  G.  C.  Mooring,  A.  N.  Wickens,  M.  V. 
Kuhlman,  W.  Clark,  W.  N.  Oulhwaite  and  R.  II.  Johnston. 


REASONS  WHY  ENGINEERS  SHOULD  SUPPORT  A 
LICENSE  LAW. 

HV  A.  M.  WRKliNS. 
Laws  are  made  in  all  civilized  countries  for  thi-  safety,  the 
convenience,  and  benelil  ol  llie  inhabitants,  anil  are  usuallv  such 
tliat  the  interests  of  all  aie  con-erved.  .Sometimes  the  interests  of 
people  in  different  walks  of  life  are  so  divergent  Il1.1l  it  seems 
impossible  to  frame  a  law  to  suit  all  the  requirements  it  is  intend- 
ed to  cover.  In  cases  of  that  kind  the  particular  parties  or  fac- 
tions of  the  people  having  the  most  influence  succeed  in  having 
the  law  framed  in  such  a  way  that  it  is  to  their  peculiar  and  per- 
sonal advantage. 

All  laws  that  are  pi  oposi'il  foi'  the  improvement,  and  advance- 
ment of  the  artizans  and  working  people,  are  looked  upon  as  re- 
forms of  such  a  liberal  character  that  it  sometimes  lakes  years  of 
work  to  have  one  of  them  placed  upon  the  statute  books  of  the 
country.  Antagonistic  feeling  between  the  laborer  and  the 
l  apitalist  is  gradrually  being  removed,  consequently  needed  re- 
*Paper  read  before  Toroulo  No  1  C.A.S  E. 
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t'onns  are  more  easily  procured  than  they  were  30  or  40  years 
ago.  All  reforms  bring  out  strong  opposition,  and  the  anti- 
reforme  is  always  on  deck.  If  you  kept  a  store  on  nny  street 
in  a  city,  town  or  village,  and  wanted  to  sell  gunpowder,  you 
would  come  under  the  restriction  of  the  law,  and  you  would  not 
be  allowed  to  keep  it  except  in  very  small  quantities  at  your 
place  of  business.  If  you  had  a  keg  of  it  you  would  be  required 
lo  store  it  in  some  isolated  place.  This  is  because  it  is  explo- 
sive and  is  considered  a  dangerous  article  in  the  eyes  of  the  law. 
Now,  gunpowder  never  goes  off  of  itself,  it  takes  a  spark  of  fire 
to  ignite  it,  and  if  you  do  not  supply  the  spark  you  will  not  get 
an  explosion.  This  law  seems  to  be  satisfactory  to  all;  we  do  not 
hear  complaints  about  it.  The  same  storekeeper  can  put  a 
steam  boiler  under  his  store  and  fire  it  up  any  way  he  likes,  or 
put  it  in  charge  of  a  man  or  boy  Afho  knows  nothing  about  it. 
There  is  no  law  to  regulate  him  in  this  matter,  still  his  relation  to 
his  employees,  his  customers  and  his  neighbors  is  just  the  same 
as  it  would  be  if  he  had  a  one  hundred  pound  keg  of  powder 
with  the  spark  right  close  by  all  the  time. 

One  of  our  ordinary  return  tubular  boilers  rated  at  60  h.  p. 
with  a  pressure  of  80  pounds  per  square  inch,  has  a  greater 
explosive  power  than  100  pounds  of  gunpowder,  and  the  risk  is 
there  all  the  time.  We  have  the  pressure  up  all  day  and  the  fire 
to  keep  it  up — in  reality  the  use  of  a  boiler  needs  regulating  by 
law  more  than  the  sale  of  gunpowder  does.  If  you  wish  to 
practice  medicine  you  must  first  have  a  diploma  or  certificate  of 
competency  and  very  rightly  so,  because  human  life  will  often 
ilepend  upon  your  knowledge  and  skill.  The  law  concerning 
doctors  creates  them  into  a  close  corporation  (this  is  a  case 
where  influence  with  government  is  clear),  and  you  must  go  be- 
fore a  tribunal  of  other  doctors  for  examination.  This  leaves 
them  masters  of  the  situation,  because  if  there  are  too  many  doc- 
tors in  practice  they  can  raise  the  standard  so  high  that  only  a 
few  can  pass,  by  this  means  keeping  the  number  of  would-be 
doctors  down  to  a  minimum;  supply  and  demand  regulate  the 
price  of  everything,  and  if  the  supply  of  doctors  is  low,  the  prices 
for  their  services  keep  up  The  dentists  also  have  a  law  upon 
the  same  lines  as  the  doctors.  This  must  seem  strange  to  yju, 
as  it  is  almost  an  unknown  thing  for  accident  or  death  to  occur 
while  under  the  operation  of  having  a  tooth  pulled.  The  lawyers, 
too,  ot  this  great  free  and  enlightened  country  have  a  close  cor- 
poration. To  become  a  legal  light  it  is  necessary  to  pass  the  bar 
of  their  own  examination.  This  is  another  case  where  legislation 
was  not  enacted  for  the  benefit  of  the  whole  people,  and  a  case 
that  did  not  need  regulating  by  law  for  the  safety  of  life,  limb  or 
property. 

You  may  ask  what  has  all  this  to  do  with  an  engineer's  license 
law.  Il  is  this,  there  are  thousands  of  boilers  in  this  province 
situated  in  buildings  teeming  with  people,  and  everyone  of  these 
boilers,  under  certain  conditions,  will  surely  blow  up,  wrecking 
property,  killing  and  maiming  persons  in  the  building,  and  even 
doing  the  same  (o  people  who  are  some  distance  away.  Time 
was  when  boiler  explosions  were  looked  upon  as  unavoidable. 
Various  ideas  were  set  forth  as  reasons  whj'  ;  among  them  that 
some  unknown  agency  was  at  work  within  the  boiler,  or  that 
under  certain  unknown  conditions  an  explosive  gas  was  formed 
of  such  terriffic  power  that  no  boiler  could  withstand  it.  In  later 
years  the  researches  and  experiments  of  our  leading  engineers 
have  proved  the  fallacy  of  all  such  ideas,  first,  by  learning  the 
principles  of  the  expansion  of  water  into  steam,  then  by  studying 
the  chemistry  of  heat,  ofco.il,  and  of  iron  or  steel,  and  lastly  by 
arriving  .it  means  by  which  to  measure  the  strength  of  material. 
The  intelligent  engineer  after  stndying  all  these  things  gives  up 
the  idea  that  boiler  explosions  are  accidents — he  knows  that  a 
boiler  only  bursts  when  the  internal  pressure  is  too  great  for  the 
strength  of  the  m.iterial  of  which  the  boiler  is  made. 

Present  day  methods  of  making  and  testing  boiler  plate, 
whether  of  steel  or  iron,  are  such  that  we  are  reasonably  sure  ot 
the  strength,  and  the  ^ame  reasons  show  us  the  full  strength  of 
the  completed  boiler.  We  can  lest  the  strength  of  different 
kinds  of  workmanship  ;ind  can  compute  the  bursting  strength  ol 
any  new  boiler,  consequently  we  are  able  to  operate  them  in 
perfect  safety  while  they  are  new.  However,  in  use  boilers  are 
subject  to  the  strains  of  pressure  and  the  movement  of  the 
material  in  expansion  and  contraction,  and  from  the  first  begin 
slowly  to  get  weaker,  and  after  they  have  been  in  use  for  some 
years  it  becomes  more  difficult  to  fix  upon  the  safe  worl'ing 
pressure,  but  even  this  may  be  done  by  trained  inspectors.  If 
the  records  and  reports  of  the  various  boiler  insurance  and 
inspection  companies  are  carefully  examined,  ample  proof  can 


be  found  to  substantiate  the  statement  that  boiler  explosions  are 
not  accidents.  Take  the  records  of  the  Canadian  Steam  Boiler 
Inspection  and  Insurance  Company,  who  have  during  the  last  24 
years  inspected  several  thousands  of  boilers  with  a  result  that 
they  have  not  had  an  explosion  that  occasioned  loss  of  life. 
They  have  had,  however,  several  ruptures,  but  eve-i  these  have 
occurred  only  when  the  regulations  and  directions  of  the  com- 
panv  have  been  neglected  or  not  complied  with.  \'iewed  from 
any  standpoint  the  inspection  of  boilers  by  trained  men  has 
proved  to  be  of  great  value  to  steam  boiler  i>\vners,  operators 
and  their  neighbors. 

You  may  ask  what  has  all  this  to  do  with  licensing  enguieers  ? 
It  is  this,  the  results  prove  that  inspection  by  the  right  kind  ol 
men  is  first  of  all  safe  ;  secondly,  it  pays  the  owners  in  saving 
them  lost  time,  in  saving  costs  for  extensive  repairs,  and  in  the 
security  they  are  getting  from  having  this  work  regularly  and 
thoroughly  done.  A  man  to  become  a  successful  boiler  inspector 
must  aim  at  a  high  standard  of  knowledge  and  ability,  or  he 
never  can  succeed  in  his  business.  This  brings  us  to  one  very 
good  reason  why  stationary  engineers  should  have  a  license  law  — 
it  would  raise  the  standard  of  ability  to  become  an  engineer. 
We  have  too  many  men  in  the  business  to-day  that  aim  at  noth- 
ing— and  hit  it.  I  do  not  propose  to  say  that  a  license  law  would 
create  any  great  advance  in  wages  for  engineers.  It  did  not  do 
so  in  the  case  of  the  steamboat  engineers,  when  their  present 
law  came  into  force.  Wages  cannot  be  regulated  by  law:  there 
are  three  things  which  conjointly  reguL'ite  wages,  viz.,  supply, 
demand,  and  ability.  Many  men  are  working  12  hours  per  day 
6  days  per  week,  and  on  the  7th  washing  ont  boilers,  for  [about 
$9  per  week.  The  vital  question  for  us  is  why  is  it  so.  The 
principal  reason  is  that  about  $9  |>er  week  is  the  wonh  of  the 
ability  carried  under  the  cap  of  the  so-called  engineer.  To  earn 
more,  learn  more;  the  man  who  knows  more  gets  belter  pay 
every  time.  Why  ?  Because  he  can  give  his  employer  more 
sleam  from  one  pound  of  coal;  because  he  can  keep  his  engint 
going  at  a  fixed  rate  of  speed  all  day;  because  he  has  no  shut- 
downs during  running  hours;  because  his  repair  accoiml  is  kept 
down  to  a  minimum;  because  he  looks  after  the  little  heat  wastes, 
and  in  fact  is  worth  more  to  his  employer,  and  all  this  perhaps 
without  half  the  hard  work  and  worry  that  falls  to  ihe  lot  ol  his 
poorly  informed  brother  engineer. 

A  great  advantage  to  every  engineer  under  licens<*  law  is  that 
he  his  something  better  in  view— a  goal  to  reach:  this  would 
make  him  more  careful  of  his  time,  he  would  s|>end  part  of  the 
money  he  fools  away  now  for  his  own  improvement  and  know- 
ledge, he  would  dress  heller  and  and  he  would  feel  more  manly 
in  the  world. 

The  advantage  to  the  employer  would  be  that  he  would  be 
better  served,  he  and  his  engineer  would  be  nearer  together,  and 
ill  consultation  could  reduce  fixed  working  expenses.  He  would 
have  also  the  salisfaclion  that  he  had  filled  the  requirements  of 
Ihe  law,  and  had  taken  the  best  precaution  at  hand  for  the 
safety  of  his  employees  and  his  neighbors,  and  that  ihe  safely 
and  efficiency  of  his  boilers  were  fully  taken  care  of.  There  are 
engineers  who  are  opposed  to  any  kind  of  license  law,  and  who 
always  work  against  the  passing  of  any  kind  of  legislation.  If 
you  approach  them  about  it  they  give  various  reasons  for  their 
action,  but  no  matter  what  reason  thev  give  or  how  many  reasons 
they  set  forth,  it  always  comes  out  that  they  are  afraid  they  can- 
not pass  the  examination.  One  will  say  book  learning  is  no  good, 
or  that  he  never  had  no  chance,  because  he  never  got  any  school- 
ing, or  thai  it  is  only  engineers  with  swelled  heads  that  ask  for  a 
license  law;  there  are  other  stock  reasons  given,  but  if  you  follow 
them  all  up  you  find  it  is  the  fear  that  they  cannot  gel  such  a 
ceriificaie  as  they  think  they  ought  10  have  that  makes  them 
oppose  the  measure. 

Xow,  it  is  not  expected  a  man  will  need  to  study  mathematics, 
chemistiy,  phvsics  and  electricity  in  order  lo  fit  himself  lo  shovel 
coal  into  a  boiler  furnace,  or  10  start,  stop,  oil  and  wi|>e  the 
grease  from  an  engine,  and  to  be  told  what  to  do  by  the  l<«renian 
who  knows  nothing  about  engines  or  boilers.  What  di>es  any 
man  woi  k  or  stuJy  for  ?  If  you  were  doomeil  lo  solitar\  exile 
lor  the  rest  of  vour  life  you  would  make  no  eftorl  to  l^ei-ome 
wise  or  well-to-do  in  this  world  —just  the  bare  necessities  ot  life 
would  satisfy  you.  Some  men  act  as  though  they  wei-e  in  exile 
now,  and  because  they  barely  get  the  necessities  of  life  fvM- 
themselves,  would  hold  all  others  down  to  the  same  lexel  il  they 
could. 

Any  man  who  is  t  unning  a  boiler  and  engine  should  not  be 
afraid  of  a  practical  ex.*minalion  imless  he  knows  nothing  aN>ui 
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the  business,  aiul  it  ho  is  so  ijfnoiant,  he  should  be  in  some  walk 
of  life  where  his  ij^norance  would  not  be  a  menace  to  his  fellow 
being's.  If  he  knows  hew  10  do  il  he  certain!}'  should  be  able  to 
tell  how  it  is  done,  whether  he  ever  had  any  schooling  or  not. 
If  a  man  does  not  know  how  a  safety  valve  is  constructed  and 
how  to  lake  caie  of  one,  it  would  be  no  use  for  him  to 
know  how  to  figure  out  a  safety  valve  problem.  A  man  would 
not  need  a  very  high  order  of  education  to  tell  what  he  would 
do  if  he  came  into  his  boiler  room  at  ten  minutes  to  one  o'clock 
and  found  150  pounds  gauge  pressure  upon  the  boiler  when  his 
safety  value  was  sot  to  blow  off  at  70  pounds,  or  if  his  feed  water 
pump  was  in  trouble  he  would  not  need  mathematics  to  tell  what 
action  he  should  take  to  start  it  up  again — in  fact,  the  whole  of  a 
practical  examination  has  nothing  to  do  with  a  man's  ability  as  a 
scholar,  but  the  man  who  is  a  scholar  will  learn  these  things  in 
half  the  time  the  unletteretl  man  can.  Engineers'  license  laws 
have  been  enacted  in  many  places  and  countries.  Steam  vessels 
sailing  under  every  flag  carry  licensed  engineers,  while  the 
stationary  engineer  in  all  the  Anu  rican  cities  and  in  the  states  of 
Massachusetts,  Ohio,  Minnesota,  Dakota  and  Kansas  have  to 
pass  an  examination.  In  Canada  we  have  Quebec,  the  North- 
west Territories,  and  British  Colimibia  in  line.  Manitoba  has  a 
boiler  inspection  law,  and  in  Ontario  the  H"aLtories  Act  has  been 
amended  so  that  the  boiler  conies  uniler  tlu*  factory  inspectors, 
but  the  machinery  to  carry  out  the  law  is  defective.  The 
official  report  of  the  North-west  Territories  for  1900  sa}  s 
that  there  were  509  steam  boilers  inspected,  14T  examinations 
of  engineers,  first-class  certificates  7,  second-class  78,  third- 
class  74,  provisional  178,  and  permits  42,  making  a  total  of  379 
engineers.  This  was  an  increase  of  120  boilers  over  the  year 
before  and  a  decrease  of  provisional  certificates  to  the  number  of 
126,  thus  showing  that  the  men  either  went  out  of  the  business  or 
passed  the  examination  for  a  higher  grade.  The  report  says  a 
very  large  percentage  of  the  owners  say  il  is  very  desirable  to 
have  their  boilers  inspected,  and  properly  qualified  men  to 
operate  them.  The  fees  col!ecti;d  from  the  oivners  were  $2,430 
for  inspections,  and  the  fees  from  engineers  for  certificates 
amounted  to  $1,140,  thus  making  $3,570.  This  was  a  source  of 
income  to  tlie  goveinment.  There  were  tour  prosecutions  under 
the  act  for  infringement  of  the  law.  I  earnestly  hope  we  may  be 
able  in  the  near  future  to  say  that  the  banner  province  ol  Ontario 
has  also  a  first-class  license  and  inspection  law. 


THE  CHEMISTRY  OF  SOME  COMMON  THINGS  SALT 
AND  VINEGAR. 

Alan  open  meeting  of  Hamilton  No.  2,  CA.S.E.,  on  Novem- 
ber 14th,  Mr.  Williams,  chemist  for  W'iner  &  Company,  wholesale 
druggists,  gave  a  very  entertaining  address  before  a  fair' sized 
audience  of  enn;ineers  and  their  friends.  The  chair  was  occupied 
by  the  president,  who  introduced  Mr.  Williams  in  a  short  speech. 
The  speaker  throughout  illustraletl  his  remarks  with  a  number  of 
chemical  tests,  which  in  addition  to  intensifying  the  intoiest, 
assisted  in  a  material  manner  to  convince  the  audience  of  the 
truth  of  the  speaker's  remarks. 

"  These  two  substances,  "  said  the  speaker,  "  will  form  good  ex- 
amples ol  common  things,  common  from  time  iminemorial,  for 
these  two  substances  we  use  so  freely  now  are  contemporary 
with  man.  Through  the  vast  stretch  of  time  which  lies  between 
us  and  early  man,  this  substance,  which  we  will  examine,  taste, 
and  analyze,  has  had  the  same  use  and  bei-n  of  the  same  benefit 
to  the  race.  Salt  has  been  a  medicine,  a  t  oiidiment,  a  token  of 
exchange,  a  badge  of  convenani,  and  to-day  it  is  one  of  the 
great  items  of  commerce,  the  output  yearly  of  Great  Britain  be- 
ing in  the  neighbor  hood  of  2,000,000  tons.  Man  in  all  [jrobabililv 
found  salt  by  trying  to  heal  his  wounds  and  sores,  anil  he  fouiul 
that  though  it  slung  him,  the  wound  healed,  and  by  the  use  ot 
this  earth  would  give  him  less  trouble.  And  so  with  many  other 
things  which  man  found  to  be  good  for  use,  salt  became  a  great 
neccss  ly.  Hence  we  find  it  at  ilirten-nt  stages  in  hislorv  ranking 
with  jfolil  and  other  precious  things.  " 

".Salt  is  found  on  the  laml  and  in  the  sea,  and  fr-oin  both  these 
sources  it  was  and  is  obtainetl.  l'eo)ile  inlaiiil  liiuiul  it  eiu-i'iist- 
ing  the  earth  and  gathered  the  mixfiire  of  eart h  and  salt,  and  this 
probably  accounts  for  the  seeming  contradiction  in  the  words  '  the 
sail  has  lost  its  savor.'  Heating  the  piece  of  i-ock  salt  in  the 
flame  until  almost  reil  hot,  we  find  il  un'changetl.  We  liiul  the 
explanation  in  this,  lli.il  the  people  of  that  day  useil  this  earth- 
mixed  salt,  and  if  tin-  sail    became  dissolved   out  ol  the  e.'irtli. 
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which  a|)[)ai'ciiilytlid  sometimes  occur,  then  this  so-called  salt  had 
lost  its  savor.  We  examine  these  samples  of  salt  and  we  find  them 
exhibiting  the  same  characteristics,  and  though  they  may  have 
come  from  sources  far  apart,  we  find  them  to  be  really  the  same 
substance.  Coming  now  to  the  chemistry  of  this  sub-tance,  we 
find  it  to  be  composed  of  two  elements,  chlorine  and  sodium,  a 
gas  and  a  metal.  We  have  observed  before  that  matter  is  com- 
posed of  a  certain  number  of  substances,  mixeil  and  blended, 
some  in  larger  proportions,  some  in  smaller.  W'e  find  ihes; 
elements  in  the  form  of  gases,  liquiils  and  solids.  The  solids 
we  find  are  the  metals  with  which  we  are  familiar,  iron,  copper, 
etc.,  and  sodium,  a  metal  even  softer  than  lead.  It  can  be  rolled 
'ike  putty.  It  is  so  easily  oxidized  that  il  has  to  lie  preserved  in 
coal  oil.  It  combines  with  the  oxsgen  otWater  with  such  energy 
that  it  iidlaiTies  the  h\'ilrog;'n,  sets  il  free  and  apparently  the 
water  is  on  fire.  " 

"Chlorine,  the  i^as  which  combines  with  this  metal  sodium 
forming  salt,  is  tin'  main  lonslilulent  ol  li\'drochli>ric 
acid.  Wi-  can  make  sail  by  combining  ihese  two  ele- 
ments, by  mixing  hydrochloric  acid,  which  will  give 
chlorine,  and  some  caustic  soda,  which  is  sodium  metal 
combined  with  the  elements  of  water.  Lei  us  trace  the  chlor- 
ine anil  soiliiim,  and  we  must  remember  thai  matter  being  indes- 
tructible, the  balance  of  the  hydrochloric  acid  and  the  balance  of 
the  caustic  of  sodium,  after  the  chlorine  and  sodium  have  formed 
salt,  are  not  lost  or  dissipated.  We  take  these  elements  which 
are  left,  and  knowing  that  hydrochloric  acid  is  a  compounil  of 
hydrogen  and  cliloriiie  anil  caustic  soda  a  mixture  ot  sodium  anil 
hydrogen  and  oxygen,  wi-  then  find  these  two  latter  elements 
of  water,  hence  we  have  salt  and  water." 

The  speaker  at  this  point  put  the  salt  and  water  he  had  made 
to  severe  chemical  tests,  which  proved  that  what  he  had  prodiu-ed 
was  ri'allv  salt  mixeil  with  water. 

"  The  substance,  \iiiegar,  is  equalK  ancient,'  said  All.  Will- 
iams. "  Man  in  all  probabi  ity  experimented  with  the  sour  stiitl" 
he  found  to  result  from  the  fei  mentation  of  the  fruit  which  he  hail 
laid  aside.  Finally,  some  curious  mind,  observing  that  this 
spoiled  fiiiit  could  corrode  met;ils  with  which  it  came  in  contact, 
tried  this  sour  stuff  as  a  mediiine.  .\iiy  saccharine  sub- 
stance ill  solution  of  water,  if  diluted  and  exposc-il  to  the  air, 
will  ferment  anil  sour,  anil  \  inegar  is  formed." 

"  All  alcoholic  fluiils  can  be  used  ti>  make  vinegar  b\  ililiitiiig' 
with  water  and  expo>ure  to  the  air,  by  which  oxygen  is  absorbed 
and  the  alcohol  becomes 'an  acid.  .Acetic  acid  is  obtaineil  by  an- 
other very  difTerent  process,  but  all  acetic  ai  id  is  similar.  This 
acid  is  obtained  b}'  ilis^'illalion  from  hard  wooil,  kept  out  ol  con- 
tact with  the  aii-j  as  is  done  in  the  snioUe  house,  with  the  for- 
mation ol  dense  tarry  snioki'  This  smoke  is  I'ompo-eil  of  creo- 
sote, which  is  a  substance  for  which  the  smokehouse  I'xisis  and 
which  preserves  the  meat  wliii  h  is  hung- 1  here,  and  water  chargi'il 
with  variiHis  substances,  aiiu'>iig  wliii  li  priiu  i|iall\  is  acetic  acid. 
Very  large  quantities  of  acetic  ai  id  arc  maile  in  this  \\a\',  and 
by  treatment  with  alkalies  ami  acids  this  larr\  aclil  can  be  con- 
verted into  bright  --hari)  aciils,  from  which  mam  i  liemicils  can 
be  prepareil  for  use  in  art  anil  metlicine. 

"  We  thus  see  that  some  of  these  substances  called  .icetates 
area  compound  of  this  aciil  and  some  ol  the  metals  we  have  re- 
ferred to.  Vou  have  all  seen  the  corrosion  which  occurs  in  smokv 
stove  pipes  where  the  draught  is  faulty,  and  you  have  also  seen 
the  liquid  which  drops  from  Ihese  corroiled  pipes.  This  is  acetic 
acid,  formeil  from  the  incoiiiplete  combuslicn  of  the  \\  oihI  in  \'our 
stove  or  furnace,  and  tlu-  liquid  is  ai  etaic  ol  iron,  and  the  black 
slain  inaile  on  the  floor  is  the  acetate  of  iron  and  ilie  taiiiiium  in 
the  wooil  forming  ink.  Vinegar  made  from  aci-tic  acid  lacks 
the  cdor  anil  fiavor  of  what  ma\  be  called  natural  vinegar.  " 

Mr.  Williams,  in  answer  to  a  question  as  to  tin-  soun-e  i>f  s.ilt, 
saiil  that  he  traci'd  the  elements  of  it  as  il  i.uiie;  .-i  p;ut  of  the 
huge  fireball  of  which  the  earth  once  was,  fused  oxidi-s  and 
liyilrates,  acting  ami  reading  on  each  other  as  the\'  lay  side  by 
-ide,  only  to  be  heaved  again  ami  again,  until  the  li\diog<'n  ol 
tlu'  hydrati's  anil  the  oxygen  of  t he  oxiiles  pai  ted  to  leunilc  as 
water  vapor  ;  I  his  condensing  in  the  high  .itt  it  uiles,  caught  b\ 
the  lips  of  the  mountains,  ruiining  down  their  hot  sides  oiil\  to 
act  on  hot  oxides  and  to  be  thiown  again  .'iml  ag.iiii  in  hot  \.'ipi>r, 
again  to  ilescend  until  succeeding  ages  brought  pools;  pools 
becaim-  seas,  and  seas  became  oceans,  ami  salt  was  dissoUeil. 
The  sea  was  salt,  oceans  were  drieil  up,  and  the  earth  hail  mines 
of  salt,  ami  thus  were  they  made  together.  The  earth  ga\e  the 
sea  its  salt  and  the  si-a  gave  the  e.'iilh  its  salt. 


THE  CANADIAN  ELECTRICAL  NEWt 


230 


THE  CANADIAN  ELECTRICAL  NEWS 


Derember.  1901 


TRADE  NOTES. 

The  Wire  &  Cable  Company,  of  Montreal,  have  ordered  a  300 
horse  power  compound  engine  from  the  Robb  Engineering  Com- 
pany, Amherst,  N.S. 

The  Electrical  Construction  Company,  of  London,  Ont.,  have 
installed  a  lighting  plant  in  the  St.  Laurent  Convent,  St.  Laurent, 
Oue.,  also  one  for  the  Dowsley  Spring  &  Axle  Company,  Chat- 
ham, Ont. 

The  Robb  Engineering  Company,  Amherst,  have  received  an 
order,  through  Ahearn  &  Soper,  Ottawa,  for  a  40  horse-power 
engine  for  the  Dominion  Arsenal,  Quebec. 

The  Jenckes  Machine  Company,  of  Sherbrooke,  Que.,  have  just 
issued  a  new  142-page  catalogue  of  hoisting  engines  and  mining 
machinery  manufactured  and  supplied  by  them.  It  is  a  most 
complete  work,  containing  many  useful  tables  and  excellent  illustra- 
tions and  a  price  list  of  the  vai  ious  lines  of  goods  which  they 
supply,  including  mining  machinery,  steam  engines  and  boilers, 
turbines,  saw  mill  m'achinery,  etc.  The  company  will  be  pleased 
to  send  a  copy  of  the  catalogue  to  any  of  our  readers  who  may 
be  interested. 

The  Blenheim  "News"  of  November  7th,  1901,  after  noting 
the  objection  to  the  payment  of  various  accounts,  in  its  report  of 
the  Town  Council  meeting  says  :  "A  pleasant  change  was  the 
prompt  manner  in  which  the  Goldie  &  McCulloch  Co.'s  account  of 
$2,829.50  for  boiler,  engine  and  fittings  was  passed  ;  amid  words 
of  highest  commendation  by  all  the  members  for  the  manner  in 


which  that  firm  had  carried  out  their  contract.  On  motion  it  was 
decided  to  tender  them  a  vote  of  thanks  for  the  manner  in  which 
they  had  done  their  work. 

The  Dodge  Manufacturing  Companj-,  of  Toronto,  Limited, 
have  recently  completed  very  substantial  extensions  in  the'  way  of 
new  modern  machine  shops  and  foundrj-,  also  a  very  handsome 
two  storey  office  building  for  general  offices  and  draughting 
rooms.  Bolh  shops  are  equipped  with  10  ton  3  motor  electric 
travelling  cranes.  The  machine  shop  is  equipped  with  veni'  heavy 
tools  of  latest  design  and  the  foundry  with  all  the  most  modem 
ideas  in  foundry  equipment.  The  Dodge  Company  are  nrow  tak- 
ing care  of  all  kinds  of  foundrj'  and  machine  shop  work,  no 
matter  how  large,  and  are  undertaking  early  deliveries.  Power 
transmission  machinery  is  their  specialty,  a  260  page  catalogue 
descriptive  of  which  is  mailed  on  application. 

The  Wisconsin  River  Pulp  &  Paper  Company,  of  Stevens  Point, 
Wis.,  recently  installed  three  pairs  of  36-inch  McCormick  turbines 
built  by  the  S.  Morgan  Smith  Company,  York,  Pa.  Each  pair  is 
mounted  on  a  cast  iron  draft  chest  in  a  steel  flume,  and  develops 
350  h.p.  with  200  revolutions  under  a  working  head  of  18  feet. 
The  Smith  Company  claim  to  build  the  highest  speed  cylinder 
gate  turbines  now  offered  the  public.  Thev  also  furnished  the 
International  Paper  Company  three  pairs  39-inch  and  one  pair  of 
36-inch  McCormick  turbines  mounted  in  a  similar  manner,  which 
when  tested  at  Hoh'oke  gave  85  per  cent,  efficiency  and  extra- 
ordinary speed.  These  wheels  are  developing  7,200  h.p.  under 
50  feet  head  and  are  used  for  operating  pulp  grinders  at  Rurrford 
Falls,  Maine. 


FOR  SALE. 

I  35  light  Reliance  Aic  Dynamo  in  first  -  class 
condition. 

I  60-llght  Royal  Type  Transformer,  1040  volts 

to  110  newly  re-wound. 
3  lo-hght  Shellenberger  Watt  Meters, 
a  20-light  Duncan  Watt  Meters. 

The  above  will  be  sold  cheap.  Address 

Corporation  of  Mitchhli,  ,Ont.,  Box  207. 


Sole  Makers  of  tlie  . 


THE  SMARTEBY  MACHINE  C  0.,  LI.MITED 


Manufacturers  of 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL,  fi^. 


1: 


Just  the  tKing 
for  yovir  Office 

^8 

The  busy  man  can't  carry 
everything  in  his  head.  The 
wise  man  doesn't  try  to,  but 
uses  one  of  our  desk  calendar 
pads.  They  are  fitted  into  a 
neat  .stand  and  contain  the  date 
and  space  for  memoranda  foi- 
every  day  in  the  year.  Sent 
complete  post-paid  to  any  part 
of  Canada  or  the  United 
States  on  receipt  of  price — 

Only  Fifty  Cents 

Orders  for  pads  for  1902  should 
be  forwarded  at  once.  Address 

The  Canadian  Electrical  News 

TORONTO,  CANADA 


Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 

Cranes 
Shafting  and  Pulleys 

Send  for  Calalog'ue 
before  buying. 


The  Smart-Eby  Machine  C>.,  Ltd. 

79/  Baiton  St.  East  -   Hamilton.  Unt. 
Western  Office  : 
4iq  Hastings  St.,  N'ancouver,  B.  C. 
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Barkey  Bros,  have  secured  the  contract 
for  hg-hting  the  town  of  Tilsonburg,  Ont. 

The  contract  for  wiring  and  lighting  the 
new  building  of  the  Ontario  College  at 
Guelph,  Ont.,  has  been  awarded  to  the 
Guelph  Light  &  Power  Company. 

C.  M.  Bowman,  M.P.P.,  is  interesting 
himself  in  the  development  of  the  water 
power  of  the  Savgeen  river  at  Southamp" 
ton,  Ont.  It  is  estimated  that  a  dam  built 
across  the  river  would  furnish  i,ooo  horse 
power. 

W.  M.  German,  M.P.,  and  B.  Payne,  o^ 
Niagara  Falls,  Ont.,  last  week  submitted 
to  the  Dominion  Government  the  plans  of 
the  Ontario  Power  Company  for  develon- 
ing  water  power  at  Niagara  Falls.  It  is 
proposed  to  take  the  water  by  a  canal  to 
the  Welland  River  at  Chippewa. 

A  talk  on  "Wireless  Telegraphy"  was 
given  before  the  Toronto  Engineers'  Club 
on  December  3rd,  by  Prof.  T.  R.  Rose- 
brugh,  of  the  School  of  Practical  Science. 
The  attendance  at  the  meeting  was  large 
and  the  lecture  most  interesting,  practical 
demonstrations  being  given  by  means  ot 
apparatus  provided  by  the  lecturer. 

We  are  indebted  to  the  Street  Railway 
Company,  120  L'berty  street,  New  York, 
for  a  copy  of  "  Practical  Electric  Railway 
Hand  Book,"  by  Albert  Herrion.  The 
author  of  this  work  has  succeeded  in  gett- 
ing together  a  great  deal  of  valuable  data 
directly  applicable  in  the  construction  and 
operation  of  electric  railway  systems- 
There  are  many  illustrations  of  such  ap- 
pliances, structures  and  methods  as  have 
been  adopted  in  practice  by  street  rail- 
ways in  the  United  States.  As  an  appen- 
dix we  find  an  interesting  chapter  on 
storage  batteries  and  boosters  and  another 
on  undergrounil  conduits. 

There  is  a  collection  of  odd  addresses 
in  the  Goldie  &  McCulloch  Companj''s 
office  at  Gall  that  is  decidedly  interesting. 
The  peculiar  and  various  ways  the  firm's 
name  is  spelled  and  the  unique  addresses 
are  very  amusing.  P'requently  letters  are 
addressed  to  this  firm  to  Branlford,  Toron- 
to and  Guelph.  One  English  firm  recently 
addressed  a  letter  "  Gait,  Canada,  near 
Toronto.  "  But  some  little  idea  may  be 
gained  of  how  widely  the  firm  of  Goldie  & 
McCulloch  is  known  tl)r>.>ughout  Canada 
by  the  fact  that  a  letter  froir  British  Col- 
umbia was  addressi  d  them  to  Guelph,  bu' 
was  not  delivered  to  the  Guelph  oflice. 
Apparently  the  mail  clerk  on  the  train  was 
so  familiar  with  the  firm  name  of  Goldie 
&  McCulloch  that  he  overlooked  the  letter's 
address  and  put  it  in  the  Gait  Mail  bag. — 
Gait  Reformer. 


The  ratepayers  ot  Newcastle,  N.B., 
carried  a  by-law  >  n  December  6th  to  raise 
$76,000  for  the  purpose  of  providing 
an  electric  light  plant  and  waterworks  and 
sewerage  system.  D.  Morrison  ii  Mayor 
of  the  town. 


A  subscriber  to  the  ELECTRICAL  News 
writes  that  he  is  in  thf  market  to  purchase 
a  successful  electric  lighting  business.  Any 
of  our  readers  having  such  a  business  to 
dispose  of  should  communicate  with  this 
office. 


21  Bleuru,     ^-  r^-  LeBituN 
MONTREAL,    m.  de  tillers 


MOTORS  niNAMOS 

Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


Armatures  Re-wc>1'nd. 

CC>MMUTATCTRS  RE-BUILT. 

Specl\l  Machines  Designed  and  Blilt 
Repairs  Ri'shed. 


WESTON 


il 


GO. 


WAVERLY  PARK,  Essex  Co.,  N.J..  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N 88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 

W/eston  standard  portable 

Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAM METERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  ST.ANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  .iccuracy  and  lowest  consumotion  of  energy. 

John  Starr,  son  &  Co..  Limited 


ManufactnrerH  and  iTohhers  of 


Electrical  Appliances 
arvd  Supplies 

We  carry  the  larf/ettt  Htoch'  of  Electric  Supplies  in  the 
Maritime  Provinces  and  can  fill  orders  jtromptli/. 
Get  our  prices  before  huyinff  elsewhere. 


HALIFAX.  N.  S. 


J  34  Granville  Street 


/'.  O.  Box  44S 


You  U00S6  Money  Every  Time  a  Bell  SHds. 

WARREN'S  PULLEY  COVER 

(Applied,  witli.  a  I3r-u.sl:i.) 

WILL   STOP  THE  SLIPPING. 

IT  LASTS  FOR  YEARS. 
Regular  ease,  125  square  feet  $14.00. 
Special      "     40        "         $  6.00. 
With  brushes  and  full  instructions. 

You  pay  for  it  only  if  foiiiid  .satisfactory  after  a  fair  trial  of  thirty  da3's. 

F.  B.  DIXON  *  CO., 


30  Wellington  Street  East, 


TORONTO,  ONT. 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 
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The  Canad'an  General  Electric  Company  are  opening- an  office 
in  London,  Onl. 

Mr.  Robert  H.  Smith  is  reported  to  have  sold  his  electric  light 
plant  at  Tilbury,  Ont.,  to  Mr.  F.  A.  Nelson. 

Mr.  E.  Kyle  has  been  given  a  contract  to  light  the  streets  o 
Merrickville,  Ont  ,  for  five  years,  at  the  price  of  $660  a  year. 

United  States  capitalists  are  said  to  be  negotiating  for  the 
establishment  of  an  electric  street  railway  system  in  Levis,  One 
George  Clinton  has  submitted  a  proposition  to  the  village 
council  of  Cumberland,   B.C.,  to  install  an  electric  light  plant 
there. 

The  Grant-Hamilton  Oil  Company  are  building  a  new  factory 
on  Strachan  avenue,  Toronto.  It  will  be  200x100  feet  and  two 
storeys  in  height. 

The  town  engineer  of  Goderich,  Ont.,  has  recommended  the 
purchase  of  two  loo-light  transformers  and  other  supplies  for  the 
electric  light  plant. 

The  town  council  of  Paris,  Ont.,  has  passed  a  by-law  grant- 
ing a  fifty  year  franchise  for  an  electric  railway  to  Dr.  Ickes  and 
J.  C.  Wallace,  representing  the  \"on  Echa  Company. 

Mr.  G.  G.  McPherson,  K.C.,  representing  a  syndicate,  has 
applied  to  the  c\ty^  council  of  Stratford,  Ont.,  for  a  franchise  for 
an  electric  railway  to  be  built  between  that  city  and  Mitchell. 

Mr.  L.  A.  Campbell,  of  Rossland,  has  secured  from  the  Cas- 
cade Power  &  Light  Company  the  contract  for  the  erection  of 
their  pole  line  from  Cascade  to  Phoenix,  B.C.  The  power  house 
and  head  works  will  be  built  by  Mr.  John  Copp.  The  total  work 
will  cost  in  the  neighborhood  of  $50,000. 

Persons  interested  in  the  development  of  power  at  Lac  du 
Bonnet,  Man,,  purpose  building  an  electric  railway  from 
Winnipeg  to  that  place.  Mr.  H.  Burkholder,  of  Chicago,  is 
mentioned  as  the  promoter.  The  cost  of  the  road  will  be  in  the 
neighborhood  of  $1,000,000,  and  the  length  62  miles.  The 
erection  of  pulp  and  carbide  mills  at  Lac  du  Bonnet,  to  be 
operated  by  electric  power,  is  also  spoken  of. 


The  citizens  of  Douglas,  Man.,  are  talking  of  taking  steps  to 
install  an  electric  light  plant. 

The  council  of  the  town  of  Orillia,  Ont.,  are  asking  S17  per 
horse  power  per  annum  for  electrical  power  from  Ragged 
Rapids. 

The  town  council  of  Oriilia,  Ont.,  are  announced  to  have 
awarded  the  contrac  t  for  electric  plant  to  the  Canadian  General 
Electric  Corhpany. 

Mr.  R.  E.  T.  Pringle,  of  Montreal,  is  wiring  the  Elder- 
Dempster  steamer  Monmouth  for  lighting  purposes.  The  work 
's  being  done  at  St.  John,  X.  B. 

The  Dominion  Subway  Companj  is  asking  for  incorporation,  to 
construct  underground  subways  and  cables  in  the  city  of  Mont- 
real. The  applicants  include  Messrs.  C.  F.  Sise  and  Robert 
Mackay. 

Mr.  H.  P.  Dvvight,  president  and  manager  of  the  Great  .\orlh- 
western  Telegraph  Company,  Toronto,  lias  presented  96 
volumes  of  standard  works  to  the  librarv  of  the  Muskoka  Sani- 
tarium. . 

Mr.  Frank  G.  Walsh,  local  manag^er  of  the  Bell  Telephone 
Company  at  Winnipeg,  has  as  a  result  of  ill-health,  been  granted 
six  months'  leave  of  absence  and  has  gone  to  Southern  Califom'a. 
His  many  friends  look  forward  to  his  return  next  spring  in  im- 
proved health. 

Fourteen  British,  one  Canadian  and  one  German  firms  are 
announced  to  have  entered  vehicles  for  the  forthcoming  competi- 
tion for  self-propelling  lorries  for  military  purj->oses.  The  trials 
will  commence  on  December  4  and  will  take  place  in  the  vicinity 
of  .Aldershot,  England. 

It  is  rumored  that  th^  Peterborough  Hydraulic  Company 
which  is  really  the  Quaker  Oats  Company,  are  endeavoring  to 
secure  a  controlling  interest  in  the  Pcterboroug^h  Light  \  Power 
Company.  It  is  understood  to  be  the  intention  of  the  former 
company  to  develop  their  water  power  to  its  full  extent,  and  plans 
for  the  equipment  of  the  old  jxiwer  house  on  the  Ashhurnham 
side  of  the  river  have  been  prepareil. 


Westinghouse  Induction  Motors 


No 
Skilled 
Attendance 
or  Previous 
Experience 

for 
Operation 


Economy 
of 
Power 


Westinghouse  Induction  Motors  Opt  rating  Grain  Elevators. 


Westinghouse  Electric  <fe  Mfg.  Co. 

PITTSBURG,  PA. 

Ahearn  &  Soper,  Limited,  Ottawa,  Canada 


New  York,  Buffalo,  Philadelphia, 

Atlanta,  Chicago,  St.  Louis, 

Dallas,  Pittsburg,  Minneapolis, 

Boston  Cincinnatti 
e    nver,  Mountain  Electric  Company, 


Syracuse,  Washington.  D.  C. 

Seattle,  Detroit, 
Los  Angelos  Cleveland 
San  Francisco 
G.  &  0.  Banitr  &  Co.,  City  of  Mexico. 
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The  directors  of  the  Windsor  Hjtel,  Montreal,  are  considering- 
the  question  of  installing  a  system  of  telephones  throughout  the 
building.  The  idea  is  to  have  a  telephone  in  each  of  the  four 
hundred  rooms. 

The  town  council  of  Cornwall,  Ont.,  is  considering  the  taking 
over  of  the  plants  of  the  Cornwall  Electric  Light  &  Gas  Company, 
and  a  by-law  to  that  end  may  be  submitted  to  the  ratepayers  at 
the  January  elections. 

The  Otonabee  Power  Company,  of  Peterborough,  Ont.,  has 
been  granted  a  lease  by  the  Dominion  government  of  the  power 
available  at  No.  5  dam  on  the  Otonabee  River.  The  energy  is 
estimated  at  625  horse  power  and  the  price  is  $2  per  h.  p. 

The  civic  officials  of  Toronto  Junction,  Ont.,  are  still  discuss- 
ing the  lighting  problem.  Mr.  Joseph  Barrett,  representing  the 
Humber  Light  &  Power  Company,  is  asking  $60  a  year  for  each 
2,000  c.p.  light  while  Mr.  Keith  has  offered  to  supply  300  c.p. 
lights  at  $31  a  year. 

It  is  likely  that  a  by-law  will  be  submitted  to  the  ratepayers  of 
Brockville,  Ont.,  to  raise  the  sum  of  $50,000  for  improvements  to 
the  lighting  system.  The  improvements  recommended  by  the 
commissioners  include  two  new  dynamos,  new  transformers  and 
meters,  lightning  arr'esier  and  switch-board. 

The  Owen  Sound  Electric  Light  Company  have  just  installed  a 
50  light  bi-polar  dynamo  in  the  saw  mill  of  Maitland,  Rixon  & 
Company  at  Owen  Sound,  Ont.  The  power  is  obtained  from  the 
mill  engines.  This  makes  the  fourth  plant  which  the  above  com- 
pany have  installed  in  Owen  Sound,  the  otiers  being  600  lights 
for  the  North  American  Bent  Chair  Company,  200  lights  for  the 
National  Cable  Company,  and  200  lights  for  the  Grey  &  Bruce 
Portland  Cement  Company. 

A  cat  was  the  cause  of  much  trouble  to  the  International  Trac- 
tion Company  and  the  Niagara  Falls  Power  Company.  The  cat 
climbed  a  trolley  pole  on  the  Buffalo  and  Lockport  electric  rail- 


o  A  Single  27  nch  o 

Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  hori/.ont.il,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  nioel  the  rec|uiremcnts 
of  almost  any  situation. 


We  alsi)  huiUI   SU'am,   l\iwei'  and  l'"loclricai 

Pvimping  Machinery 

for  all  purposes, 

Air  Compressors 

for  the  Air  Lift  S\  slcm  aiul  gcm  ial  use, 

Air  Pumps,   VaLCUum  Pvimps, 

and  Jet  and  Surface  Condensers. 

immmi  i  mmm  co. 
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way  and  endeavored  to  walk  on  a  feed  wire.  Her  tail  touched 
the  parallel  wire  and  a  short-circuit  was  the  result.  A  fuse  at 
the  Niagara  Falls  power  house  was  burned  out.  It  is  said  that 
about  two  hours  elapsed  before  the  cause  of  the  trouble  was 
located. 

A  resolution  has  been  passed  by  the  Finance  Committee  of  the 
Montieal  city  council  to  the  effect  that  permanent  inspectors  be 
engaged  to  inspect  all  electric  meters  and  to  inspect  and  ex- 
amine regularly  undergroimd  wires. 

The  Cataract  Power  Company,  of  Hamilton,  is  considering 
the  advisability  of  extending  its  lines  so  as  to  light  the  village  of 
Grimsby,  Ont.,  in  which  case  the  electric  plant  owned  by  Mr. 
VanDyke  would  probably  be  taken  over.  [ 

At  the  coming  session  of  the  provincial  legislature  the  appli- 
cation for  the  incorporation  of  the  Toronto  &  Hamilton  Railwav 
Company  will  come  up.  The  company  asks  for  power  to 
construct  an  electric  railway  between  Toronto  and  Hamilton. 

The  by-law  authorizing  the  purchase  by  the  town  of  Almonte, 
Ont.,  of  the  Metcalf  water  power  has  been  finally  passed  in 
council.  A  committee  has  also  been  appointed  to  purchase  the 
necessary  supplies  for  the  electric  light  plant. 

Experiments  with  "optical  telegraphy,"  made  under  the  direc- 
tion of  the  French  Military  Engineering  Department,  have  just 
been  concluded  at  Nice,  with  the  result  that  all  the  forts  along 
the  Italian  border  are  to  be  supplied  with  "optical  telegraphy." 
The  expei iments  consisted  in  making  luminous  projections  to- 
wards Toulon  and  Corsica.  The  distance  is  70  miles  in  one 
direction  and  1 35  miles  in  the  other,  and  the  system  is  said  to  have 
worked  with  an  efficiency  that  surprised  General  Pamard,  under 
whose  supervision  the  trials  were  conducted. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stcck,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


Glarkson  School  o!  TechnoioQu potsdam°N.Y^"'°"^'' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanieal  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tution  moderate. 

WM.  S.  ALDRICH,  Director. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with   DOUBI.K  coil  I'II.AMENT) 

Canadian  Patent   applied  for.     Any  Base, 
Candle  Power,   or  EfTiciency.    Sample  orders 
solicited  and  the  most  thorough    lest  invited. 
Every  l>amp  tested  and  warranted.  Packed 
dozen  in  a  box,  240  Lamps  in  a  case. 

MANUFACTURED  BY 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

U'tiltfr  Orosp,  niontii'iil 

Sole  .Selling  Agent. 


CANAOA 


FARQUHAR  BROS. 

Harrington,  cor.  Hlomer  Sts.  IltiUfax,  N.S. 
Contractors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc. 

Lighting  Plaiils  iiistalli'il  ^omploto. 

We  make  a  s|)ecially  of  Arc  aiid  Incan- 
descent Lighting  for  public  anil  |)rivali? 
residences. 
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SPARKS. 

The  Brockville  Lighf&yPower  Company,  Limited,  of  Brock- 
ville,  Ont.,  lias  by  a  special  resolution  of  the  shareholders,  re- 
solved to  go  into  dissolution  and  wind  up  the  affairs  of  the  com- 
pany. 

At  a  meeting  of  the  directors  of  the  Niagara,  St.  Catharines 
and  Toronto  Railway  Company,  held  last  week,  Mr.  John  W. 
Herbert,  of  New  York,  was  elected  president,  and  Mr.  ^melius 
Jarvis,  of  Toronto, 'secretary. 

A  number  of  Hamilton  and  Toronto  stock-holders  in  the  Metro- 
politan Electric  Company  met  in  Toronto  recently  and  appointed 
a  committee  to  go  to  Ottawa  and  make  a  personal  examination 


of  the  works  in  progress,  with  a  view  to  allaying  certain  skepiism 
as  to  the  value  of  the  company's  works  and  franchise. 

Mr.  James  Wilson,  of  the  C.  P.  R.  Telegraphs,  announces  that 
work  on  the  first  section  of  the  Pacific  cable  will  begin  on  Januarj' 
I.  The  first  span  to  be  laid  will  be  that  from  Banfield  Creek, 
Vancouver  Island,  to  Fanning  Island,  a  distance  of  360  miles. 
This  length  of  cable  will  weigh  8,000  tons. 

A  cable  from  London,    Eng.,    states   that   there    were  372 
tenderers  for  the  construction  of  the  twentj' thousand  horse-power 
plant  for  the  South  London  electric  tramwa\-s,   half  of  them 
being  from  American  and  German  bidders.    It  is  the  larges 
contract  of  the  kind  ever  sec  ured  by  a  Briti-^h  firm. 


Manhattan 
Regulating  Reactance  Coil 


Manhattan  Series  A.C.  Enclosed  Lamps 


Office  . 
.  43  Wellingrton  St  East 


Stora^ge  Batteries 


For  Central  Station  and  Street  Railway  Work,  Private  Electric  Light  Instal- 
lations, Electric  Motor  Carriages,  Delivery  Waggons,  Launches,  Fire 
Alarms,  Telegraph,  Portable  Lamps,  especially  adapted  for  the  use  of 
physicians. 

Highest  efficiency  and  lightest  weight,  with  greatest  capacity  of  any  Battery 
on  the  market.     Write  for  catalogue  and  prices  to 

CANADIAN  ^  MOTOR.S,  ^  Limited 

710-724  YONGE  ST..  TORONTO. 


Economy, 
Durability,  Simplicity,  Small  Cost. 
All  Steam  Users  are  Interested. 
Send  for  Cataloguss  and  Prices. 


The  H-ardill 
Cornpolind  Engine 

d     iuiii  Speed 

Simplified  Valves 

Universal  Application 

Perfect  Design 

Built  in  all  rt     b  tf  - 

THE  HARDILL  COMPOUND  ENGINE  CO.. 

OF  miTCMElL.  ONT  .  LIMITED 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corre- 
sponding' with  advertisers. 
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13RAOSTREETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  World 
Executive  OflRces  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor 
mation  that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer 
cantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 

Offices  IN  Canad  :  Halifax  N.S.;  Hamilton,  Ont.; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


THOS.  A.  FARRELL 

32  VICTORIA  SQUARE,  MONTREAL 

DYNAMOS 
MOTORS 

AND 

SWITCHBOARDS 


COMBINATION  and 
ELEC.  FIXTURES  and 
BRACKETS. 


agfnt  for 
The  Electrical  Construction  Co. 
of  London,  Limited 
The  Warren  Co.,  Chicago,  III. 

TEL.,   MAIN  4457. 


THE 

JENGKES  MACHINE 

COMPANY 
SKerbrooke,  Q\ie. 


Crocker 
Turbines 

These  are  illustra- 
tions of  our  well-known 
Crocker  Turbines,  which 
are  unequalled  for  use 
under  low  and  medium 
heads.  Our  90  page 
illustrated  catalogue  is 
at  your  disposal. 

Estimates  promptly 
and  cheerfully  made. 

^^^^ 

Write  us.  .  . 
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Hf\ND-BOOK 

OF 

STEflAA 
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&LEGTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Eng^ineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 
TORONTO      -  CANADA 
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FIRE  ALARM  APPARATUS  and  ) 
TELEGRAPH  INSTRUMENTS  ® 


"  Nessphones, '  Montreal 

419  St  James  St, 

Cor.  Crais. 

MONTR&f^L 

Telephone  No.  iioa 


ATENTS 


IN 
ALL 

COUNTRIES 


^^^^  GUARANTEED 

■     BEAUDRY  &  BROWN 

H    Civil  Engineers  and  Land  Surveyers 
I07  ST.  Jambs  St.,  Montreai 


flTeie|one^4.50 

Guaranteed  to  fiive  Safisfnetioti . 

Apply  for  Pamphlets  and  Particulars  to 

The  SAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square,  Montreal,  Que. 

Tel.  Main  4546        Tel.  Enst  17. 


Now  is  the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs- 
Consider  also  that  we  have  been  selling  our 
high  grade  incandescent  lamps  for  years;  the 
lamp  is  good,  the  price  is  right. 

Munderloh  Co., 


61  St.  Sulpice  Stx>eet 


IVIONXRE  AL 


"Our  Oak  Leather  is  Tanned  and  Curried  in  the 
*'good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  EXTRA" 
"brand. 


THE  J.  G.  McLaren  belting  co. 

FACTORY:  MONTREAL  TORONTO.  VANCOUVER. 


REMOVAL  JJOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.     Opposite  Court  House.    'Phone  1103. 

DynaLiTios,  Motors, 

Fixtuers,  Svipplies 

Eleetric  Light  and  Wiring  Contractors. 


Do  You  Use  Your 
NEIGHBOR'S  TELEPHONE? 
By   so   doinij   you    are    injurintj   his  business. 
•A  4  4  4 

PRESENT  RATES 

make   it   possible    tor    \ou    to    li;i\c  ;i   telephone  in 
YOUR  NAME 

T*^^  Bell  Telephone  Co.. 

OF  CANADA 
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SPARKS. 

The  British  Columbia  Electric  Railway  Company  are  about  to 
commence  the  erection  of  a  new  boiler  house  in  connection  with 
their  plant  at  V'nncouver,  B.C. 

The  Aurora  Electric  Light  Company,  of  Aurora,  Ont.,  have 
made  improvements  to  their  power  house  by  the  erection  of  an 
addition  of  12  feet  to  the  building'  and  a  large  brick  chimney. 

At  the  forthcoming  session  of  the  Ontario  Legislature  an 
application  will  be  made  for  the  incorporation  of  the  Toronto  & 
Hamilton  Electric  Railway  Company,  to  build  a  railway  from 
Toronto  to  Hamilton. 


A  by-law  has  recently  been  carried  by  the  ratepayers  of  New- 
castle, N.  B  ,  to  provide  funds  for  waterworks,  sewerage  and 
electric  light  systems.  It  has  been  decided  to  engage  Mr.  W^illis 
Chipman,  C.E.,  of  Toronto,  to  prepare  the  necessar)  plans  and 
superintend  the  work  of  installation. 

Pending  the  settlement  of  the  arbitration  suit  in  connection 
with  the  proposed  purchase  of  the  electric  and  gas  plants  by  the 
corporation  of  Kingston,  an  agreement  has  been  reached  by 
which  the  Kingston  Light,  Heat  and  Power  Company  will  con- 
tinue the  contract  quarter  by  quarter  until  the  vote  of  the  rate- 
payers is  taken  to  decide  the  question  of  purchase. 


PAIR  OE. 


McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —       300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-SmitK  CompoLny 

YORK,  Penn.,  U.  S.  A. 


Neutralizes  Oils  in  Boiler   Prevents  Scale 

LORD'S  BOILER  60MF0UND 

I  carry  in  stock  half-barrels  and  barrels  of  the  numerous  formulas,  which  are  manufactured 
specially  for  various  waters,  and  if  you  are  troubled  with  boiler  scale  kindly  send  me  a 
sample  for  analysis,  and   I  will  quote  you  prices  on  Chemicals  which  are  certain  to  clean 

your  boilers  and  keep  them  clean. 

Engineers*  Supplies         -:-  Lubricating  Oils 

DAVID  SLEETH,  MONTREAL 
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The  GreoLt  Satisfaction 
I  The  Wheelock  aLi\d  Ideal  Engines 


Cii\  e  has  won  for  them  the  highest  praise  from 
Eng^ineers  and  Manufacturers  all  over  Canada. 

ECONOMICAL.  EVEN  SPEED.  WELL  BUILT 

The  Goldie  &  McCulloch  Co.,  Limited, 

OAIvT,  OISITARIO. 


I 


We  Also  Make 


WIIKKI.OC  K  KN(MNKS,  n>fAI,  ENC.INES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACIIINKRV,  II.OIIR  MILL  MACHINERY,  WOLE  GYRATORS,  WOOU-WORKING  MACHINERY,  SHINGLE  MACIHNKKY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRIC:TION    CLUTCH    PULLEYS,    CHAIN    TACKLE,    SAFES,    VAULTS   AND   VAULT  DOORS. 


«  VVRITK  VOR  t  A'l  AI.OC.  A  K'lM  KNT  K. 
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TRADE  NOTES. 

The  Robb  Engineering'  Company  are  buildingf  four  100  horse- 
power Mumford  boilers  for  the  new  round  houses  of  the  Inter- 
colonial Railway  at  Stellarton  and  Sydney,  N.  S. 

The  Canadian  General  Electric  Company  have  sent  out  an 
'attractive  and  useful  Diary  for  1902,  8^x10  inches  in  size.  On 
'the  front  cover  is  a  female  figure  holding  aloft  an  electric  lamp, 
'a  spra\'  of  autumn  maple  leaves  and  the  name  of  the  company. 
Tha  back  cover  shows  an  excellent  view  of  the  company's 
works  at  Peterborough.  Following  the  last  memoranda  pages 
are  tables  giving  common  fractions  and  their  decimal  equivalents, 
and  the  weight  and  resistance  of  pure  copper. 

At  a  meeting  of  the  leather  belting  manufacturers  of  Canada, 
held  on  the  2nd  inst.  at  the  Windsor  Hotel,  Montreal,  it  was 
resolved  that  on  account  of  the  very  high  price  of  hides  it  was 
necessary  to  advance  prices  twenty  per  cent.,  to  take  effect  at 
once.  For  the  same  reason  all  the  manufacturers  in  the  United 
States  in  this  line  of  goods  advanced  iheir  prices  on  the  i2lh 
ult.  to  the  same  extent. 

The  Goldie  &  McCuUoch  Company,  Limited,  of  Gait,  Ont., 
are  very  busy  in  all  departments.  The  following  orders  booked 
in  November  will  give  some  idea  of  the  volume  of  business  done 
by  this  firm  : — 6  Wheelock  engine-;,  4  boilers,  i  heater,  1  large 
complete  fiour  mill  plant  (gyrator  system),  for  Welland  Ont. ; 
other  flour  mill  machinery  for  New  Brunswick,  83  grain  storage 
tanks  and  16  steam  pan  dry  kiln  for  American  Cereal  Company 
of  Peterborough,  which  completed  an  order  for  44  of  those  pans, 
6  gas  engines,  some  of  which  go  to  Manitoba,  and  3  emery 
choppers.  In  the  wood  tool  department  they  are  also  busy, 
having  booked  10  orders  for  large  tools,  and  in  the  safe  depart- 
ment besides  several  single  orders  for  safes  and  vault  doors,  they 
have  sold  a  carload  for  Sydne}-,  C.  B. 


Incorporation  has  been  secured  by  the  Olonabee  Power  Com- 
pany, Limited,  of  Peterborough,  with  a  capital  of  $200,000.  The 
personnel  of  the  company  is  Messrs.  G.  'W.  Ferguson,  Adam 
Hall,  W.  T.  Hall  and  G.  L.  Hay,  of  Peterbotough,  and  John  A. 
Bennett,  of  Olonabee. 


SPARKS. 

The  ratepayers  of  Souris,  Man.,  are  discussing  the  question  of 
lighting  the  village  by  electricity. 

The  Sarnia  Gas  and  Electric  Light  Companj-,  of  Sarnia,  Ont., 
are  installing  a  new  generator  of  large  capacity. 

The  opinion  of  the  ratepayers  of  Guelph,  Ont.,  on  the  question 
of  municipal  control  of  street  lighting  is  to  be  tested  on  Januarj  blh. 

The  management  of  the  Intercolonial  Railway  have  decided  to 
install  an  electric  plant  for  lighting  their  buildings  and  yards  at 
Sydney,  N.  S. 

The  street  railway  at  Belleville,  Ont.,  has  finally  been  purchas- 
ed by  Messrs.  A.  E.  Lewis  and  Walter  Alford,  of  that  city.  The 
price  is  given  as  86,500. 

The  annual  meeting  of  the  shareholders  of  the  Winnipeg 
Electric  Street  Railway  Company  will  be  held  in  the  city  01 
Winnipeg  on  January  22nd. 

Mr.  Irwin  Hilliard,  of  Morrisburg.  is  promoting  a  company 
having  for  its  object  the  building  -of  an  electric  railway  from 
Morrisburg  to  Winchester,  Onl. 

The  contract  for  building  75  miles  of  telegraph  line  near 
.\lberni,  B.  C,  has  been  awarded  by  the  Dominion  Govemment 
to  T.  D.  Conway,  at  the  price  of  $6,400. 

The  Granby  Rubber  Company,  of  Granby,  ^uc,  comemp'ate 
building  an  industrial  railway  system  in  connection  with  their 
works.  The  railway  will  be  narrow  gauge  and  operated  bv 
electricity. 

The  London  Railway  Company,  of  London,  Ont.,  is  applvrng* 
for  incorporation,  to  build  an  electnc  road  from  Ingerssoll  to 
London.  The  incorporators  include  Messrs.  F.  G.  Rumball,  T. 
H.  Purdom  and  T.  C.  Knott. 

Mr.  W.  J.  Smith,  chief  engineer  of  the  Dominion  Government 
buildings  in  Toronto,  died  at  his  residence,  381  Markham  street, 
on  December  30th  last.  He  had  been  ill  for  some  lime.  Mr. 
Smith  in  early  days  was  a  well-known  contractor,  and  was  con- 
nected with  the  work  of  straightening  out  the  Don  river.  When 
the  Laiuier  GovernmenI  came  into  power  ho  was  appointed  to 
~i;ri  i  t^il   i*N.-.\Kl.  Wm.  Hell  .i-.  eiigitu'i-i  >'f  GovernmenI  buildings. 
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ODGE  MAN'F'G  CO.,  OF  TORONTO,  LIMITED 

Engineers.  Founders  and  Machinists. 

TORONTO,  ONT. 
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STORAGE  BATTERIES  AND  60-CYCLE 
RAILWAY  ROTARIES. 

Bv  Edward  L.  Reynolds. 

The  use  of  storage  batteries  upon  electric  railways 
and  lighting-  stations  has  within  the  last  few  years 
reached  great  prominence,  and  it  has  become  an 
accepted  fact  with  most  engineers  that  batteries  should 
necessarily  form  part  of  modern  designs  for  power 
systems  of  this  character. 

The  most  customary  applications  of  batteries  to 
electric  railway  systems  in  the  past  have  been  in  the 


installed  in  the  power  house  and  in  the  rotary  sub- 
stations. 

The  advantage  of  installations  of  the  above  general 
character  are  too  well  known  for  additional  comment 
here,  but  it  is  the  desire  to  call  attention  to  one  par- 
ticular use  of  batteries  in  conjunction  with  6o-cycle 
rotary  converters  that  prompts  the  following  brief 
description  of  the  Hamilton  Electric  Light  and  Cataract 
Power  Company,  of  Hamilton,  Ont.  This  application 
ot  the  battery  idea  is  of  quite  recent  origin,  and 
deserves  most  earnest  consideration. 


•    «  • 
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Fii;;  I. — Switchboard  and  Bai  i  kkv  Boosi  kk. 


stations  where  direct  current  is  generated,  and  at 
points  far  out  upon  the  lines,  say  from  five  to  ten 
miles  from  the  power  house.  In  both  cases  the 
batteries  have  in  general  been  installed  to  regulate  the 
excessive  fluctuations  in  load  peculiar  to  railway  work. 
By  thus  relieving  the  machinery  and  coppir  of  these 
rapid  changes  in  load,  and  obtaining  a  constant  load 
factor  approximating  loo  per  cent.,  the  cost  of  opera- 
tion, tlie  maintenance  of  machinery  and  tiie  first  cost 
of  machinery  and  copper  iiave  been  in  a  great  many 
cases  reduced  to  an  astonishing  degree.  Batteries 
have  also  been  used  very  extensively  in  connection 
wiih  roads  operating  from  iiigh-tension  alternating- 
current  transmission  with  rolary  conversion  to  ^^oo 
volts  direct  current,   the  battery  in  such   cases  iieiiig 


This  company  generates  from  water  power.  Tlio 
water  is  taken  from  Lake  Erie  near  the  last  lock  of 
the  Welland  canal,  and  led  about  twelve  miles  to  tlie 
edge  of  the  mountain.  Here  it  has  a  head  of  275  ft., 
and  falls  to  the  wheels  througli  an  iron  lluine  of  8  ft. 
diameter  at  the  top  and  6  ft.  at  the  bolttmi.  Electric 
power  is  generated  at  2400  volts,  two  phase,  and 
stepped  up  to  22,000  volts,  three  phase,  and  thus 
delivered  thirty-four  miles  to  llainilton. 

The  sub-station  at  Victoria  A\enue,  Hamilton,  con- 
tains all  the  machinery  required  to  transform  and 
distribute  tlie  current  for  the  \arious  uses  iec|uireil. 
Thus  power  is  distributed  to  the  llnmilton  Street 
Railway  Company,  the  Hamilton  and  nuiulas  Railway 
and  the  Hamilton   Radial   Railwav,  ami   is  also  used 


THE  CANADIAN  ELECTRICAL  NEWS 


January,  1902 


for  light  and  power  in  the  city.  This  light  and  power 
consists  of  iio-volt  incandescents  and  arcs  and 
alternating-current  motors.  The  apparatus  in  the 
sub-station  consists  of  three  300-kw,  66-cycle  rotary 
converters,  with  550-volt  secondaries,  ten  175-kw 
static  transformers,  22,000-volt  three  phase  to  2,400- 
volt  two  phase,   six    150  k.w.    static  transformers. 


the  operation  of  this  battery  lies  in  the  fact  that  it 
would  hardly  be  possible  to  operate  the  rotaries 
without  the  battery  on  account  of  hunting.  An 
additional  advantage  of  this  battery  is  that  of  supplying 
current  to  the  roads  during  the  early  rnorning  hours, 
when  the  load  is  light,  thus  giving  an  all-night  service 
without  the  necessity  of  operating  the  rotaries  con- 
tinuously. 

The  flexibility  of  this  system  is  marked, 
and  the  advantage  of  operating  lights, 
synchronous  motors  and  direct-current 
motors  from  the  same  transmission  line 
is  of  manifest  importance.  It  is  sufficient 
to  say  that  the  storage  battery  has  thus 
opened  a  field  in  which  lighting  and 
railway  interests  become  one,  and  it  is 
safe  to  predict  that  all  high-tension  trans- 
mission lines  designed  to  supply  direct 
current  through  rotaries  for  railways 
will  be  laid  out  upon  the  abo\e  general 
plan,  and  light  furnished  from  the  same 
lines  wherever  it  is  applied. — From  the 
Street  Railway  Journal. 


Fk;.  2. — Thrkk  300  K.  W.  I^otariks. 

22,000-volt  three  phase  to  350-volt  two  phase,  and  a 
storage  battery  of  "  Chloride  Accumulators"  of  capacity 
equal  to  400  amps,  at  550  volts. 

The  switchboard  and  battery  booster  are  shown  in 
Fig.  I,  the  rotaries  in  F"ig.  2.  The  transformers  are 
shown  in  Fig.  3.  These  machines  supply  current  to 
the  railways,  and  are  operated  in  parallel  with  the 
storage  battery.  The  latter  absorbs  the  fluctuations  of 
the  current  and  enables  the  rotaries  to 
run  steadily  with  a  fixed  constant  load, 
which  represents  the  average  demand  of 
the  railway  circuit.  It  is  this  fact  that 
renders  it  possible  .to  operate  incandes- 
cents and  arcs,  electric  street  cars  and 
synchronous  motors  from  the  same  busses 
fed  from  current  over  the  same  high- 
tension  transmission  line. 

The  regulating  effect  of  tliis  battery  is 
shown  by  the  two  cuts,  F"igs.  4  and  5. 
Fig.  4  is  a  reproduci  ion  of  a  voltage  curve 
taken  froin  a  recording  volt-meter  while 
the  battery  was  in  service.  This  voltage 
is  taken  upon  the  1  lo-volt  lighting  circuit, 
and  shows  a  variation  of  such  small 
magnitude  that  it  is  not  detected  from 
observation  of  the  lights.  Fig.  5  is  a 
reproduction  of  a  similar  curve  during  a 
corresponding  period  of  another  day  when 
the  battery  was  off  the  circuit.  Here, 
under  the  same  local  conditions,  a  fluc- 
tuation in  voltage  of  large  magnitude  is  seen,  rendering 
operation  impracticable. 

This  battery  has  uses  other  tiian  the  regulation  of 
fluctuations.  Frequently  upon  a  system  of  this 
character  some  trivial  accident  to  line  or  machinery 
will  cause  temporary  shut-downs.  In  the  plant  under 
consideration  such  accidents  have  occurred  several 
times,  but  the  roads  have  never  been  closed  down, 
since  the  battery  has  discharged  upon  such  occasions 
to  tide  over  the  troubles.  The  Hamilton  Company  has 
found  that  one  of  the  strongest  points  with  regard 


  THE  BREMER  ARC  LAMP. 

.Mr.  l.aporie  read  a  paper  before  the 
International  Society  of  Klectricians  in 
Paris  recently,  giving  the  results  of  tests  of  the  Bremer 
arc  lamp  made  in  the  central  laboratory  of  electricity  in 
Paris  during  the  last  exhibition.  .According  to  the 
Electrical  Engineer  the  characteristic  features  of  the 
Bremer  lamp  are  the  arrangement  of  the  carbons,  which 
are  nearly  vertical,  but  form  an  acute  angle  ;  the  regu- 
lation of  the  arc  under  the  influence  of  a  magnetic  field, 
tlie  regulation  being  made  automatically  by  the  inten- 


FiG.  3. — Thk  Tk.\nsfokmers. 

sity  of  the  current;  and  the  use  of  a  special  positive 
carbon,  the  composition  of  which  is  still  kept  secret. 
For  a  43  to  45  volt  and  q  ampere  lamp  the  special 
positive  carbon  has  a  diameter  of  7  mm.,  while  for  the 
negative  carbon  a  Siemens  carbon  of  6  mm.  diameter 
is  used.  The  special  positive  carbon  has  a  considerably 
liighor  specific  resistance — 12,300  miciohms  centimetre 
— that  of  the  Siemens  carbon  being  between  S.^ch-*  and 
9,400.  The  positive  carbon  contains  a  certain  number 
of  metallic  salts,  and  during  combustion  rather  large 
quantities  of  deposits  arc  formed,  magnesia   being  the 
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principal  constituent.  This  magnesia  is  deposited  on 
a  screen  above  the  arc,  which  then  acts  as  a  reflector 
and  produces  a  favourable   distribution   of  the  hg"ht. 


his  tests,  the  author  says  :  "It  cannot  be  denied  that 
these  figures  are  favourable  to  the  Bremer  lamp.  The 
only    point   which   still    needs    to  be  cleared    up  is 


no 
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Fig.  4.— Voltage  Curves,  with  Battery  in  Circitt. 
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Fig.  5. — Voltage  Curves,  Without  Battery  in  Circuit. 


The  colour  of  the  light  is  peculiar  ;  it  is  between  the 
colour  of  the  light  of  incandescent  lamps  and  that  of 
ordinary  arc  lamps  without  globe.  The  results  of 
photometric  tests  and  the  comparison  with  an  ordinary 
arc  lamp  show  that  the  consjumption  of  watts  per 


whether  the  price  of  the  special  carbon  may  not  offset 
the  advantage  put  in  evidenceby thephotometric  tests." 


One  of  the  essentials  of  doing  good  trade  paper 
advertising  is  to  know   when   and  where  to  adx  ertise, 


No.  6.  -View  in  Baitkry  Kcom. 

candle  for  the  ordinary  arr  lamp  is  about  twice  thai  as  well  as  how.  dood  advertising  in  poor  publica- 
for  the  Bremer  arc  lamp,  the  I'xacl  ratio  takon  from  lions  is  on  a  par  with  poor  advertising  in  good 
the  table  being  200  f  I  I  7.     Relci  ring  to  the  results  of  papers. 
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The  interest  that  is  being  shown  in  the 
iTepirtmeTt"      Question  and  Answer  Department  of 

this  journal  is  most  ifratifying^  to  the 
publishers.  A  large  number  of  readers  have  accepted 
the  invitation  to  submit  questions,  and  as  a  result  it 
has  been  possible  to  give  information  touching  a  wide 
variety  of  subjects.  We  are  thankful  to  those  who 
have  sent  in  questions,  as  we  feel  that,  besides  the 
assistance  which  has  been  given  them,  a  live  questioti 
and  answer  department  is  one  of  the  best  means  of 
•making  the  journal  useful  to  and  appreciated  by  sub- 
scribers. Question-i  for  the  February  issue  are  now  in 
order. 


Thf.  Ottawa  Electric  Company  are  the 
'^"'^nc  ughtlir'"  plaintiffs  in  a  suit  now  before  the  Ottawa 

courts  that  is  of  considerable  interest  to 
electric  lighting  coinpanies.  The  action  arose  out  of 
the  Ottawa-Hull  fire  ot  April,  1900,  by  which  a  large 
portion  of  the  circuits  and  other  property  of  the  Ottawa 
Electric  Company  were  destroyed.  The  present  action 
is  brought  to  recover  the  amount  held  by  the  corpora- 
tion for  alleged  breach  of  contract.  L'nder  its  agree- 
ment with  the  company  the  city  is  entitled  to  deduct 
50  cents  a  light  for  the  lights  which  are  out  at  times 
in  different  parts  of  the  city  when  they  should  be  burn- 
ing. The  company,  however,  claim  exemption  in  this 
instance,  on  the  ground  that  it  was  through  no  fault  or 
negligence  on  their  part  that  the  lights  in  question 
were  not  burning.  The  amount  involved  is  between 
$12,000  and  $15,000.  Whatever  may  be  the  decision, 
it  would  seem  to  be  a  wise  precaution  for  lighting  com- 
panies to  endeavor  to  have  embodied  in  their  agree- 
ments w'ith  iTiunicipalities  a  provision  covering  such  a 
contingency  as  was  responsible  tor  the  suit  in  question. 


It  is  interesting  to  watch  the  constantly 

Electricity  in  Glass  •         ,     •  t     ^  ■  \~  ^ 

„  broadening  uses  ot  electricitv.  bventu- 

Making.  ^ 

ually  its  applications  seem  likely  to  be- 
come almost  as  numerous  as  the  varied  branches  of  in- 
dustry. It  is  now  proposed  to  employ  a  continuous 
electric  furnace  in  the  manufacture  of  glass.  Since  the 
glass  is  electrolytically  decomposed  by  a  continuous 
current,  it  is  necessarv  toemploy  altern.iting  currents  for 
the  electric  glass  furnace.  The  furnace  contains  three 
electric  arcs,  arranged  along  an  inclined  plane.  Below 
each  arc  is  a  pocket  in  which  the  fused  mass  can  collect 
and  overflow  to  the  next  one.  The  crushed  and  mixed 
material  is  fed  in  a  continuous  stream,  the  fused  glass 
being  drawn  off  in  like  manner.  The  lower  tempera- 
ture of  fusion  of  glass-making  material  as  compared 
with  those  employed  in  the  manufacture  of  calcium 
carbide,  has  made  possible  the  construction  of  a  con- 
tinuous furnace.  .\n  important  advantage  to  be  secured 
by  the  use  of  the  electric  furnace  in  glass  factories  is 
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the  saving  in  cost  and  maintenance  of  plant,  such  as 
furnaces,  regenerators,  gas  producers,  etc.  By  the 
electric  furnace  the  heat  necessary  to  immediately  fuse 
the  powdered  material  is  always  available,  thereby 
saving  time.  It  also  permits  of  glass-making  wherever 
water  power  is  available,  instead  of  in  certain  localities 
only  in  which  cheap  fuel  can  be  had. 


In  our  November  issue  some  parti- 
Mond  Gas  aLd  Gas     ^^^j^^^  ^  ^j^^    jy,^^^ ^  ^ 

Engines.  "  ' 

gas  which  is  being  exploited  in  Eng- 
land. We  have  since  received  a  copy  of  a  report  on 
the  subject  made  by  Mr.  Edward  Atkinson  to  the  Bos- 
ton Manufacturers'  Mutual  Fire  Insurance  Company. 
Mr.  Atkinson  has  recently  returned  from  England, 
where  he  investigated  the  process  of  producing  the  gas. 
He  states  that  large  steam  plants  are  being  wholly  re- 
moved in  order  to  make  way  for  the  introduction  of 
Mond  gas  and  the  gas  engine.  In  making  this  gas  no 
coke  is  produced,  but  practically  the  whole  of  the  coal 
is  burned  away  by  a  minute  supply  of  air  and  steam. 
Dr.  Mond,  the  inventor,  is  able  to  use  ordinary 
slack  coal  and  to  turn  this  into  gas  at  so  low  a  temper- 
ature as  to  obtain  much  more  ammonia  than  can  be  got 
from  the  coal  distilled  for  illuminating  gas.  This  pro- 
ducing gas  has  no  illuminating  qualities,  but  is  used 
principally  for  two  purposes,  namely,  as  a  source  of 
motive  power  in  gas  engines,  and  in  the  employment  of 
furnace  heat  by  the  aid  of  regenerators.  It  is  claimed 
that  the  sulphate  of  ammonia  obtained  will  repay  three- 
fourths  of  the  cost  of  the  coal  used. 


ing  value  of  ihe  gas  at  125  British  thermal  units  per 
cubic  foot,  and  the  gas  must  never  contain  more  than 
14  per  cent,  of  carbon  monoxide.  If  the  consumer  uses 
the  gas  for  lighting  purposes  the  company  may  cut  ofi 
his  supply. 


The  recent  achievements  by  Signor 
Ocean  Telegraphy.  Marconi   towards   the  transmission  01 

messages  across  the  Atlantic  without 
the  employment  of  wires  has  aroused  intense  public 
interest  in  that  system  of  telegraph}-,  and  placed  it  in 
the  category  of  commercial  possibilities.  Marconi's 
success,  if  such  it  may  be  termed,  has  been  speedily 
accomplished,  as  it  was  in  the  year  1895  that  he  first 
turned  his  attention  to  wireless  telegraphy.  From 
laboratory  tests  he  gradually  increased  the  distances 
over  which  the  messages  were  transmitted  until  he  has 
finally  bridged,  as  it  were,  an  ocean  space  of  nearly 
two  thousand  miles.  For  military  purposes  wireless 
telegraphy  has  been  found  advantageous  by  all  the 
leading  nations  of  the  world,  including  Great  Britain, 
France,  Germany,  Japan  and  Russia.  The  Govern- 
ment of  Canada  has  recognized  its  advantages  by  em- 
ploying the  system  for  transmission  of  messages  across 
the  Straits  of  Belle  Isle.  The  longest  distance  covered 
previous  to  the  trans- Atlantic  experiments  was  186 
miles.  This  was  from  the  Isle  of  Wight  to  Cornwall, 
England.  Gradually  the  obstacles  were  overcome. 
Marconi  claims  to  have  removed  the  objection  of  want 
of  privacy  by  tuning  his  receiving  instruments  so  that 
the  messages  will  respond  only  to  the  tuned  instruments. 


Sir  Frederick  Bramwell  makes  some  interesting 
comparisons  between  the  gas  engine  and  the  steam  en- 
gine. With  the  best  steam  engine  he  estimates  that 
only  14  percent,  of  the  energy  of  the  fuel  is  utilized, 
while  v\ith  the  gas  engine  twice  that  amount  can  be  ob- 
tained. Between  the  ordinary  gas  engine  and  the  or- 
dinary steam  engine,  the  comparison  is  much  in  favor 
of  the  former.  In  a  test  made  in  Birmingham  a  few 
years  ago  the  average  consumption  of  eight  steam  en- 
gines was  such  as  to  give  onlyabout  4  per  cent,  of  the  fuel 
energy,  whereas  Bramwell  contends  that  a  reason- 
ably good  gas  engine  will  give  seven  times  this  amount. 
He  claims  that  the  replacement  of  steam  engines  by 
gas  engines  would  save  four-fifths  of  the  coal  now  con- 
sumed. Another  point  advanced  in  favor  of  the  Mond 
gas  engine  is  that  the  ammonia  produced  yields  a 
money  value  of  4  shillings  6  pence  per  ton  of  coal  con- 
simied.  If  the  results  claimed  by  Bramwell  can  be 
obtained,  producer  gas  may  well  receive  the  attention 
of  owneis  of  steam  plants.  One  objection,  however,  to 
the  Mond  process  is  that  it  can  only  be  applied  economi- 
cally in  large  establishments  requiring  not  less  than  one 
hundred  horse  power.  Another  objection,  and  per- 
haps a  more  serious  one,  is  that  the  gas  is  intensely 
poisonous  and  must  he  used  with  great  care  to  prevent 
leakage. 

An  act  governing  the  supply  of  this  gas  for  power  and 
heating  purposes  has  been  passed  in  favor  of  the  -South 
Staffordsiiire  Mond  Gas  Company.  The  maximum 
price  is  fixed  at  three  pence  per  1,000  cubic  feet  to  con- 
sumers requiring  not  less  than  16,000,000  cubic  feet 
per  annum,  and  four  pence  to  consumers  requiring  less 
that)  this  quaiitity.     The  ait  plaies  tlie  minimum  heat- 


Marconi's  success  has  been  doubted  by  sucli  elec- 
tricians as  Edison,  Greely  and  others,  but  this  is  only 
what  might  be  expected  when  it  is  remembered  how 
much  incredulity  attended  the  laying  of  the  first  trans- 
Atlantic  cable  and  the  introduction  of  other  inventions 
representing  recent  electrical  progress.  The  achieve- 
ment is  such  as  should  elicit  both  admir;it  on  and  com- 
mendation from  scientists  and  the  public  at  large. 
Admitting  that  what  Marconi  claims  to  have  accom- 
plished in  sending  signals  across  the  Atlantic  to  be 
true,  the  question  at  once  suggests  itself  whether  the 
system  is  commercially  practicable.  On  this  point  no 
one  can  speak  with  certainty  ;  developments  must  be 
awaited.  If  it  is  found  possible  to  devise  some  scheme 
of  non-interference  to  prevent  confusion,  so  that  the 
messages  may  be  received  at  the  point  intended,  a  long 
step  forward  towards  its  adoption  for  commercial  pur- 
poses will  have  been  made.  The  absence  of  such  pro- 
vision has  so  far  been  one  of  the  greatest  objections  to 
all  forms  of  space  telegraphy.  Another  point  that  sug- 
gests itself  is  the  possibility  of  interference  from  fogs, 
clouds  or  storms.  It  wireless  communication  across 
oceans  should  be  found  feasible,  it  would  result  in 
greatly  cheapening  the  cost  of  communication,  and 
would  be  found  of  peculiar  advantage  to  Great  Britain 
and  her  Colonies.  It  is  somewhat  singular  that  only 
within  the  past  year  Prof.  Pupin,  of  Columbia  Univer- 
sity, has  invented  a  system  of  telephony  without  wires, 
making  it  possible  to  converse  over  much  greater  dis- 
tances than  were  considered  practicable. 


The  Berlin  &  Hritlm'port  Klectric  Stri'ot  Ivailway  Company, 
Limited,  h.is  obtained  a  c  li;u"ter  of  incorporation,  to  eonsti  uel  an 
I'loeltic  railway  between  Berlin  and  Bridjjeport,  Out. 
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tached  to  his  instruments  which  enabled  him  to  detect 
signals  which  the  instruments  w^ould  not  record.  The 
combinations  were  perfect  though  faint.  Those  re- 
ceived on  Thursday  wer^  less  distinct  than  those  of  the 
previous  day.  This  is  attributed  to  trouble  experienced 
in  keeping  the  kite  elevated,  owing  to  baffling  winds. 

At  the  station  at  Cornwall  a  large  circle  of  twenty 
poles  had  been  set  up,  each  one  of  which  is  150  feet 
high  and  bears  an  aerial  wire.  The  electric  force  that 
is  sent  out  from  this  transmitting  station  is  said  to  be 
one  hundred  times  greater  than  that  at  the  ordinary 
wireless  telegraph  station. 

When  a  permanent  station  is  installed  on  this  .-"ide 
Marconi  will  not  be  dependent  upon  fluctuations  of  the 
wind,  and  he  is  confident  of  making  the  signals  strong 
and  reliable,  that  is,  not  requiring  such  delicate  and 
sensitive  receiving  instruments,  by  employing  much 
greater  power  at  the  sending  station. 


\"iEW  OF  PoLOHU  Station,  Cornwai.i,,  Whence  Signaij<  wekk  Transmitted. 


MARCONI'S  TELEGRAPHY  EXPERIMENTS. 

On  December  15th  the 
announcement  was  made  by 
the  press  that  Signor  Wil- 
liam Marconi  had  succeeded 
in  transmitting  signals 
across  the  Atlantic  ocean 
without  the  use  of  connect- 
^^^^^^^^  ^^^^^  ing  wires.  At  first  there 
1^^^^^^^^^  ^^^Ir    was  much  incredulity  on  the 

part  of  the  public,  but  later 
details  seemed  to  establish 
the  fact  that  definite  results 
had  been  achieved.  Before 
leaving  England  Marconi  had  made  arrangements  to 
test  the  experiment.  The  two  objective  points  were 
the  Poldhu  Station  at  Cornwall,  England,  and  Signal 
Hill  at  St.  Johns,  Newfoundland,  the  distance  between 


Signor  William  Marconi. 


these  two  points  being  2,100  miles.  Marconi  arrived  at 
St.  Johns  on  December  6th,  bringing  with  him  most  of 
the  essential  apparatus  for  his  experiments.  Three 
days  later  he  cabled  to  the  Cornwall  station  orders  to 
begin  signalling  according  to  a  pre-arranged  schedule, 
commencing  at  3  p.m.  daily  and  continuing  until  6 
p.m.  During  these  hours  Marconi  elevated  a  kite  with 
an  ferial  wire.  He  remained  at  the  recorder  attached 
to  the  receiving  apparatus,  and  to  his  great  satisfaction 
received  signals  at  intervals  under  such  conditions  as 
assured  him  they  were  genuine. 

The  signals  consisted  of  dots  corresponding  to  the 
letters  in  the  Morse  alphabet,  which  is  made  by  three 
dots  or  quick  strokes.  Again  on  Thursday,  during 
the  same  hours,  the  kite  was  elevated  and  the  same 
sisrnals  were  renewed.  Marconi  states  that  he  received 
the  signals  through  a  specially  sensitive  telephone  at- 


l-"oilowing  the  announcement  of  Marconi's  success 
came  an  unexpected  development.  The  inventor  was 
served  with  legal  documents  from  the  solicitors  of  the 
Anglo-American  Telegraph  Company.  These  notified 
him  that  the  company  possess  an  exclusive  monopoly 
to  operate  or  construct  within  Newfoundland  and  its 
dependencies  any  system  by  which  telegraphic  com- 
munication can  be  obtained  from  any  point  in  the 
colony  to  outside  places.  They  demanded  that  he 
cease  his  experiments  and  remove  his  apparatus  forth- 
with, otherwise  the  company  would  apply  for  an  in- 
junction restraining  him  from  further  tests.  The 
difliculty  has  been  referred  to  the  London  officials  for 
negotiations,  and  it  is  expected  that  a  satisfactory 
settlement  will  be  reached.  Meanwhile  Marconi  has 
temporarily  ceased  his  experiments  in  Newfoundland 
and  is  said  to  have  decided  upon  a  point  in  Cape  Breton 
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from  which  to  conduct  further  experiments  and  to  have 
investigated  some  other  sites  with  a  view  to  erecting  a 
permanent  station.  The  Dominion  Government  have 
offered  him  every  facility  for  erecting  a  station  on  the 
Nova  Scotia  seaboard.  At  time  of  writing  the  inventor 
is  in  the  city  of  o^'^i"^  conferring  with  the  Govern- 
ment officials.  He  will  then  proceed  to  England  to 
assist  in   the   negotiations   with   the  Anglo-American 


Harbv^r  at  St.  Johns,  Nfld— Signal  Hill  on  the  Left. 

Company.  It  is  reported  that  he  expects  to  return  to 
Canada  early  in  the  spring. 

Guglielmo  Marconi  was  born  at  Griffore,  near  Bo- 
logna, on  April  25,  1874.  His  mother  was  English  and 
his  father  was  Italian.  Since  i8g8  he  has  resided  in 
England.  In  March,  1899,  the  first  message  by  wire- 
less telegraphy  was  sent  across  the  English  Channel, 
from  South  Foreland  to  Bologna,  thirty-two  miles 
distant.  In  the  following  summer  the  French  naval 
vessel  Vienne  communicated  with  both  France  and 
England  at  a  distance  of  42  miles.  A  month  later 
Marconi  enjo)  ed  the  distinction  of  directing  the  man- 
CEUvres  of  the  British  fleet,  sending  messages  more 
than  eighty  miles  from  one  ship  to  another,  and  130 
miles  through  two  ship  stations.  He  subsequently 
came  to  America  and  successfully  reported  the  interna- 
tional yacht  races  by  his  wireless  system.  His  patents 
are  controlled  by  the  Marconi  Marine  Communication 
Company,  Limited,  and  by  the  Marconi  Wireless  Tele- 
graph Company. 

MR.    DWIGHT's  VIHWS. 

Concerning  Marconi's  experiments,  Mr.  H.  P. 
Dwight,  of  Toronto,  general  manager  of  the  Great 
Northwestern  Telegraph  C'ompany,  says  : 

"  I  learned  a  long  time  ago  to  believe  that  there  was 
no  limit  to  electrical  development.  I  used  to  think 
there  might  be,  but  the  older  I  get  the  more  I  am  in- 
clined to  believe  that  this  business  of  ours  is  in  its  in- 
fancy. The  first  Atlantic  cable  that  was  laid,  45  or 
ijiore  years  ago,  gave  a  little,  feeble  sign  of  life  and 
expired.  It  was  hardly  more  successful  than  this  ex- 
periment of  Marconi's  in  bringing  a  signal  1,700  miles 
across  the  Atlantic.  It  is  well  known,  however,  that 
the  successful  laying  of  that  cable  and  the  fact  that  it 
showed  even  a  feeble  sign  of  life  gave  confidence  to 
enthusiastic  promoters  of  cable  telegraphy,  and 
in  due  time  capital  was  forthcoming  for  other  cables, 
until  there  are  to-day  14  Atlantic  cables  working 
regularly  and  successfully  between  America  and  the 
Old  World. 


"It  can  hardly  be  considered  impossible  or  even  un- 
likely that  a  similar  development  may  take  place  in 
wireless  telegraphy.  It  will  take  time,  however,  to  do 
this.  There  are  many  difficulties  to  be  overcome,  but 
the  best  electrical  experts  in  the  world  are  alive  to  the 
situation,  and  it  will  not  be  their  fault  if  wireless  tele- 
graphy does  not  become  succes>ful.  When  the  tele- 
phone was  first  invented  it  was  looked  upon  as  simply 
a  curious  toy,  and  nobody  ever  dreamed  of  such  a 
wonderful  development  of  its  use  as  we  see  to-day.  1 
look  upon  the  telephone  as  the  most  marvellous  inven- 
tion of  the  age.  The  wonder  of  it  is  overlooked  in  its 
familiar,  every-day  use.  If  it  had  been  said  twenty- 
five  or  thirty  years  ago  that  a  time  was  coming  in  the 
near  future,  when  a  man  seated  in  his  office  in  Toronto 
could  by  means  of  a  slender  wire  and  an  electrical  cur- 
rent, hear  his  friend  in  New  York  and  recognize  his 
voice  as  clearly  as  if  he  were  on  the  other  side  of  the 
table  ;  or  could,  by  like  means,  see  him  as  plainly  as 
if  he  sat  before  his  eyes,  such  statements  would  have 
been  looked  upon  as  equally  absurd  and  impossible. 
Yet,  one  of  these  is  to-day  a  familiar  thing,  and  the 
other  is  known  to  be  theoretically  possible,  and  not 
at  all  unlikely  may  become  a  common  occurrence. 

"  I  am  reminded  of  an  anecdote  of  Lord  Kelvin,  who 
visited,  incognito,  an  electrical  establishment  where  he 
was  shown  through  by  a  young  man,  who  expatiated 
at  great  length  upon  all  the  wonderful  matters  in  con- 
nection with  the  establishment  with  an  air  of  the 
greatest  possible  confidence,  evidently  intended  to  im- 
press the  visitor  with  the  idea  that  he  knew  it  all. 
When  he  got  through.  Lord  Kelvin  asked  him,  '  Can 
you  tell  me  what  electricity  is  ? '  The  young  man 
hesitated,  and  was  speechless  when  Lord  Kelvin  added, 
'  I  think  that  you  and  I  know  very  little  about  it.' 

"  Wireless  telegraphy  cannot  be  said  to  be  a  new 
discovery.  Electricians  long  ago  discovered  the  sym- 
pathy between  wires,  say,  on  opposite  sides  of  the 
street  ;  and  they  have  been  experimenting  to  see  how 


MAUCONI  S   S  l  ANOAKU   API'AK A  I  I  S. 


this  could  be  increased.  Sir  William  II.  Freeco,  the 
electrician  of  the  British  Post-office  Department,  has 
been  experimenting  for  many  years,  and  greatly  in- 
creased the  distance  o\'er  which  messages  could  bo  sent 
without  wires.  Marconi  and  others  have  simply  ex- 
panded this  idea,  increasing  distances,  until  now  it 
would  seem  that  a  signal,  at  least,  has  been  success- 
fully sent  over  the  Atlantic,  a  distance  of  about  1,700 
miles.    These  experiments  are  not  going  to  cease,  and 
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't  is  increditable  to  suppose  that  there  will  not  be  great 
advances  in  this  direction. 

"  Meantime  it  is  but  right  to  say  that  cable  com- 
panies and  telegraph  interests  are  not  greatly  alarmed 
as  to  any  immediate  injury  to  business  from  wireless 
telegraphy.  Whatever  may  be  the  success  of  the  latter, 
there  will  always  be  abundant  scope  and  use  for  all 
existing  systems." 


MARCONPS  ACHIEVEMENT. 

By  D.  H.  Keeley, 

Superintendent  Dominion  Government  Telegraph  Service. 

When  a  man  gets  his  name  up  for  anything  he  does 
or  has  in  hand,  he  finds  himself  liable  to  answer  for 
many  things  straightway  ascribed  to  him  that  he  never 
dreampt  of  in  his  philosophy.  To  Mr.  Marconi  many 
things  have  been  ascribed  in  advance  of  his  actual 
achievements.  He  has  so  far  never  taken  the  trouble 
to  warn  the  enthusiasts  who  indulge  in  these  imagin- 
ings against  their  going  too  fast.  But  after  all  that  is 
the  only  thing  he  could  warn  them  against  ;  for  in  the 
course  of  events  one  anticipation  after  another  has 
been  fulfilled  as  a  natural  consequence  or  a  foregone 
conclusion  of  the  wonderful  work  he  is  engaged  in. 
Anyone  being  persuaded  of  this  at  the  time  the  start- 
ling announcement  was  made  of  the  attainment  of 
trans-Atlantic  signalling  by  the  wireless  telegraph, 
would  naturally  await  confirmation  of  the  report  from 
the  head  centre.  This  confirmation  is  to  hand.  The 
writer  has  had  it  direct  from  Mr.  Marconi  himself  since 
his  arrival  at  Ottawa.  There  was  a  pre-arranged  sig- 
nal at  a  given  rate  from  a  costly  transmission  station 
at  Cornwall,  in  England.  When  the  perpendicular 
conductor  at  the  coast  of  Newfoundland  was  elevated 
by  balloon  to  a  certain  height,  the  receiving  apparatus 
caught  the  expected  waves  and  "  hundreds  and  hun- 
dreds of  them  at  the  pre-arranged  rate  were  received 
for  several  hours  continuously."  And,  as  the  writer 
was  given  to  understand,  the  concurrence  of  the  trans- 
mitted and  received  signals  was  established  by  cable 
messages  exchanged  at  the  conclusion  of  the  trial. 
All,  apparently,  that  remains  to  be  done  is  to  duplicate, 
on  this  side  of  the  Atlantic,  the  plant  that  is  in  opera- 
tion in  England  ;  then  messages  can  be  sent  to  and 
fro,  and  the  adaptation  of  the  Marconi  system  for 
spanning  the  seas  will  be  demonstrated. 

A  great  deal  ot  fuss  is  being  made  over  this  remark- 
able achievement  from  the  point  of  view  of  its  bring- 
ing the  two  continents  into  communication.  If  that 
was  all  there  is  to  it,  Mr.  Marconi  would  not  long  be 
remembered,  because  it's  an  old  thing,  and  he  would 
only  have  found  a  second  way  of  doing  what  we  now 
do  and  will  do  for  years  and  years  to  come  with  the 
submarine  wires.  What  Marconi  has  done  puts  it  in 
our  power  to  keep  in  touch  with  every  ship  that  sails 
to  sea.  These  vessels,  needing  only  the  requisite  and 
now  available  equipment,  can  be  in  touch  with  both 
shores  at  all  times.  There  need  not  be  more  than  one 
line  of  communication.  Mr.  Marconi  promises  a  lot 
of  them  to  be  obtained  by  means  of  an  harmonic  ela- 
boration ol  his  system.  To  my  mind,  one  line  would 
be  enough.  The  more  important  ships  at  sea  would  be 
akin  to  the  numerous  offices  on  an  ordinary  long  line  of 
telegraph  in  the  open  country  districts  where  the  busi- 
ness of  each  office  is  small.  In  the  aggregate,  it  is  a 
veiy  large  business — and  it  pays  ;  but  there  is,  never- 


theless, not  enough  of  it  to  occasion  the  stringing  of 
second  wire  on  the  poles.  So  then,  the  single  line  of 
wireless  communication  embracing  the  seas  would 
answer  all  requirements.  It  will  create  a  new  condition 
of  things  in  the  business  of  ocean  travel  and  operations 
on  the  seas  and  must  incidentally  increase  the  work  of 
the  submarine  cables  immensely. 

With  increased  traffic  there  is,  of  course,  the  possi- 
bility of  the  trans-Atlantic  cable  tolls  being  made  lower 
than  they  now  are,  so  everybody  will  be  the  better  off 
and  none  will  have  occasion  to  regret  the  advent  of  the 
distinguished  inventor  who  is  so  conspicuously  instru- 
mental in  bringing  it  all  about. 

Ottawa,  January  6th,  1902. 


I    QUESTIONS  AND  ANSWERS  \ 

"  Dynamo  "  :  I  would  like  a  little  more  information 
than  your  reply  to  '  Ambition"  conveys  in  your  No- 
vember issue,  about  electrical  heaters.  I  am  running 
a  small  municipal  alternating  pi  tnt  (1,000  x  52  v.),  and 
would  like  to  make  the  operator's  room  (10  x  12)  a 
little  more  comfortable  during  the  night.  I  have  power 
and  current  to  spare,  and  plenty  of  large  galvanized 
iron  wire.  I  am  not  particular  as  to  efficiency,  heat 
being  the  object,  and  if  you  could  without  taking  up 
too  much  space  explain  the  construction  of  a  service- 
able article  it  would  be  a  favor.  Must  a  transformer 
be  used,  or  can  it  be  run  off  the  primary  ?  My  ex- 
citer is  a  25  lighter  ( 1 10  v.).  Could  it  be  run  off  that  ? 
Is  the  heat  created  by  induction  or  direct  ?  Are  the 
two  leads  connected  with  the  two  terminals  of  one  coil 
without  danger  of  short  circuit  ?  If  a  cut-out  or  junction 
box  is  used,  what  size  should  the  fuse  wire  be?  What 
is  the  best  way  to  wind  non-inductively,  or  is  non-in- 
duction absolutely  necessary  ?  If  a  case  is  used,  what 
kind,  and  would  an  old  "  Babcock  "  do  ? 

.\ns.  —  It  is  not  possible  to  give  you  very  much  infor- 
mation in  the  limited  space  available,  but  the  following 
will  give  an  approximate  idea  of  how  to  set  about  the 
work,  though  you  must  remember  that  it  is  not  possible 
to  give  exact  figures,  the  results  obtained  varying  very 
much  with  the  arrangement  of  the  room  and  the  ma- 
terial used,  ordinary  iron  wire  especially  varying  very 
much  in  its  composition  and  consequently  its  resistance. 
\'ou  must  also  bear  in  mind  that  the  underwriters  are 
likely  to  object  to  anything  not  the  product  of  some 
well-known  manufacturer.  In  addition  to  the  iron 
wire  you  will  need  two  pieces  of  i  inch  pine,  eight  in- 
ches wide,  tlie  length  varying  from  8  to  10  feet,  depend- 
ing on  tlio  gauge  of  your  wire  and  the  size  of  the  man- 
drel on  which  you  coil  it,  sufficient  's  inch  sheet  asbes- 
tos to  cover  one  side  and  the  two  edges  of  these  K^ards, 
approximately  20  square  feet,  and  about  25  square  feet 
of  wire  netting,  inch  mesh,  and  screws,  glue  and 
small  staples.  Glue  the  asbestos  onto  the  boards,  so 
as  to  completely  cover  one  side  and  both  edges,  and 
after  coiling  the  wire  onto  a  2  or  3  inch  mandrel,  staple 
it  along  the  centre  of  the  covered  side  of  the  board,  tak- 
ing care  to  stretch  it  so  that  there  is  a  sp.-ice  of  about 
inch  between  e.ich  turn,  .\ssvmiing  that  you  have 
a  No.  8  wire,  we  would  suggest  that  you  coil  up  about 
325  to  350  feet,  and  after  connecting  one  end  to  one  of 
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the  52-volt  transformer  terminals,  temporarily  connect 
the  other  transformer  lead  to  various  points  along  the 
coil  until  you  get  a  heat  which  keeps  the  room  comfort- 
able. Do  not  let  the  wire  get  too  hot  or  it  will  sag  and 
get  out  of  shape,  and  also  will  gradually  burn  away. 
After  you  have  found  the  proper  length,  which  can 
only  be  determined  by  experiment,  the  wire  netting 
should  be  put  on  as  a  protection  ;  it  will  be  necessary 
to  cut  it  into  strips  and  bend  it  to  a  half  circle  before 
tacking  to  place.  It  should  be  kept  about  two  inches 
clear  of  the  coil  at  all  points.  It  will  take  two  heaters 
of  this  kind  to  keep  a  10  x  12  room  of  ordinary  height 
at  a  good  temperature,  connected  in  parallel  across  the 
52-volt  secondary  of  the  transformer.  It  would  not  be 
safe  to  connect  heaters  across  the  primary,  the  danger 
from  shocks  and  the  increased  fire  risk  being  too  great, 
nor  would  it  be  practicable  to  run  them  from  the  ex- 
citer, as  it  has  not  got  enough  capacity.  The  heat  is 
generated  directly  in  the  wire  which  carries  the  current. 
We  do  not  think  you  will  be  much  troubled  with  self- 
induction  in  a  heater  of  this  shape,  difficulty  being  ex- 
perienced only  when  the  wire  is  confined  in  an  iron  case. 
Heaters  built  as  above  will  require  about  a  40  ampere 
fuse  wire  for  each  ;  they  should  be  mounted  12  or  18 
inches  from  the  floor,  so  as  to  get  a  good  circulation  of 
air  round  them. 


"  C.  K.  B."  writes  :  When  gravity  batteries  are  set  up 
new,  how  long  a  time  should  elapse  until  they  are  in 
good  working  order,  and  how  long  should  they  last  be- 
fore renewing  cleaning  zincs,  adding  blue  stone,  etc.  ? 
2.  Are  the  Crowfoot  zincs  called  zinc  electros  ?  3. 
Does  a  galvanometer  register  the  strength  of  the  bat- 
tery, or  simply  show  that  there  is  a  current  on  the  line. 
The  kind  I  speak  of  is  simply  a  cheap  compass  on  top 
of  a  small  coil  of  wire.  3.  Would  circuit  being  open 
cause  gravity  battery  to  waste  zincs,  blue  stone  and 
strength  of  solution,  more  than  if  they  were  on  cir- 
cuit ?  In  testing  specific  gravity  with  a  glass  bulb 
affair,  I  think  they  call  it  a  Hydrometer,  should  the 
bulb  rest  on  the  blue  solution,  or  should  it  stand  up  on 
the  whole  solution  ?  What  should  it  register  ?  When 
my  battery  was  new  it  sank  until  the  bulb  was  on  the 
blue  solution  and  the  lop  of  the  glass  tube  was  almost 
under  the  water. 

Ans. — (i)  A  gravity  battery  is  in  shape  to  operate  just 
as  soon  as  set  up,  provided  you  have  used  zinc  sulphate 
round  the  zinc,  instead  of  water,  and  that  your  copper 
sulphate  is  a  saturated  solution.  The  time  they  will 
last  depends  very  much  on  the  service  they  perform  and 
the  temperature  of  the  room  ;  we  would  say  under  or- 
dinary conditions  from  say  3  to  6  months.  2.  Yes,  the 
Crowfoot  zincs  are  called  zinc  electrodes.  3.  It  really 
shows  the  presence  or  absence  of  current,  but  as  the 
deflection  is  dependent  on  the  current  strength,  and  the 
external  resistance  being  constant,  the  current  strength 
varies  with  the  voltage  and  resistance  of  the  batter)  ; 
it  is  under  this  condition  of  constant  external  resist- 
ance, a  more  or  less  reliable  indication  of  the  strength 
and  condition  of  the  battery.  4.  The  battery  will  last 
longer  if  closed  through  a  circuit  of  moderately  high 
resistance  than  if  left  on  open  circuit.  The  use  of  a 
hydrometer  is  scarcely  necessary  except  you  desire  to 
be  very  exact;  the  battery  ought  to  do  good  work  if 
the  zinc  and  copper  plates  are  clean,  the  zinc  sul- 
phate solution  weak  and  the  copper  suipiiatc  saturaleti. 


extending  about  an  inch  above  the  copper  plate.  The 
solution  can  be  kept  saturated  by  keeping  a  few  undis- 
solved crystals  of  the  bluestone  always  in  the  bottom  of 
the  jar. 

"Fireman"  :     What  is  a  surface  blow  off? 

Ans.^ — -It  is  a  cock  or  valve,  usually  used  in  connection 
with  boilers,  placed  at  or  a  little  below  the  usual 
water  level,  with  a  mouth  extending  into  the  boiler  of 
dished  or  pan  shape,  so  as  to  easily  collect  all  grease  or 
scum  floating  on  top  of  the  water,  which  blows  off  into 
the  outer  air  if  the  cock  be  opened.  This  surface  blow 
off  is,  of  course,  in  addition  to  the  usual  blow  off  valve, 
connected  as  nearly  as  possible  to  the  lowest  point  in  the 
boiler. 


"Ambition"  :  What  is  the  meaning  of  the  terms 
consequent  pole  and  salient  pole. 

Ans. — A  salient  pole  is  one  whose  magnetism  is  pro- 
duced by  one  set  of  windings  ;  the  flux  through  conse- 
quent poles  is  made  up  of  two  or  more  fluxes  generated 
by  two  or  more  coils. 


"Subscriber,  Montreal"  :     Can  you  inform  a  reader 

(1)  What  is  the  action  of  the  Wenhault  interrupter 
when  used  in  feeding   Rhumkoff  coils   with   A.    C.  ? 

(2)  Why  does  platinum  tip  get  burnt  off  electrode  in 
interrupter  so  easily  ? 

Ans.  :  (i)  The  principle  of  this  instrument  is  tliat  the 
current  flow  produces  a  gas  by  decomposing  the  acid 
surrounding  the  electrode,  this  gas  as  soon  as  formed 
insulating  the  electrode  and  thus  stopping  the  current 
flow.  As  soon  as  the  current  ceases  the  gas  dis- 
appears and  the  circuit  is  closed,  this  cycle  of  opera- 
tions repeating  with  great  frequency.  When  used 
with  alternating  current  the  instrument  has  to  be 
synchronized  or  timed  with  the  frequency  of  the 
circuit.  (2)  It  is  difficult  to  say  why  your  platinum  is 
burning  away  too  quickly  without  seeing  the  instru- 
ment in  question  ;  perhaps  you  are  trying  to  operate 
too  large  a  coil  from  it. 


"  E.  S.,"  St.  John,  N.  B.  :  In  a  communication 
received  lately  referring  to  two  special  makes  of  chain 
hoists,  one  is  described  as  being  capable  of  lifting  the 
same  load  with  the  same  energy  in  one  half  the  time. 
Is  this  not  contrary  to  well-known  mechanical  laws  ?" 

Ans.  :  The  same  load,  by  which  we  presimie  you 
mean  the  same  weight  through  the  same  distance, 
moved  in  one-half  the  time,  means  that  the  actual 
power  output  is  twice  as  large  in  the  short  time 
operation  as  in  the  other,  and  since  the  energy  de- 
livered to  the  two  hoists  is  the  same,  this  in  turn 
means  that  the  losses  in  the  slower  hoist  are  at  least 
twice  as  great  as  those  in  the  other,  or  in  otiier  words 
that  its  efficiency  is  not  greater  than  50  per  cent,  of 
the  efficiency  of  the  other  one.  From  the  above  you  will 
see  that  the  statement  in  your  question  is  true  vnider 
certain  conditions,  but  it  is  most  exlremeh'  improbable 
lli;it  those  conditions  will  ever  be  fouiul  in  practice, 
because  the  efficiencies  of  all  hoists  manufactured  by 
reputable  houses,  those  of  about  the  same  capacities 
being  compared  together,  will  not  vary  more  than  a 
comparatively  small  percentage,  a  discrepancy  of  10 
per  cent,  being  the  very  outside  fiiat  one  would 
expect  to  find. 
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A   SUCCESSFUL  AUTOMATIC  TELEPHONE 
EXCHANGE. 

At  Fall  River,  Mass.,  there  is  now  in  successful 
operation  an  automatic  telephone  exchange,  using  the 
Strowger  system  and  handling  the  business  ot  nearly 
600  subscribers.  The  exchange,  says  the  Electrical 
Review,  was  built  by  a  local  company  under  license 
from  the  Eastern  Automatic  Telephone  Company,  of 
Boston,  and  represents  the  most  modern  and  complete 
installation  of  automatic  telephones  in  the  United 
States. 

The  difference  between  automatic  exchanges  and 
manually  operated  exchanges  consists  in  the  entire 
suppression,  in  the  former,  of  the  services  of  a  third 
party  in  making  connection  between  two  subscribers. 
By  automatic  means  any  subscriber  is  enabled 
instantly  to  connect  himself  with  any  other  and  also 
automatically  to  disconnect  both  lines  when  his  con. 
versation  is  finished.  By  an  ingenious  application  the 
calling  subscriber  is  prevented  from  interfering  with 
the  line  already  in  use  and  is  notified  that  the  called 


the  difference  is  found  in  the  subscribers'  instruments 
and  in  the  exchange  itself. 

The  subscribers'  station  contains,  besides  the  usual 
bells,  transmitter,  induction  coil,  battery  and  receiver, 
the  selective  calling  apparatus,  which  is  mounted  in  a 
box  about  the  size  of  the  usual  telephone  magneto. 
On  the  front  of  this  box  is  a  disc  of  metal,  having 
along  the  edge  on  one  side  ten  holes  numbered  con- 
secutively from  I  to  o.  By  inserting  the  finger  in 
one  of  these  holes  the  disc  may  be  turned,  a  stop 
placed  at  the  lower  part  limiting  the  distance  to  which 
it  may  be  turned  with  the  finger  in  any  given  hole. 
To  call  a  number  the  subscriber  first  removes  the 
receiver  from  its  hook  and  inserting  his  finger  in  turn 
in  the  holes  of  the  proper  number,  turns  the  disc  until 
his  finger  is  stopped  at  the  bottom,  then  releases  it, 
and  lets  it  go  back  to  its  starting  position.  Having 
turned  up  the  proper  numbers  in  this  way  he  presses  a 
button  which  rings  the  called  subscriber's  bell,  and  if 
the  called  line  is  not  busy  proceeds  with  his  conver- 
sation.    If  the  called  line  is  bu-^y,   upon   listening  in 


First  Selectors. 


Second  Selectors. 


CONNECTINC.  SELKCTORS. 


Fig.  I— The  Automatic  Telephone  Svvitchbo.ard  at  Fall  River,  IMassachl setts.  Showing  First,  Seconh  and  Connfiting 
Selectors  for  a  Total  of  1,000  Lines,  with  564  Lines  Connected  anp  in  Service. 


party  is  using  his  telephone.  The  method  ad  >pted  to 
secure  this  result  is  one  of  extraordinary  ingenuit\  and 
interest  ;  and  while  the  complexity  of  the  system  i'^ 
apparently  very  great,  yet  it  is  duo  simph'  to  a 
multiplication  of  similar  parts  in  themselves  simple 
and,  as  has  been  proved  in  practice,  reliable  in  tlieir 
operation. 

The  system  at  Fall  River  comprises  an  exchange 
and  a  full  metallic  system  of  circuits  to  the  sub- 
scribers distributed  over  a  large  portion  of  the  city  and 
its  suburbs.  The  wiring  from  the  exchange  to  these 
subscribers  is  carried  out  underground  in  twisted-pair 
cables  of  the  "conference"  standard,  made  by  the 
St?ndard  Underground  Cable  Company,  of  Pittsburg, 
and  laid  in  conduits  of  the  American  Vitrified  C  om- 
pany's  type.  In  the  outlying  districts  of  the  city  the 
lines  are  overhead,  of  the  usual  construction,  cables 
being  carried  on  poles  to  distributing  boxes  and  cir- 
cuits run  thence  by  aerial  wires  to  the  subscribers' 
premises.  In  its  external  details  the  wiring  for  this 
exchange  is  precisely  similar  to  that  for  any  metallic- 
circuit  exchange  system  using  a  manual  switchboard  ; 


liis  rCvTeiver,  lie  hears  a  buzzing  sound  notitying  him  of 
this  fact.  Calling  requires  one  second  or  less  for  each 
number. 

The  operation  of  the  calling  device  is  very  simple 
and  will  be  explained  below.  The  subscribers"  lines 
entering  the  exchange  terminate  in  the  usual  lightning 
arresters  and  heat  coils  and  pass  thence  through  a 
distributing  rack  to  a  bank  of  selectors  shown  in  the 
first  illustration.  Each  line  is  connected  with  one  of 
the  selector  machines,  which  occupies  a  space  ot  about 
four  by  fi\e  inches  in  plan  and  ten  inches  high.  The 
selector  switch  con.sists  of  100  contacts,  ranged  in  ten 
rows  of  ten  each,  mounted  on  a  semi-circular  structure, 
occupying  the  axis  of  which  is  a  vertical  rod  adapted 
to  be  moved  vertically  and  rotated.  Better  to  explain 
the  system  in  use  the  method  of  connecting  an  ex- 
change of  100  or  less  subscribers  will  be  described 
first.  In  this  case  each  subscriber's  selector  is  con- 
nected with  all  the  others.  The  first  movement  of  the 
calling  subscriber's  step  by  step  selecting  disc,  which 
he  operates  in  calling,  picks  out  the  "  ten  "  and  the 
next  movement  the  "  unit,"  this  being  very  simply 
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accomplished  by  sending  in  tlie  first  selective  signal 
over  one  side  of  his  two-wire  circuit  and  the  other 
signal  over  the  other  side,  in  both  cases  the  ground 
being  used  as  a  return  for  the  signaling  current. 
Assume  that  the  subscriber  called  is  No.  63.  The  first 
movement  to  the  figure  6  on  the  calling  disc  will 
result  in  stepping  the  vertical  rod  of  his  selector  up 
six  steps,  or  so  that  the  wiping  contact  arm  which  it 
carries  is  opposite  the  beginning  of  the  sixth  row  of 
contacts.  The  second  movement  to  3  will  revolve  the 
selector  switch  three  steps,  leaving  the  wiping  contact 
on  the  third  point  on  the  sixth  row  and  thus  connect- 
ing the  subscriber  with  telephone  No.  63.  This 
connection  being  accomplished,  the  caller  pushes  a 
button  to  ring  the  bell  of  the", called  "subscriber  and 
conversation  proceeds.  Should  the  latter,  however, 
be  already  connected  with  some  other  telephone,  then 
by  a  simple  relay  mechanism  an  interrupted  battery 
current  is  thrown  on  the  line  of  the  calling  subscriber, 
producing  an  unmistakable  audible  signal  which 
informs  him  that  the  called  line  is  busy.  When  the 
conversation  is  finished,  hanging  up  the  telephone  of 
the  caller  sends  current  over  both  his  lines  and  releases 
the  step  by  step  mechanism  so  that  his  selector  on  the 
switchboard  goes  back  to  its  initial  position  ready  for 
another  call. 

The  extension  of  this  system  to  an  exchange  having 
between  100  and  1,000  subscribers  is  exceedingly 
simple.  In  this  case  the  first  signal  made  instead  of 
selecting  the  first  digit  of  the  called  number  directly 
connects  the  calling  line  to  one  of  ten  or  more  trunk 
lines,  all  of  which  lead  to  groups  of  instruments  con- 
taining 100  in  each.  •  For  example,  if  the  number 
called  is  546  the  first  signal  sent  in  will  pick  out  one  of 
ten  lines  leading  to  the  fifth  group  of  100  and  the  next 
two  signals  will  select  from  this  group  the  telephone 
number  46  in  it,  giving  the  desired  call.  For  exchanges 
to  have  between  1,000  and  10,000  subscribers,  as  in 
Fall  River,  the  first  two  signals  pick  out  first  the 
thousand  group,  then  the  hundred  group  in  which  the 
called  number  is  found. 

It  has  been  found  in  practice  that  ten  of  these  trunk 
lines  are  sufficient  for  each  100  subscribers,  as  the  appar- 
atus is  automatically  selective  and  proceeds  to  pick  out  a 
trunk  line  which  is  not  busy,  passing  over  those  which 
are  occupied  without  stopping.  If  none  of  the  ten  lines 
is  in  use  the  first  signal  sent  in  by  a  calling  subscrib- 
er will  stop  on  the  first  of  the  lines.  If  this  happens  to 
be  in  use  the  instrument  automatically  proceeds  to  the 
second  one,  and  so  until  one  line  of  the  group  not 
occupied  is  picked  out.  In  the  rare  instance  where  all 
ten  are  busy,  the  result  is  simply  that  the  calling  sub- 
scriber gets  the  busy  signal. 

Current  for  operating  all  of  the  signalling  mechanism 
and  the  bell  ringing  is  generated  at  the  central  ex- 
change in  a  battery  of  thirty  storage  cells,  which  are 
charged  at  convenient  intervals  through  a  battery- 
charging  motor-dynamo  from  the  local  electricity 
supply  mains.  I'"or  working  the  selector  signals,  di- 
rect current  of  about  o.  i  ampere  is  used,  while  for  bell 
ringing  an  alternating  current  is  provided  by  the  usual 
motor-generator  set.  To  attempt  a  detailed  description 
of  the  numerous  ingenious  points  of  this  system  would 
carry  this  article  beyond  its  limits,  and  reference  can 
be  made  here  only  to  a  few  of  the  salient  features  of  the 
system. 


It  will  be  noted  that  ail  of  the  contacts  employed, 
except  the  relay  used  in  closing  the  bell  ringing  circuit 
through  the  called  subscriber's  line,  are  of  the  wipe- 
contact  type,  thus  insuring  good  contact  and  minimiz- 
ing the  ill  effects  of  dust  and  dirt.  No  conversation 
is  ever  carried  on  through  an  abutting  contact,  all  of 
the  contacts  in  the  talking  circuit  being  of  the  wire 
variety.  Only  two  wires  are  run  to  each  subscriber, 
and  the  apparatus  for  calling  and  signalling  is  of  the 
central  energy  type,  all  of  the  current  generating  and 
converting  devices  being  at  the  exchange  where  they 
are  under  supervision.  The  apparatus  at  the  sub- 
scriber's station  is  no  larger  than  that  employed  by 
other  telephone  systems. 

The  advantages  claimed  for  this  automatic  system  are 
numerous  and  important*  Perhaps  foremost  is  the  rapid- 
ity and  certainty  with  which  connections  may  be  made. 
In  a  test  of  numbers  called  at  random  at  Fail  River,  made 
by  a  representative  of  the  Flectrical  Review  recently, 
the  longest  time  required  to  ring  the  called  subscritjer's 


rovvi'.K  Switchboard.    Cable  Terminal  Board.   Distributing  ISoard 

Power,  Terminal  and  Distributing  Switchboards  in  the 
Fall  River  Automatic  Telephone  Exchange. 

bell  was  seven  and  one-half  seconds,  while  the  average 
of  a  number  of  such  calls  fell  below  five  seconds.  Ser- 
vice like  this  is,  to  say  the  least,  unusual.  Another 
advantage  that  such  a  telephone  system  possesses  is 
that  it  imposes  the  responsibility  for  a  wrong'  connec- 
tion upon  the  calling  subscriber  and  puts  in  his  hands, 
as  it  were,  the  mechanism  of  the  exchange  to  work 
quickly  or  slowly,  accurately  or  inaccurately,  as  he 
pleases.  In  this  way  a  fruitful  cause  of  complaint  is 
abolished,  while  at  the  same  time  service  is  actually 
bettered.  The  secrecy  of  the  service  is,  of  course,  a 
highly  valuable  feature,  as  is  the  impossibility  of  in- 
terruption or  disconnection  during  a  conversation. 

I'rom  the  point  of  view  of  the  exchange  itself  the 
difference  is  even  more  marked,  since  the  automatic 
system,  while  experience  with  it  so  far  shows  that  the 
maintenance  costs  are  practically  the  same  as  those  for 
a  manual  exchange,  saves  the  large  fixed  charge  due 
to  the  wages  of  operators  and  attendants.  In  the  Fall 
River  exchange  there  are  employed,  in  addition  to  the 
usual  bookkeeper,  collector,  etc  ,  only  one  attendant 
in  the  switchboard  room,  two  inspectors  and  two  line- 
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men,  and  these  spend  much  of  their  time  installing  new 
telephones.  During  the  night  and  on  Sunday  the  ex- 
change is  locked  up  and  left  to  take  care  of  itself. 

Referring  to  the  illustrations  it  will  be  seen  that  the 
space  occupied  by  apparatus  competent  to  take  care  of 
999  subscribers,  at  Fall  River,  is  no  larger  than  that 
required  for  even  a  cramped  manual  exchange  of  the 
same  capacity,  while  no  provision  has  to  be  made  for 
retiring  rooms,  etc.,  such  as  are  found  in  the  usual 
telephone  exchange.  Two-thirds  of  the  installed 
switchboard  has  a  capacity  for  2,700  lines,  the  other 
portion  requiring  only  additional  sections  to  complete 
the  exchange  of  that  number.  By  the  use  of  the  trunk- 
ing  system  the  number  of  connections  necessary  to 
make  on  the  switchboard  and  to  maintain  in  the  central 
office  has  been  reduced  considerably  below  that  re- 
quired for  a  multiple  switchboard,  there  being  necessary 
for  each  subscriber's  circuit  only  seven  connections  to 
be  made  when  the  apparatus  is  installed  on  the  board. 
The  other  connections  are  made  at  the  factory  when 
the  instruments  are  manufactured  and  are,  of  course, 
there  made  under  conditions  best  adapted  to  ensure 
their  permanence  and  reliability.  As  the  large  illustra- 
tion shows,  the  connecting  cables  are  run  in  wooden 
troughs  over  the  racks  carrying  the  selector  mechanisms, 
this  construction  making  an  exceedingly  neat  and  simple 
arrangement  of  the  exchange  wiring. 

The  exchange  opened  service  m  September,  1901^ 
with  400  subscribi'rs,  the  actual  number  connected  on 
November  9,  1901,  being  590.  It  has  given  great 
satisfaction  to  its  subscribers,  who  speak  unreservedly 
in  praise  of  it.  The  company  comprises  among  its 
stockholders  many  users  of  the  system,  and,  so  far  as 
may  be  judged  from  an  external  inspection,  has  achieved 
a  very  full  measure  of  success  in  the  installation  and 
Ofji^^ration  of  its  most  ingenious  system. 


ELECTRICITY  DIRECT  FROM  HEAT. 

By  James  Asher. 

There  are  several  methods  of  obtaining  electricity 
from  heat  without  the  use  of  any  working  fluid  such  as 
steam  or  gas  used  in  engines  to  drive  dynamos. 

The  thermo-electric  battery  consists  in  a  set  of  strips 
of  either  unlike  metals  or  of  alloys  whose  alternate 
junctions  are  heated  while  their  opposite  junctions  are 
cooled.  Mr.  Tesla  told  the  writer  that  it  is  impossible 
to  obtain  an  efficiency  of  more  than  two  per  cent,  from 
a  thermo-electric  battery.  On  another  occasion  he 
said  that  ihe  low  efficiency  of  the  thermo-electric 
battery  is  not  its  greatest  defect,  but  the  fact  that  the 
junctions  of  the  metals  become  greatly  impaired.  Mr. 
Cox  invented  a  battery  in  which  he  claims  that  the 
latter  objection  has  been  overcome.  During  con- 
struction the  elem-ents  are  melted  together. 

A  battery  consisting  in  a  set  of  iron  cups  containing 
carbons  and  caustic  potash  are  set  over  a  furnace. 
Experiments  with  this  battery  led  many  to  believe  that 
electricity  could  be  generated  with  economy  from  the 
heat  of  burning  coal.  Mr.  C.  J.  Reed  made  a  number 
of  experiments  with  this  invention  which  satisfied  him 
that  it  is  really  a  thermo-electric  battery. 

A  pyromagnetic  generator  was  invented  in  1SS7  by 
Mr.  Edison.  It  consists  in  a  number  of  horizontal 
field  magnets  whose  poles  point  towards  a  vertical 
shaft.  Facing  the  poles  of  the  magnets  are  several 
compound  vertical  armature  tubes  of  iron  only  one 


two-hundredth  of  an  inch  in  thickness.  The  upper 
ends  of  the  tubes  are  fastened  in  a  thick  iron  disk, 
while  their  lower  ends  are  fastened  in  a  similar  disk. 
The  iron  disks  serve  as  pole  pieces  for  the  field 
magnets.  The  armatures  are  wound  with  insulated 
wire,  which  is  led  to  a  number  of  brushes,  which  press 
against  a  commutator.  Instead  of  having  two  brushes 
and  many  commutator  bars,  this  machine  has  many 
brushes  and  two  commutator  bars.  The  shaft  bears  a 
semi-circular  disk  of  fireclay  on  its  lower  end.  When 
rotated  in  a  proper  manner  the  disk  successively 
screens  the  lower  ends  of  the  armature  tubes  from  the 
upward  passage  of  hot  furnace  gases.  During  the 
passage  of  hot  furnace  gases  throughout  the  tubes 
these  lose  magnetism,  but  while  their  lower  ends  are 
screened  they  become  cool  and  gain  magnetism  from 
the  field  magnets.  The  successive  magnetizations  and 
demagnetizations  of  the  armatures  cause  the  genera- 
tion of  electric  currents  in  the  wires  wound  on  the 
armatures.  The  commutator  arranges  the  currents  so 
that  a  continuous  current  flows  in  the  external  circuit. 
The  machine  is  mounted  on  a  furnace  which  resembles 
a  coal  stove.  Mr.  Edison  said  thai  a  pyromagnetic 
generator  weighing  two  or  three  tons  would  supply 
thirty  incandescent  lights,  each  of  sixteen  candle 
power.  In  regard  to  economy  he  said  that  experi- 
ment proved  the  invention  10  be  more  economical  than 
any  otlier  method  of  generating  electricity. 

POWER  DIRECT  FROM  HEAT. 

.\  pyromagnetic  motor  was  invented  by  Mr.  Edison 
in  1887.  The  largest  machine  weighs  fifteen  hundred 
pounds  and  yields  about  three-horse  power.  It  has  a 
horizontal  bipolar  field  magnet  between  whose  pole 
pieces  are  an  armature  composed  of  a  great  many  iron 
tubes  each  only  one  two-hundredth  of  an  inch  in 
thickness.  The  armature  has  a  vertical  shaft.  Two 
earthenware  guides,  one  above  the  upper  end,  and  the 
other  below  the  lower  end  of  the  armature,  guide  cold 
air  into  and  out  of  about  one-half  of  the  armature 
tubes.  .A  broad  segment  of  the  armature  i<  alw.-iys 
being  cooled,  while  the  two  outer  segments  are  always 
being  heated  by  hot  furnace  gases  which  are  blown  up 
through  them.  The  cold  air  during  its  passage 
through  the  tubes,  while  cooling  them,  becomes 
raised  in  temperature.  This  air  is  led  below  the 
burning  coal.  By  means  of  this  regenerative 
device  an  economy  in  heat  is  effected.  The  earthen- 
ware guides  are  stationary  and  are  dissymmetrically 
set  in  regard  to  the  field  magnet.  The  parts  of  the 
armature  which  arc  red  hot  refuse  to  carry  magnetism, 
while  the  cooler  part  carries  them  freely.  A  distorted 
magnetic  field  is  set  up  which  causes  rotation  of  the 
armature.  This  machine  has  the  following  faults  : — 
I.  It  is  heavy.  2.  The  armature  can  run  no 
faster  than  1 20  revolutions  a  minute.  .\l- 
ternate  heating  and  cooling  cause  the  failure  of  the 
thin  iron  tubes.  4.  These  narrow  tubes  are  very 
liable  to  become  clogged  with  soot  and  ashes. 

Pyromagnetic  motors  and  motor  generators  were  in- 
vented by  M.  Menges,  of  the  Hague,  in  Holland.  His 
pvromagnet  motor  has  a  vertical  shaft.  Fastened  near 
the  armature  ring,  so  as  to  rotate  along  with  it,  is  « 
corrugated  sheet  iron  ring.  \  group  of  gas  jets  is  set 
at  about  45  degrees  from  the  middle  of  the  pole  piece 
of  the  permanent  field  magnet.  Diametrically  across 
the  armature  is  a  similar  group|of  gas  jets.  The  gas  jets 
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heat  successive  parts  of  the  thin  iron  annular  screen 
while  it  and  the  armature  rotate.  The  screen  is  cooled 
by  two  blasts  of  air  diametrically  across  the  armature 
from  each  other.  The  red  hot  parts  of  the  screen  per- 
mit the  passage  of  very  few  lines  of  force,  while  the 
cool  parts  permit  the  passage  of  many  lines  of  force 
from  the  field  magnet  to  the  armature.    A  distorted 


of  the  wheel  is  taken  care  of  by  lignum  vitae  steps, 
one  set  in  the  wheel  case  and  the  other  in  the  discharge 
pipe.  The  wheel  is  fitted  with  a  Replogle  relay  gover- 
nor, as  shown  in  Fig.  2.  At  the  left  end  of  the  driv- 
ing shaft  will  be  seen  a  wide-faced  pulley  which  is  con- 
nected to  the  generator  by  a  friction  clutch.  This  is 
to  provide  connection  for  a  400  horse  power  steam 


Fig.  I — Power  Transmission  Plant  in  Washington. 


magnetic  field  is  set  up  which  causes  rotation  of  the 
armature  and  the  screen  which  it  carries. 

M.  Menges'  pyromagnetic  motor  generator  is  similar 
to  his  motor  just  described,  but  the  armature  has  a 
gramme  winding  and  there  are  brushes  and  a  commu- 
tator. The  field  magnet  is  wound  with  wire,  and  the 
machine  is  self-exciting.  Part  of  the  current  may  ex- 
cite the  field  magnet  while  part  may  supply  electric 
lights.  Part  of  the  energy  may  at  the  same  time  be 
used  to  drive  machinery  directly  connected  to  the  shaft. 
Menges'  machines  have  the  faults  of  Edison's,  except 
No.  4. 

The  motive  power  in  pyromagnetic  motors  and 
motor  generators  is  due  10  heat  energy.  Magnetism 
is  used  as  a  convenient  means  of  transmitting  energy 
from  burning  fuel  to  the  armature. 


engine  which  is  not  shown  in  illustrations.  The  engine 
is  installed  only  as  auxiliary  to  be  used  in  case  of 
accident  to  the  water  power.  The  plant  is  situated 
five  miles  from  centre  of  distribution. 


The  Royal  Electric  Company  have  notified  the  city  council  of 
Montreal  that  it  is  their  intention  to  immediatel)'  replace  the  street 
lamps  now  in  use  with  those  as  specified  in  the  new  contract.  It 
is  expected  to  replace  one-half  of  the  number  now  installed  dvir- 
ing-  the  year  1902,  and  the  remainder  during  the  following  year. 

In  1897  the  Citizens'  Light  &  Power  Company  contracted  for 


POWER  TRANSMISSION  PLANT  IN 
WASHINGTON. 

In  the  generating  station  of  the  Walla  Walla 
(Wash.)  Gas  and  Electric  Co.  is  installed  the  new  dyro- 
electric  plant  illustrated  herewith.  The  plant  was  put 
in  operation  in  May  last,  and  up  to  the  present  time, 
we  understand,  has  given  24  hour  service  without  in- 
terruption. The  water  is  conducted  from  a  near-by 
stream  through  a  wooden  stave  pipe  line,  5,600  feet 
long  and  four  feet  in  internal  diameter.  The  water 
wheel  is  27  inches  in  diameter  and  is  operated  under  a 
head  of  f/)  feet.  It  is  direct-connected  by  a  friction 
clutch  to  a  300  kilowatt,  monocycle  generator.  The 
wheel  is  a  McCormick  turbine,  built  by  the  S.  Morgan 
Smiih  Company,  of  V'ork,  Pa.,  who  furnished  the 
hydraulic  equipment.  The  electrical  iiislalhition  was 
made  by  the  General  Electric  Company.  I'ig.  i  well 
shows  the  general  arrangement  of  the  power  machinery. 
The  generator  is  of  the  revolving-field  type  and  is 
operated  a1  450  rc\ oliit ions  per  rninulo.    The  eml  llirust 


l'"iG.  2  —  Pov\i;k  Transmission  Pi.ani-  in  W  ashington. 

Ihe  sircol  lightning  foi  (en  yeai's  ol  (he  municipalil\'  of  Si.  I.oiiis, 
a  suburb  of  Montreal.  In  May,  igoi.the  council  decided  that 
the  Citizens  Light  &  Power  Company  was  not  furnishing  a  satis- 
factory light,  and  on  this  giound  gave  a  15  year  ccntract  to  the 
Royal  Electric  Company.  As  ;i  result  the  two  s\stcms  have 
been  in  operation  ever  since,  and  Ihe  Citizens'  Company  have 
entered  an  aclioii  to  secure  Mu-  pavmeni  of  $26,000  tor  light 
luinished  tot  one  year. 
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Branch  office  of  the  Canadian  Elkctrical  News, 
Imperial  Building, 

Montreal,  January  6,  igo2. 
The  Montreal  Street  Railway  have  at  last  relieved  the  pressure 
on  the  Windsor  route  by  opening-  their  recently  well  built  line  up 
Beaver  Hall  hill,  and  running-  west  on  St.  Catherine  street.  This 
is  a  capital  business  men's  route  and  should  be  appreciated, 
especially  as  it  is  equipped  with  the  long-  double  truck  cars,  built 
on  the  Scotch  plan,  with  the  entrance  in  the  centre.  The  hot  air 
heating-  apparatus  (another  improvement  over  last  year's  coal 
sloves)  is  located  near  the  motorman,  but  as  it  does  not  reach  the 
rear  section,  this  is  heated  electrically  by  radiators  placed  under 
the  seats. 

The  Montreal  Gas  Company's  metres  and  those  of  the  Royal 
Electric  Company  are  now  being-  read  by  the  same  staff,  one  of 
the  outcomes  of  the  new  Montreal  light  and  power  combine.  The 
idea  is  certainly  a  very  good  one  for  the  company,  although  it 
may  have  the  result  ot  dispensing  with  some  employees  who  may 
now  be  found  superfluous. 

A  lighting  company,  and  an  Ontario  one  at  that,  write  a  promi- 
nent one  here  as  to  their  views  on  free  wiring  !  Now,  while  this 
is  well  in  its  way,  we  would  suggest  that  they  not  only  "throw 
in  "  the  wiring,  but  a  Waterbury  watch,  or  a  pound  of  tea.  As 
far  as  Montreal  g-oes,  with  some  50  aspirants  for  wiring-  honors 
in  the  fieid,  the  lighting-  company  don't  seem  to  hanker  for  a 
business  which  is  already  so  "fine  "  that  it  is  hard  to  get  three 
meals  a  day  on  the  profits  thereof. 

The  inspection,  wiring  and  line  superintendents  of  the  Royal 
Electric  Company  have  now  all  been  removed  from  their  former 
offices,  corner  Queen  and  Ottawa  streets,  to  quarters  in  the 
Montreal  Street  Railway  Building-,  whilst  the  clerical  staff,  treas- 
urer, etc.,  have  taken  up  their  abode  with  the  Montreal  Gas 
Company  in  the  New  York  Life  Building. 

The  Christmas  season  could  not  be  called  a  busy  one  locally 
in  electrical  circles.  Supply  men,  wiring  contractors,  etc.,  -A'ere 
rather  quiet,  and  the  lighting  companies  could  have  stood  a  few 
more  connections.  Usually  things  flatten  down  for  the  winter 
after  New  Years,  but  this  year  has  seen  the  date  advanced  by  a 
fortnight. 

Mr.  J.  Bell,  the  efficient  and  vvcll-knovvti  inspector  for  the 
Canadian  Fire  Underwriters  Association  in  Montreal,  has  resign- 
ed his  position  with  that  body,  to  accept  a  similar  one  under  the 
Ottawa  Fire  Insurance  Company,  who,  we  are  informed,  are  not 
in  the  Fire  Underwriters  Association.  Mr.  Bell's  decisions  as  to 
alterations  in  existing  installations  were  generally  carefully  con- 
sidered, and  those  who  have  met  him  will  wish  him  success  in 
his  new  position  and  a  wider  scope  of  action  electrically.  By  the 
way,  Mr.  Rell,  take  a  glance  for  a  change  at  "  outside  wil  ing 
and  connections.  "    You  will  find  a  rich  field. 

The  Stanley  "  magnetic  flotation"  recording  watt-meter 
adopted  by  the  Royal  Electric  Company  and  later  by  the  Lachine 
Coinpany,  seeins  to  fill  a  long  felt  want  apparently,  as  both 
companies  are  short  of  meters  and  awaiting  the  filling  of  their 
orders.  It  is  said  the  Stanley  Compan)'  have  orders  for  80,000 
on  hand.  This  seems  scarcely  credible,  but  even  if  approxi 
mate,  the  company  must  be  doing  a  marvellous  business,  con- 
sidering that  it  is  virtually  a  new  comer  on  the  market — not  to 
speak  of  the  other  specialties  which  they  manufacture. 

The  accident  on  Chenneville  street,  in  this  city,  reported 
lately,  where  "  primary  "  wires  came  in  contact  with  some 
"  dead  "  secondaries,  but  which  unfortunately  were  still  connected 
with  transformer,  being  only  one  lap  of  several  secondary  taps 
from  saine  transformer,  shows  the  necessity  of  the  entire  removal 
of  service  wiies  right  back  to  mains  (or  transformer)  when 
service  is  discontinued.  It  als6  teaches  that  all  unlined  sockets 
still  existing  in  cellars  with  cement  or  earth  floors  should  be  at 
once  eliminated.  But  for  above  circumstances  the  death  of  the 
furnace  attendant  who  lost  his  life  apparently  through  holding 
the  socket  and  opening  the  furnace  door  at  the  same  lime  with 
the  other  hand,  might  not  have  occurred. 

A  switchboard  attendant  named  Lieper  got  himself  severely 
burned  on  the  side  of  the  face  and  ear  by  an  arc  when  opening  a 


high  tension  switch  (10,000  volts)  lately  at  the  Royal  Electric 
Company's  station.  It  is  said  there  was  a  short-circuit  on  the 
line  at  the  time,  and  Lieper  went  to  open  up  the  switch. 

The  apparent  "  s-cheme  "  of  trying  to  influence  the  stock  mar- 
ket by  announcing  a  "  deal  "  between  the  Lachine  Company  and 
the  Montreal  Light,  Heat  &  Power  Companv  as  tried  by  a  lay 
evening  contemporary,  proved  a  signal  failure.  Mr.  W'albank, 
the  managing  director  of  the  Lachine  Companj-,  not  only  promptly 
denied  the  statement,  but  added  that  the  option  of  purchase  on 
the  basis  of  two  dollars  for  every  one  dollar  in\ested  has  ex- 
pired, and  the  price  will  now  be  higher. 

It  is  said  that  Mr.  \V.  H.  Browne,  Montreal,  late  general 
manager  of  the  Royal  Electric  Company,  will  go  to  Great 
Barrington  Falls,  Mass.,  to  accept  the  position  of  manager  for 
the  Stanle)'  Electrical  Instrument  Company.  Mr.  Browne  was  a 
prominent  member  of  the  Order  of  the  Knights  of  Columbus 
when  in  Montreal. 

It  i''  rumoured  that  Mr.  Hounald,  of  the  Lachine  Rapids  Com- 
pany, will  shorth"  sever  his  connection  with  that  company.  The 
fraternity  will  be  sorry  to  hear  this,  as  Mr.  Hounald  is  a  general 
favorite.  He  has  the  satisfaction  of  knowing  that  the  Montreal 
boys  will  miss  him,  but  wish  him  every  good  luck  in  his  new 
sphere  where'er  it  chance  to  be. 


PERSONAL. 

Mr.  Charles  A.  Henderson,  of  the  B.  Greening  W  ire  Company, 
Hamilton,  has  completed  the  electrical  engineering  course  in  the 
American  School  of  Correspondence,  Boston,  Mass.,  and  has  been 
awarded  a  diploma. 

The  marriage  was  celebrated  last  month  of  Mr.  William  F.  Mc- 
Laren, electrical  engineer  of  Pittsburg,  son  of  Lieul.-Col.  Henr)' 
McLaren,  of  Hamilton,  to  Miss  Houston,  daughter  of  \'en.  Arch- 
deacon Houston,  of  Niagara  Falls.  Mr.  and  Mrs.  McLaren 
will  reside  in  Pittsburg. 

Mr.  H.  P.  Dwight,  president  and  general  manager  of  the 
Great  Northwestern  Telegraph  Company,  on  December  23rd 
last  celebrated  the  73rd  anniversary  of  his  birth.  From  all 
points  of  the  Dominion  and  the  United  States  he  was  the  reci- 
pient of  telegrams  and  letters  of  congratulation. 

In  consequence  of  Mr.  Hartley  Gisborne  having  removed  to 
Lady  smith,  Vancouver  Island,  he  has  resigned  the  hon.- 
secretaryship  for  Canada  of  the  In.-.litution  of  Electrical  En- 
gineers, London,  England.  The  council  of  the  Institution  has 
appointed  Professor  R.  B.  Owens  (McGill  University,  Mon- 
treal) in  his  place.  Mr.  Gisborne  succeeded  Prof.  Carus-Wilson 
as  hon  -secretary  for  Canada  in  1897. 

The  following  appointments  have  been  made  in  connection 
with  the  management  of  the  Montreal  Street  Railway  and  the 
Park  and  Island  Railway  :  Mr.  D.  Robertson,  assistant  to  ihe 
general  manager  ;  Mr.  H.  J.  Kennedy,  superintent  of  the  road, 
w  ith  charge  of  traffic  arrangements  on  both  the  Montreal  and  Park 
and  Island  systems  ;  Mr.  \V.  Punt,  assistant  su|->erintendent  and 
foreman  of  car  shops  at  Hochelaga  ;  Mr.  H.  R.  Lockhart,  super- 
intendent ot  the  power  house  and  overhead-work  on  both  sys- 
tems ;  Mr.  J.  S.  Vindin,  engineer  in  charge  of  |>ei-manent  ways, 
buildings  and  bi  idges  ;  Mr.  H.  G.  Taylor,  mechanical  suporin- 
teiulent. 

Wo  are  pleased  to  learn  of  the  appointment  of  .Mr.  O.  P.  St. 
John,  of  Toronto,  as  surveyor  for  the  British  Corjioration  for  the 
Survey  and  Registering  of  Shipping.  This  corjviration  is  a  rival 
to  the  great  Lloyds,  of  London,  England,  its  purpose  l>oing  to 
register  and  classify  ves-^els  so  that  the)-  will  be  accepted  as 
risks  by  the  insurance  companies.  Mr.  St  John  will  have  charge 
of  all  vessels  in  the  Great  Lakes  rated  by  this  company.  The 
British  Corporation  are  fortunate  in  securing  the  services  of  Mr. 
St.  John,  as  he  is  well  versed  in  marine  matters,  and  will  doubtless 
look  after  their  interests  with  entire  satisfaction.  He  will,  of 
course,  continue  to  act  as  inspector  for  the  Boiler  lns|'»ection  and 
Insurance  Company. 


The  town  ot  .Annapolis,  N.S.,  will  borrow  $12,000  for  the  pur- 
pose of  extending  the  electric  light  plant  and  ojH'rating  it  by 
water  power. 

Messrs.  Downham  iV  Hastings,  electricians,  have  iTegisletx»d 
partnership  in  Montreal,  as  have  also  McDonald  &  Rivest,  in  the 
same  business. 
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TO  FIND  THE  LENGTH  OF  BELT  REQUIRED. 

In  a  recent  Wood- Worker  an  enquirer  asked  several  questions 
concerninjf  the  duties  ot  a  millright.  One  of  them  was,  how  to 
find  the  proper  length  of  a  belt  after  the  distance  around  the 
pulleys  is  known.  If  the  pulleys  are  up  the  simplest  way  is  to 
take  a  tape  line  and  put  it  around  the  pulleys  the  same  as  you 
would  the  belt  ;  whatever  the  tape  reads  that  length  your  belt 
sliould  be. 

It  you  can  not  do  this  there  is  a  simple  rule  to  go  by  (for  a 
straight  belt).  Suppose  the  distances  between  the  centres  of  two 
shafts  is  14  feet,  the  diameter  of  one  pulley  8  feet  and  the  other  4 
feet,  and  the  thickness  of  the  belt  X-in^h.  Then  half  the  circum- 
ference of  the  8-foot  pulley  is  12.5664  feet  and  half  the  circum- 
ference of  the  4-foot  pulley  is  6.2834.  Three  times  the  thickness 
of  the  belt  is  34;.inch  or  .0625  feet.  Then  28  plus  12.5664  plus 
6.2834  plus  .0625  equals  46.9103,  or  46  feet  and  10  15/16  inches  is 
the  length  of  your  belt.  Therefore,  the  rule  for  a  straight  belt 
is  this  :  To  twice  the  distance  between  the  two  centres  add  half 
the  circumference  of  each  pulley,  with  three  times  the  thickness 
of  the  belt. 

To  find  the  length  of  a  cross  belt  the  rule  is  more  complex. 
First,  the  distance  from  the  center  of  each  pulley  to  the  center 
of  the  point  where  they  will  cross  must  be  obtained  If  both 
pulleys  should  happen  to  be  the  same  diameter,  the  cross  will  oc- 
cur exactly  in  the  center  of  the  space  between  them.  If  not, 
then  that  point  will  be  in  proportion  to  their  respective  diameters 
and  may  be  found  by  the  following  rule  :  Divide  the  diameter 
of  the  larger  pulley  by  that  of  the  smaller  and  add  1  to  the  quo- 
tient. This  will  represent  the  number  of  parts  into  which  the 
distance  between  the  centres  is  supposed  to  be  divided.  Then  as 
the  whole  number  of  parts  taken  by  the  larger  pulley,  so  is  the 
whole  distance  between  the  centres  to  the  point  where  the 
cross  will  occur.  Example  :  A  pulley  8  feet  diameter  is  to  drive 
one  of  4  feet  with  a  cross  belt  ^-inch  thick,  the  distance  between 
the  centres  being  14  feet.  Required,  the  distance  to  the  point 
where  they  will  cross  and  the  whole  length  of  the  belt. 

First  find  the  point  where  they  will  cross  by  the  foregoing 
rule  :  8  divided  by  4  equals  2,  plus  i  equals  3,  This  represents 
that  the  14  feet  are  supposed  to  be  divided  into  three  parts,  and 
as  the  diameter  of  the  same  pulley  is  contained  in  that  of  the 
larger  one  twice,  it  shows  that  two  parls  of  the  three  must  be 
taken  by  it — 3  is  to  2  as  14  is  to  9  feet  4  inches.  Now,  as  the 
whole  distance  is  14  feet  and  the  larger  pulley  requires  9  feet  4 
inches,  the  distance  from  this  point  to  the  smaller  pulley  is  4  feet 
8  inches,  so  that  the  distance  from  the  center  of  the  large  pulley 
to  the  point  where  the  belt  will  cross  is  9  feet  4  inches,  while  the 
other  from  the  same  point  will  be  4  feet  8  inches. 

If  a  horizontal  line  be  drawn  through  the  center  of  each  pulley, 
extending  from  one  to  the  other,  and  a  perpendicular  line  al>o 
drawn  through  the  same  points,  inter?ecting  it  at  right  angles, 
there  will  be  two  rightangled  triangles  formed,  ihe  base  of  one 
being  g  feet  4  inches,  with  a  perpendicular  equal  to  the  radius  of 
the  8-fool  pulley,  or  4  feet,  while  the  other  base  will  be  equal  to  4 
feet  8  inches,  with  a  perpendicular  equal  to  ilie  radius  of  llu- 
4-foot  pulley,  or  2  feet,  the  belt  in  eai  h  case  representing  the 
hypolhcnuse  ;  and  as  the  square  mot  of  the  sum  of  the  S(|uares 
of  the  base  and  the  perpendicular  of  any  rit;ht-ai)gled  tiiangle 
equals  the  hypotheniise,  it  is  cvidt'iit  ih.il  the  h)  potlu  iiuso  ot 
these  two  figures  must  represent  the  length  of  bell  between  these 
two  parls. 

The  operation  perhaps  will  be  more  siii'()le  aiul  <-asier  undi-r- 
stood  if  tlie  whole  be  reduced  to  inches.  Tlu'ii  112  tiiiu's  112 
equals  1 2,544  inches,  and  48  times  48  equals  2,304  inches,  being 
the  square  of  the  base  and  jierpendicrular  in  inches.  Then  12,544 
plus  2,304  equals  14,848,  the  square  root  of  which  is  121.85 
inches.  With  the  other  proceed  in  like  manner  :  56  times  56 
equals  3,136,  and  24  times  24  equa's  576,  and  3, 136' plus  576 
equals  3,712,  the  square  root  of  whi<:h  is  60.92  inches.  Now  if 
i-ach  of  these  sums  is  doubled  and  half  the  circumference  of  each 
pulley  with  three  times  the  thickness  of  the  belt  be  addoti  lo- 
gelher,  their  sum  will  be  ei|ual  to  llie  whole  length  of  belt  re- 
t|uired  in  inches,  which,  wln  ii  n-iliu  rd  to  feel,  will  be  found  to 
e^iual  4S  IVi't  1  '4  iuclnvs. 


INTRODUCING  SOLVENTS  INTO  BOILERS. 

We  are  often  asked  by  engineers  and  others  how  to  introduce 
scale  solvents,  such  as  soda  ash,  into  a  boiler.  We  took  up  this 
question  at  some  length  in  the  issues  of  The  Locomotive  for  July 
and  August,  1888,  when  we  showed  two  very  convenient  arrange- 
ments for  pumping  the  dissolved  solvent  into  the  boiler,  and  also 
a  method  of  introducing  it  by  means  of  an  injector.  These  differ- 
ent methods  ordinarily  work  very  well  in  practice,  but  we  have 
occasionally  had  complaints  to  the  effect  that  the  soda  ash,  when 
passed  through  the  pump,  eats  out  the  packing  thereof.  We 
think  this  would  hardly  be  likely  to  occur  with  a  new  packing, 
but  with  an  old  one,  which  had  become  impregnated  with  oil  or 
grease,  the  soda  ash  might  easily  give  some  such  trouble  as  has 
been  reported. 

To  assist  those  who  have  had  difficulties  of  this  sort,  we  pres- 
ent, herewith,  another  plan  for  introducing  the  dissolved  solvent, 
by  means  of  which  it  is  forced  into  the  boiler  without  passing 
through  the  pump  at  all.  The  present  arrangement  calls  for 
more  piping  than  the  ones  previoush'  shown,  and  its  only  ad- 
vantage is  that  it  saves  the  pump. 

Referring  to  the  illustration,  A  is  a  section  of  big  pipe — say  6 
inches  in  diameter  and  30  inches  long — which  is  to  serve  as  a 
reservoir.    This  connects  with  the  feed  pipe  running  from  the 


Arranckmknt  ok  Pii'iNi;  i  or  In  1  kodix  inc.  Solvijnts. 

pump  !o  the  boiler,  by  means  of  the  pipi-s  H,  C,  and  F,  whii  h 
are  so  arranged  that  they  connect  the  loeil  pipe  on  opposite 
sides  of  the  stop  valve  D.  Over  the  reservoir  is  a  funnel,  K,  by 
means  of  which  the  reservoir.  A,  can  be  filled  through  the  \  al\  e 
H.  The  reservoir,  A,  is  provided  with  pet-cocks,  a  and  b,  at 
the  top  and  bottom,  so  that  it  may  be  readily  filled  and  eniplied. 
A  union  is  provided  at  C,  to  facilitate  the  asseinbling  of  the  pi,)- 
ing.  (A  right-and-left  elbow,  of  course,  may  be  used  insteai.1,  if 
it  is  preferred.) 

The  device  is  used  as  follows  :  The  reservoir  A  being  emptv, 
valves  E  and  F,  and  pet-cock  b,  are  first  closed,  and  valve  H  and 
pet-cock  a  are  opened.  The  soda  ash  solution  is  then  poured  into 
K  until  the  reservoir  A  is  filled.  The  valve  11  and  the  pet-i"ock 
a  are  then  closcti,  as  well  as  tlie  valve  D,  in  the  main  p  pe. 
Valves  K  and  F  are  then  opened,  .ind  the  pump  is  started.  The 
device  is  then  in  the  I'ondilion  shown  in  the  engraving,  and  the 
water  from  the  pump  passes  through  H,  C  and  A,  as  shown  hv 
the  arrows,  sweeping  the  contents  of  A  out  into  the  boiler. 

When  the  pump  has  been  run  long  enough  to  thorouglilv  re- 
move all  sotla  ash  from  .\,  valve  D  may  be  openeil  aiul  valves  K 
and  I""  closed.  The  reservoir  A  is  then  emptied  by  opening  pet- 
cotk  b  and  either  pet-cock  a  or  valve  II,  and  the  ilevice  is  again 
ready  for  opeialion.     The  l.oi  omolivi-. 


TORONTO  NO  J,  C.  A.  S.  E. 

The  rogul.u  iin'cting  of  Toronto  \o.  i  was  helil  on  \\'cilni'sda\-, 
December  1  Si  h,  pi  I'sident  W.J.  Webb  in  Ihe  ihair.  Thenieeling 
was  thrown  open,  when  Hro.  A.  M.  Wickens,  chairman  of  Ihe 
Educational  (.onimillee,  inlroiluced  Mi'.  Higger,  cililor  of  Ihe 
C'anatlian  iMigineer,  who  gave  a  talk  on  "The  Metric  Svslem  of 
Weights  and  Measures,"  after  which  the  speaki'r  w.is  elecleil  an 
honorary  member  of  Ihe  association.  Hro.  C.  Moseley  aiul  A.  M. 
Wickens  wei  e  elected  representatives  on  the  Technical  School 
Roard. 
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SPARKS. 

The  recent  vote  in  Milton,  Ont.,  on  municipal  control  of 
electric  lighting-  was  118  for  and  39  against. 

A  new  switch-board  has  been  installed  in  the  central  office  of 
the  Bell  Telephone  Company  at  Toronto  Junction,  Ont. 

The  Hudson's  Bay  Company  have  recently  added  another 
combination  engine  and  motor  to  the  electric  plant  in  their 
Winnipeg  stores.    Other  improvements  are  being  made. 

A  by-law  was  defeated  by  the  ratepayers  of  Hagersville, 
Ont.,  On  Januar}'  6th,  to  provide  a  municipal  electric  lighting 
plant. 

It  is  said  that  the  Lachine  Rapids  Hydraulic  &  Land  Company, 
of  Montreal,  will  issue  bonds  for  $1,500,000  with  which  to  erect 
a  new  sieam  plant. 

Major  Armstrong,  of  Toronto  Junction,  is  advocating  the  ex- 
ten';ion  of  the  Toronto  Suburban  Railway  to  connect  with  the 
Metropolitan  Railway  at  Yonge  street.    He  thinks  that  this  would 


be  the  means  of  building  up  a  large  market  for  farm  produce  at 
Toronto  Junction. 

The  Crescent  Electric  Compan\-,  of  Montreal,  has  been  incor- 
porated, with  a  capital  of  $100,000,  to  install  electric  light 
plants  and  do  a  general  electrical  business.  The  charter  mem 
bers  include  Messrs.  L.  Rousseau,  of  St.  Louis,  and  Maurice 
Rousseau,  of  Montmagny,  Que. 

The  Cape  Breton  Electric  Compan\-  are  about  to  commence 
the  erection  of  their  new  power  house  at  Sydney,  \.S.  It  will 
be  61  X  100  feet,  so  designed  as  to  be  enlarged  to  three  times 
this  size.  There  will  be  a  car  barn  80  x  160  feet.  One  thousand 
horse  power  in  engines  will  be  installed  primarily. 

The  Phoenix  Oil  Company,  of  Cleveland,  Ohio,  manufacturers 
and  dealers  in  lubricating  oils,  gr^pnite  greases,  etc.,  have 
opened  Canadian  offices  at  Room  25,  Janes  Building,  comer 
King  and  Yonge  streets,  Toronto.  This  firm  make  a  specialty- 
of  Murphy's  famous  Green  Seal  belt  dressing.  Mr.  P.  R.  Hood 
is  manager  and  Canadian  representative. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


Lineman  for  Electric  Lighting  System 


The  Board  of  Water  and  I^ight  Commissioners 
require  the  services  of  a  competent  Lineman. 
Wages  $50.00  per  month.    Apply  to 

T.  ED.  OAKLEY,  Secy.-Treas., 
Board  of  Water  and  Light  Commissioners, 

Fort  William,  Ont. 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemi.stry,  Architecture.  Also  full  counses 
inA'rt's,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

•  TlIK  Rl?r.ISTRAR. 


Stop  That  Slipping  ! 

■■  OSEEK  SEAL 


Our  free  book- 
let, "Are  Your  Hand 
Tied?"  tells  yuu   how  to  do  it. 
Thousnnds  have  Inr^ely  increased 
their  salaries  byfnllowinir  our  plan, 

WE  TEACH  BY  MAIL  Mcrhanli-nl 
or    Eleftricnl    Kntflncerlnsr;    l»pa"lnff ! 
Arehitrctiin';     lEoukkcppIntr:  Ornamentiil 
DoBign;  (ii'i-miin;  SpHDlsh;  Frrnrh,  etr.  Circu 
lar  frer.     State  subject  that  ^T^tcre■^t^  ynu. 

International  Correspondence  Schools, 
L  Box  1004,  Scranton,  Pa. 
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ArAlDVAlMCEMElMT 


St^nd^ird  ^  Up-to-dMe 


n\, for  a  Set 
*1.  per  Month 

\Cara/os^  free 
\  for  r?)e  asking. 


TftEO.yluDELiiiQ 
PUBLISHERS 

63 -Fifth  Ave. 


BELT  DRESSING 

PHOENIX  OIL  CO.,  OF  CLEVELAND,  OHIO.  U.S.A.     -     SOLE  Mfrs. 

Canadian  O/pres  :  Janes  nUUf..  TOIiOyTO     ^'•„"^„' j.^,,,, 

Manufacturers  of  LUBRICATING  and  GRAPHITE  GREASES 

THE  SMARTEBY  MACHINE  CO..  LIMITED 

Mannfacturors  of  .  .  . 

Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 

Cranes 
Shafting  and  Pulleys 

Send  for  Catalogue 
before  buying. 


The  Smart-Eby  MachiDC  Co..  Ltd. 

191  Baiton  St.  East  -   Hamiltx^n.  Ont 
Western  Office  : 
410  Hastings  St.,  Vancouver.  B.  C 
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THE  DODGE  COMPANY'S  NEW  PLANT. 

The  Dodge  Manufacturing'  Companv,  Limited,  of  Toronto, 
have  just  completed  what  may  be  termed  a  model  plant.  The 
new  building  consists  of  a  machine  shop  200  x  75  feet  ;  foundry, 
125  X  75  feel,  with  annex;  tvvo  storey  office  building,  60  x  40 
feet.  The  buildings  are  of  modern  type,  solid  brick,  with  moni- 
tor roofs.  Both  machine  shops  and  foundry  are  equipped  with 
ten  ton,  three-motor  travelling  cranes  and  industrial  narrow 
gauge  rails  and  turntables.  Among  the  massive  machine  tools  in- 
stalled in  the  machine  shop  is  a  62  x  62  x20-foot  planer,  and  a  16- 
foot  boring  and  turning  mill  weighing  in  the  vicinity  of  40  tons. 
In  the  foimdrv  a  modern  Whiting  cupola  has  been  installed. 

The  shops  are  heated  with  the  Webster  system  of  steam  heat- 
ing, lighted  with  both  incandescent  and  arc  lights,  and  electric 
power  is  used  throughout.  The  electric  light  and  power  is 
generated  on  the  premises  by  means  of  a  15x14  high  speed 
engine,  direct  connected  to  a  100  kilowatt  generator. 

The  office  building  is  of  handsome  design,  pressed  brick  and 
stone,  the  ground  floor  being  used  for  the  company's  general 
offices,  and  the  first  floor  as  engineering  and  draughting  rooms. 

The  entire  plant  covers  some  six  acres.  It  is  located  on  Pel- 
ham  avenue,  Toronto  Junction,  just  north  of  the  C.P.R.  tracks 


and  without  the  city  limits.  A  system  of  railroad  sidings  encircles 
the  plant,  giving  the  company  their  iron,  coke,  coal,  sand,  etc., 
direct  from  car  to  stores.  The  new  machine  shops  and  foundry 
are  employed  altogether  in  manufacturing  the  Dodge  Company's 
special  lines  of  power  transmission  machinery.  Their  extensive 
wood  pulley  plant  has  also  been  materially  improved.  The  com- 
pany have  a  dail}'  manufacturing  capacity  of  300  wood  pulleys, 
apart  from  their  iron  pulley  output.  Over  1,000,000  feet  ot  lum- 
ber is  c  arried,  and  a  new  brick  dry  kiln  of  60,000  feet  capacity 
has  been  built.  The  Dodge  Company  extend  an  invitation  to 
the  trade  to  call  and  inspect  their  new  works. 

The  city  sales  office  and  warerooms  of  the  Dodge  Manufactur- 
ing Company  are  situated  at  74  ^'ol■k  street,  Toronto,  where  a 
large  stock  is  carried. 


WESTINGHOUSE  GENERATORS. 

The  generators  and  other  electrical  apparatus  installed  in  the 
power  house  of  the  Pittsburg  Reduction  Company  at  .Shavvinigan 
Falls,  Que.,  to  which  reference  was  made  in  our  last  issue,  were 
manufactured  and  installed  ny  the  Westinghouse  Electric  & 
Manufacturing  Company,  of  Pittsburg,  Pa.,  who  have  furnished 
a  laige  quantity  of  electrical  apparatus  in  connection  with  the 
development  at  Shawinigan  Falls. 


/ 


SPARKS. 

Mr.  Fletcher,  who  recently  sold  out  his 
electric  light  business  at  Gravenhurst,  has 
purchased  a  plant  at  Shelbourne,  Ont. 

The  new  Wheelock  engine  installed  at 
the  electric  light  power  house  is  giving 
good  satisfaction  to  Mr.  Welsh  and  to 
those  taking  the  light,  which  is  now  tirst- 
class.  The  engine,  which  has  a  stroke  of 
38  inches,  drives  a  belt  wheel  13  feet  in 
diameter.  The  machine  is  beautiful  in 
construction,  and  though  capable  of  200 
horse  power,  works  with  the  steadiness  of 
a  sewing  machine. — "  Hensall  Observer.  ' 

A  provincial  order-in-council  has  been 
signed  granting  the  Vancouver  Power 
Company  'he  right  to  5,000  inches  of 
water  from  the  Coquitlam  and  Trout  Lakes. 
This  company  is  working  in  conjunction 
w'ith  the  British  Columbia  Klectric  Rail- 
way Company,  the  object  being  to  install 
a  generating  plant  at  Coquitlam  for  the 
purpose  of  supplying  light  and  power  to 
the  cities  of  Vancouver  and  New  West- 
minster. The  initial  installation  will  be 
5,000  horse  power,  which  will  be  capable 
ol  being  increased  to  1 5,000  h.  p.  Coquit- 
lam I-ake  is  fiiteen  miles  from  V  ancouver. 
In  connection  with  the  scheme  a  tininel 
two  miles  long  will  be  built.  Although 
the  details  of  .he  project  have  not  been 
announced,  it  is  likely  that  the  ste.im  sta- 
tions ot  (J  the  British  Columbia  Electric 
Railway  ompany  in  V'ancouver  and  Hur- 
naby  will  be  used  as  auxiliaries. 

¥OR  SALE. 


I  25  light  Reliance  Aic  Dynamo  in  first  -  class 
condition. 

I  60-ligbt  Royal  Type  Transformer,  1040  volts 

to  uo  ticwly  rc'-wound. 
3  lo-light  Shellenberger  Watt  Meters. 
3  20-ligbt  Duncan  Watt  Meters. 
The  above  will  be  sold  cheap.  Addres.s 

Corporation  ni-  Mitciii-.i.i..  Ont.,  P.ox  207. 


Sole  Makers  of  lli 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 

Syracuse  Smelting  Works 

MONTREAL  P.Q. 


21  Bleuru, 
MONTREAL 


E.  L.  LeBliUN 
31.   de  riLLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYXAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


I  GO. 


WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S.A. 

Berlin  :  Euiopean  Weston  Electrical  Instrument  Co.,  Riiterstrasse  No.  88. 

London:  Elliott  Kros.,  No.  toi  St.  Martin's  Lane 


\\/eSTON  STANDARD  PORTABLE 
Direct-Reading' 
VOLTMETERS,  MI LLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Om- Portable  Instriiment.s  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Onr  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter  -  for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumntion  of  energy. 

John  Starr,  §on  &  60..  Limitefl 


Ma mifitct urtTs  ftnti  fTohbers  of 


Electrical  Appliances 
arvd  Supplies 

We  vnrry  the  lan/e.sf  .stoch-  of  i'Jfertrir   SitppUes  in  thv 
Maritime  Provinee.s  and  van  /ill  orders  jtroniptft/. 
Get  our  /trice.s  before  (nn/iii(/  elsewhere. 


=  HALIFAX,  N.  S. 


I.'t4  Qranville  Street 


/*.  O.  liox  44S 
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THE  EVERETT  MOORE  DIFFICULTIES. 

The  affairs  of  the  Everett-Moore  syndicate,  controlling  a  num- 
ber of"  electric  railways  in  Ohio,  Michig^an  and  Ontario,  as  well 
as  a  number  of  telephone  lines,  were  placed  in  the  hands  of  a  re- 
ceiver on  January  2nd,  as  a  result  of  the  temporary  financial  em- 
barrassment on  the  part  of  the  syndicate,  which  has  for  some  time 
been  affected  by  the  stringency  in  the  money  market.  The 
syndicate  is  accredited  with  controlling  1,200  miles  of  electric 
lines,  including  the  Cleveland  Electric  Railway  Company,  De- 
troit United  Railway  Company,  Toledo  Railway  &  Light  Com- 
pany and  the  Lake  Shore  Elec(ric  Railroad  Company.  The 
syndicate  is  also  interested  in  the  Street  Railway  at  London, 
Ont.  Mr.  H.  A.  Everett,  one  of  the  members  of  the  syndicate, 
is  well-known  in  Canadian  railway  circles.  He  took  hold  of  the 
Montreal  Street  Railway  about  ten  years  ago  and  converted  it 
from  a  horse  car  system  into  an  up-to-date  electric  road.  He 
afterwards  became  manager  of  the  Toronto  Street  Railway.  No 
statement  of  the  affairs  of  the  company  has  as  yet  been  given 
out.  The  difficulty  is  regarded  by  some  as  a  victory  for  the 
Bell  Telephone  Company,  whose  hostility  the  syndicate  incurred 
by  operating  independent  telephone  lines. 


SPARKS. 

Ottawa,  Ont.,  has  carried  a  by-law  in  favor  of  a  municipal 
system  of  telephones. 

The  ratepayers  of  Newcastle,  N.  B.,  have  voted  funds  for  an 
electric  light  system. 

The  town  council  of  Bedford,  Que.,  have  decided  to  light  the 
streets  by  electricity. 

The  vote  on  the  by-law  to  raise  $30,000  for  improvements  to 
the  gas  and  electric  light  plants  of  Brockville,  Ont.,  will  take 
place  on  February  3rd. 

The  Hamilton  Subrrban  Electric  Railway  Companv  is  seeking 
a  charter  to  coiisuuLt  electric  railway  lines  from  Hamilton  to 
Waterloo  and  Guelph,  and  from  Gait  to  Guelph. 


Nelson,  B.  C,  has  defeated  a  b\-law  to  raise  $150,000  10 
extend  the  civic  electric  light  system. 

The  by-law  to  provide  $15,000  for  extension  of  electric  light 
plant  was  defeated  by  the  ratepayers  of  Niagara  Falls,  Onl. 

The  Bell  Telephone  Company  have  given  notice  that  at  the 
the  next  session  of  the  Dominion  Parliament  they  will  apply 
for  an  amendment  to  their  charter  giving  authority  for  an 
increase  of  the  capital  stock.  A  similtar  amendment  was  in- 
troduced last  session  but  without  success. 

No  less  a  project  than  an  electric  railway  between  Toronto 
and  Cornwall  is  contemplated  by  the  Ontario  Electric  Company, 
which  has  asPed  for  incorporation.  The  distance  between  the 
two  cities  is  260  miles.  Sir  Richard  Cartwright.  of  Ottawa, 
Cornelius  Birmingham,  of  Kingston,  and  George  E.  Smith,  electri- 
cian, of  Bcston,  are  associated  with  the  enterprise. 

The  Petrolia  Rapid  Railway  Company  have  made  application 
to  the  town  council  of  Petrolia,  Ont.,  for  the  sole  right  to  con- 
struct and  operate  a  single  iron  or  steel  railway  through  the 
streets  of  that  town,  the  intention  being  to  use  electric  power. 
The  promoters  include  G.  R.  Lovejoy.  of  Lennox,  Stale  of 
Michigan  ;  John  Harold,  of  Moore  Township  ;  and  S.  A.  -Vrm- 
slrong,  of  Sarnia,  On'.  The  ratepayers  will  vote  on  the  question 
on  January  6th. 

The  new  civic  lighting  and  pumping  plant  for  the  city  o(  Hull, 
Oue.,  will  be  completed  about  Februarj-  ist.  The  power  house 
is  a  fire-proof  building,  l  uilt  of  stone,  with  iron  roof  and  con- 
crete floors.  The  power  cnnal  is  2,500  leet  in  length,  extending 
from  the  Ottawa  river  to  the  new  power  house.  The  intake 
pipe  is  built  of  three  inch  concrete,  i>  30  inches  in  diameter  and 
2,000  feet  in  length.  It  was  constructed  under  the  s-  per\ision  of 
Mr.  R.  \V.  Farley,  C.E.,  and  is  said  to  have  cost  le»s  than  half 
that  of  a  steel  or  iron  pipe.  The  pipe  extending  under  the  river, 
500  feet  in  length,  is  of  steel.  There  is  one.  35  inch  horizonlal 
trump  wheel,  developing  200  horse  |>ower,  which  will  operate  a 
100  light  arc  machine  for  street  lighting,  while  another  machine 
mav  be  installed  at  a  later  dale. 


Westinghouse 

Automatic 

Circuit  Breakers 

for  Direct  and  Alternating* 
Currents  ^     j*  »!t 

Open  Circuit  under  any  Condition  of  Over- 
load or  Short  Circuit  Without  Damage 
to  Copper  Contacts. 

Westing^house  Electric 

&  Mfg.  Co ,  Pittsburg,  P  A 

Ahearn  &  Soper,  Limited,  Ottawa,  Canada 
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SPARKS. 

An  electric  railway  to  connect  Winnipeg  with  Headingly, 
Man.,  is  spoken  of. 

Messrs.  H.  Brown  &  Sons  have  purchased  the  water  power 
and  saw  mills  of  the  Canada  Lumber  Company  at  Carleton 
Place,  Ont.  It  is  said  to  be  the  intention  of  the  purchasers  to 
develop  the  water  power. 

The  Gress  Falls  Compan}-,  of  Three  Rivers,  Que.,  is  seeking 
incorporation,  with  a  capital  of  $500,000,  to  conduct  a  general 
manufacturing  business  at  Three  Rivers  and  to  transmit  electric 
power.  Messrs.  Warren  Cui  tis,  of  New  York,  F.  P.  Farmer,  of 
Three  Rivers,  and  L.  H.  Davidson,  K.  C,  of  Montreal,  are 
among  the  incorporator  ^. 


-A  Single  27  nch- 


Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

Pvimping  Machirvery 

for  all  purposes. 

Air  Compressors 

for  the  Air  Lift  System  and  general  use, 

Air  Pumps,   Va^cuum  Pvimps, 

and  Jet  and  SuHace  Condensers- 

immm  i  immm  u. 

278  LEHMAN  ST.,   DAYTON,  OHIO,  U.S.A. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stcck,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


GlarKson  School  of  Teclinoloou  "^'"^  loudlmrN  Y'""""'- 

Courses  leading-  to  dgrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanieal  Eng-ineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tution  moderate. 

WM.  S.  ALDRICH,  Director. 


RADIANT  SHELBY 

INCANDESCENT  LAMPS 

(with  doublk  coil  filament) 

Canadian  Patent   applied   for.     Any  Base, 
Candle  Power,   or   Efficiency.    Sample  orders 
solicited  and  the  most  thorough    test  invited. 
Every  Lamp  tested  and  warranted.  Packed 
dozen  in  a  box,  240  Lamps  in  a  case. 

MANUFACTURED  BY 

THE  ONTARIO  LANTERN  CO., 

Hamilton,  Ont. 

Walter  Orose,  Montreal 

Sole  Selling  Agent. 


CANADA 


I 


1 11;  DisTAi  mnm 


IS  THE  IDEAL  RAPID  TRANSIT.  |j 

LONG  mimi  mmm  I 

Increases  the  speed  and  cuts  down  !j 
over-time  charges. 

The  Contract  Department 

wtll  furnish  particulars.  Ijjj 

The  BELL  TELEPHONE  CO.  1 

J 


Storage  Ba^tteries 


For  Central  Station  and  Street  Railway  Work,  Private  Electric  Light  Instal- 
lations, Electric  Motor  Carriages,  Delivery  Waggons,  Launches,  Fire 
Alarms,  Telegraph,  Portable  Lamps,  especially  adapted  for  the  use  of 
physicians. 

Highest  efficiency  and  lightest  weight,  with  greatest  capacity  of  any  Battery 
on  the  market.     Write  for  catalogue  and  prices  to 

CANADIAN  ^  MOTORS.  ^  Limited 

710-724  YONGE  ST..  TORONTO. 
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"  FOR  HE'S  A  JOLLY  GOOD  FELLOW." 

During  the  recent  holiday  season  the  hardy  linemen  of  the 
Great  Northwestern  Telegraph  Company,  to  the  number  of 
eighty,  gave  tangible  expression  of  their  regard  for  their  chief, 
IVIr.  A.  B.  Smith,  superintendent  of  construction,  by  presenting 
him  with  a  handsome  gold  watch  and  chain.  To  Mrs.  Smith  they 
gave  a  cabinet  of  silver,  and  to  both  a  beautifully  illuminated  ad- 
dress which  contains  many  kindly  expressions  of  appreciation  and 
good-will.  The  presentation  took  place  at  Mr.  Smith's  residence, 
Mr.  Charles  Charlebois,  foreman  at  Toronto,  being  spokesman. 
After  Mr.  Smith  had  recovered  some  what  from  his  surprise  and  ex- 
pressed in  feeling  terms  his  apprfciation  of  the  kindly  spirit  which 
prompted  the  gifts,  the  deputation  partook  of  refreshments  and 
enjoyed  an  hour  of  pleasant  social  intercourse. 


SPARKS. 

The  Bell  Telephone  Company's  franchise  in  Ottawa  expires  in 
1903,  and  a  movement  is  on  foot  to  secure  the  establishment  of  a 
service  owned  by  the  corporation. 

Mr.  R.  Fielding  has  made  a  proposition  to  supply  the  town  of 
Gravenhurst,  Ont.,  with  a  system  ■  of  electric  lighting  and 
waterworks  for  a  period  of  twenty-five  years. 

The  Quaker  Oats  Company  have  acquired  a  controlling 
interest  in  the  Peterborough  Light  &  Power  Company,  and  it  is 
understood  that  improvements  to  the  plant  of  the  latter  com- 
pany will  be  made  at  once. 

Mr.  Charles  H.  Mitchell,  civil  and  hydraulic  engineer,  of 
Niagara  Falls,  Ont.,  is  preparing  plans  for  the  hydraulic  and 
electrical  development  to  be  undertaken  by  Mr.  Joseph  Knox,  of 
Stayner,  on  the  Nottawasaga  river. 

Mr.  G.  A.  Welland,  of  Duluth,  was  recently  in  Parr)'  Sound, 
Ont.,  with  a  view  of  arranging  with  the  Anglo-American  Copper 
Mining  Company  for  the  erection  on  their  property  of  one  of  the 
new  Hatch  electric  smelters  so  as  to  permit  of  the  treating  of 
copper  ores  there. 


A  stated  case  for  submission  to  a  single  High  Court  judge  has 
been  agreed  upon  by  the  city  of  Toronto  and  the  Bell  Telephone 
Company  in  respect  to  the  rights  of  the  company  upon  the 
streets  of  the  citv. 
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ENGINEERING  CO..  Limited 


Telephone  ^  aiii  3319  n  Colborne  Street.  TORONTO. 


Mocnufactvirirvg  Electricad  Engineers. 

Slow  Speed  Generators 


Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 


1 


i 
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and  Motors  a  Specialty  I 


jfe     Contractors  for  Complete  Installations,  Wiring  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells,  Telephones,  Etc 

Plans  and  Specifications  submitted-  % 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  merchants  and  raanufae- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 
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Chari.es  F.  Clark,  Jared  Chittenden, 
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Treasurer 


Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the.  Civilized  eWorld 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A 
THE  BRADSTREET  COMPANY  gathers  infor. 
■nation  that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met  hants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
irerifying  and  promulgating  !.iformation,  no  eUbrt  is 
spared, and  no  reasonable  expense  considered  too  preat, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer 
cantiie  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canad  :    Halifax  N.S.;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B. ;  Toronto,  Ont.;  Vancouver, 
B.Ci  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


YOU  LOSE  MONEY  EVERY  TIME  A  BELT  SLIPS 

WARREN'S  PULLEY  COVER 

(Applied,  witli  a.  13r-u.sli.) 

WILL   STOP  THE  SLIPPING. 

IT  LASTS  FOR  YEARS. 
Regular  case,  125  square  feet  $14.00. 
Special      "     40        "         $  6.00. 
With  brushes  and  full  instructions. 

You  pay  for  it  only  if  found  satisfactory  after  a  fair  trial  of  thirty  days. 

P.  B.  DIXON  *  CO., 

30  Wellington  Street  East,  -  -  TORONTO,  OJVT. 


Crocker 
Turbirves 

These  are  illustra- 
tions of  our  well-known 
Crocker  Turbines,  which 
are  unequalled  for  use 
under  low  and  medium 
heads.  Our  90  page 
illustrated  cataIo8:ue  is 
at  your  disposal. 

Estimates  promptly 
and  cheerfully  made. 

Write  us.  .  . 


THE 


JENOKES  MACHINE 

COMPANY 
SKerbrooke,  Qvie. 


JUST  PUBLISHED 


THE 

Cf\Nf\DIRN 
Hf\ND-BOOK 

OF 

STEf\AA 

f\ND 

BLEGTRIGITY 

By 

William 
Thompson 


170  Pages 
illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engfineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 
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ClURERS  or 


Milde  MicrophonB 

~^ebest  TRANS WrTTER 
irfheWsrlri 


TELEPHONES  ^^^  E 


QUEBEC  A.GE^-i 


Switcli-Boarfls  and  flnnuncaitors    ? ,  rr:- 

 — ^  ^  K  419  St  James  St, 

FIRE  ALARM  APPARATUS  and  ^° 
TELEGRAPH  INSTRUMENTS  (© 


MOP^TR&flL 

Telephone  No.  iioo. 


ATENTS 


IN 
ALL 

COUNTRIES 


P 

^^^^  GUARANTEED 

■     BEAUDRY  &.  BROWN 

I     Civil  Engineers  and  Land  Surveyers 
107  sr.  Jambs  St.,  Montreac 


flTeiejone^4.50 


Giifivfinteed  to  <iive  Stilisfaet  iuu . 


Apply  for  Pamphlets  and  Particulars  to 


The  SAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square,  Montreal,  Que. 

Tel.  Main  45<6.       Ti-I.  K.T5t  i". 


Now  is  the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs- 
Consider  also  that  we  have  been  selling  our 
high  grade  incandescent  lamps  for  years;  the 
lamp  is  good,  the  price  is  right. 


Munderloh  &;  Co., 


61  St.  Suli>ice  Stx*eet 


IVIONTRE  AL, 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 

^  ^  nun  ^^fe   A  9  9  1^  mm  m\ 


EXTRA"  brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


REMOVAL  J>JOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

Dyi\a.mos,  Motors, 

Fixtures,  Svipplies 

Eleetric  Light  and  Wiring  Contractors. 


FARQUHAR  BROS. 


Barrington,  lOr.  Blonior  St>.  Halifax,  X.S. 


Contractors  and  Dealers  in 


Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc. 

Lighting  Plants  installed  complete. 

We  make  a  specially  of  .•\rc  and  Incan- 
descent Lighting  for  public  and  private 
residences. 


200  Hour  Are 
Lamp. 


Direct  Current  Generating  Set  (Bulletin  No.  7) 

For  Public  and  Office  Buildings,  Hotels,  Warehouses,  Factories, 

Mines,  Mills,  Etc.,  for  Light  and  Power   ' 

THE  UNITED  ELECTRIC  CO.,  Limited.  TORONTO 


Save  Current  and  Save  Money 

by  using  efficient  Motors  that  will  give  the  greatest 
mechanical  effort  with  the  smallest  consumption  of 
Electrical  Energy. 

The  greatest  care  in  design,  workmanship  and 
testing  is  necessary  to  reach  the  best  results. 

OUR    MOTORS   ARE   THE  STANDARD 
OF  THE  WORLD. 


30  H.  P.  Motor. 


(aNADIAN  ^^ERAL  pLECTRIC 


G 


LIMITED. 


MONTREAL 


Head  Office 
HALIFAX 


-     TORONTO,  ONT. 

DISTRICT  Olf'FICES  z 

VANCOUVER  WINNIPEG 


ROSSLAND 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hj'draulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TORONTO,  CANADA. 
Tplpr,hone^|0*<^^^°"S  Distance,  Main  8047. 
•^^'^P"°°^*  t  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 

T.  PRINGLE  &  SON 

HVDUIIG  ANDJLECIIilGAl  ENGIUERS 

Surveys,  Estimates  and  Reports  prepared  with 
care  on  Water  Power  Developments  and  Electrical 
Generation  and  Transmisson.  General  Engineer- 
ing Supervision  of  Hydraulic  and  Electrical 
Developments  and  Cotton,  Woolen,  Pulp  and  Paper 
Mill  Engineering. 

Imperial  Building-,  MONTREAL. 

GEORGE  OWE.N,  S.B. 

Massachusetts  Institute  0  Technology. 

(Late  with  HerreshoffMfg.  Co.,  Bristol,  R.  I.) 

Consulting  and  Mechanical  Engineer 

Design  and  construction  siiperintendence 
ot  all  kinds  of  Steam  and  Power  Plants, 
Mills,  .Storehouses,  etc.  Careful  attention 
given  to  water  supply  and  sewage  disposi- 
tion, heating  and  veiuilation.  Ship  and 
yacht  designing  a  specialty, 

122  Robinson  St.,  HAMILTON,  Ont. 


FINE 

BANK.OFFICE? 
OOURT  HOUSE  a 
DBUG  STORE  FITTINGS. 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

S1DE-BL.OOKS 

AND  GKOSS-flKMS 


WRITE  FOR  PARTICULARS. 


Please  mention  the    Electrical  News 
when  corresponding  willi  advertisers. 

C.  E,  SHEDRICK 

Manufacturer  of   SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patroiii/e  Home  liulusti  ies. 
•SI  All  I  ask  is  a  trial  1^ 


F.  N.  Phillips,  President. 


Geo.  H.  Olnev  and,  SecTetaj^--Treasurer. 


PS  EM 


(li:m:ite3D) 


MONTR&f\U  Gf\Nf\Df\ 


m\  m  mm  mm  m\ 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

F[1R  1  WIRf 

Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,         Montreal,  Quebec. 


Edward  E.  Cary, 

Export  Agent  for  the 
British  Empire 

NEW  YORK  LIFE  B'LD'G,  MONTREAL,  CAN. 


KI.ECTRIC  APPAR  iTrS  AXDSt  I'- 

Pl.IES. 
Rrprettef'ling  z 
The  A<tani3-  RaffnnU  BIrrtrie  (n: 
Thf  Cnrtlner  Elfftric  Drill  antl  Mar. 
hinery  Vnmpnny, 

Clfrfland ,  Oh<n, 

Till-   \r-,r     Ynrk   and  Ohio  Cnmpamp. 

ffarren,  ithin 


Engines 
Shipped  Promptly 


We  have  under  construction  all  sizes  of 
engines  from  7  horse  power  to  125  horse 
power. 

Some  of  the  sizes  are  ready  to  ship  and  any 
of  them  can  be  completed  in  ten  days  from 
receipt  of  order. 

Thev  are  suitable  for  electric  stations,  fac- 
tories, mines  or  saw  mills  and  are  the  most  up 
to  date  enofines  on  the  market. 


Larger  sizes,  either  simple  or  compound,  built 
to  order  on  short  notice. 


Robb  E 


ngineenng 

AAIHERST,  N.  S. 


Co. 

LIMITED 


I  ir<//*nm  McKafi,  19  MeKrttzte  Crrsrenl.  Tnmtttn. 
AGKSTS:  i.  ,r„,.,„„  ,j„ck  X  Co..  7  St.  Helen  Si..  Montreal. 
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SPARKS. 

James  Osmond,  a  lineman  employed  by  the  Ottawa  Electric 
Company,  was  killed  on  January  30th  by  coming  in  contact  with 
a  live  wire. 

The  city  council  of  Montreal  have  granted  the  Montreal  Ter- 
minal Railway  Company  a  franchise  to  enter  the  city  and  con- 
struct a  single  line.    The  franchise  is  for  five  years. 

Mr.  Ernest  A.  Thompson,  representing  the  Westinghouse 
Company,  of  Pittsburg,  Pa.,  will  apply  to  the  Manitoba  Legis- 
lature for  the  incorporation  of  the  Suburban  Rapid  Transit  Com- 
pany, to  build  an  electric  railway  from  Winnipeg  to  Headingly. 

Mr.  F.  W.  Martin,  manag'er  of  the  Lincoln  Electric  Light  & 
Power  Company,  St.  Catharines,  Ont.,  receTitly  returned  from  a 
visit  to  Cleveland,  where  he  investigated  a  new  system  of  arc 
lighting.  The  system  may  be  adopted  by  the  Lincoln  Electric 
Light  &  Power  Company. 


The  Berlin  &  Bridgeport  Electric  Railway  Company  elected 
the  following  officers  in  Berlin  last  month  :  President,  W.  H. 
Breithaupt  ;  vice-president,  Peter  Shirk,  Bridgeport  ;  secretary, 
Alex.  Miller,  K.C.  It  is  said  to  be  the  intention  of  the  company 
to  build  the  road  this  year. 

Mr.  Charles  Chamberlain,  of  Winnipeg,  announces  that  he  has 
completed  arrangements  with  New  York  capitalists  to  develop 
100,000  horse  power  on  the  W'innipeg  river,  65  miles  from  the 
citj'  of  Winnipeg,  and  to  build  gigantic  pulp  and  paper  mills. 
The  intention  is  to  transmit  power  to  Winnipeg. 

According  to  the  statement  presented  at  the  annual  meeting  01 
the  Ottawa  Railway  Company,  the  number  of  passengerscarried 
last  year  was  7,188,781,  an  increase  of  100,000  over  the  previous 
year.  The  following  officers  for  the  ensuing  year  were  elected  : 
President,  T.  Ahearn  ;  vice-president,  P.  Whelan  ;  secretary,  J. 
D.  Eraser  ;  directors,  G.  B.  Brophy,  W.  Y.  Soper,  T.  Workman, 
A.  Lumsden  and  Hon.  G.  A.  Cox. 


PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-Smith  CompaLiiy 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

OF  EVERY  i3E!Scien'Ti03sr  eo'b 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


4} 
4: 
4i 
4> 

I 


A  Gre^t  R^ecord 


During  1901  we  sold  159  Engines,  which  is  strong  i¥ 
evidence  that  power  users  have  great  confidence  in 


the  Engines  we  build. 


Write  fcr  Ca.ta.log. 


The  Goldie  &  McCulloch  Co.,  Limited,  I 


OAlvT,  ONTARIO. 


We  Also  Make 


WHEELOCK  ENGINES,   ini'Al,  i;N(iINRS,  GAS   AND  CASOI.INE  ENGINES,  BOM.ERS,   PUMPS,   WATER   WHEELS,   OATMEAU  MU.I. 
MACHINERY,     KLOUR     MILI,    MACHINERY,     WOLK    GVRATORS,      WOOIJ-WORKING     MACHINERY,     SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
^  IRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH     PULLEYS,     CHAIN    TACKLE,    SAFES,    VAULTS    AND    VAULT  DOORS. 

S  WRiri':  FOR  C  ATAI.OC.     nKPARTMKNT  E. 
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TRADE  NOTES. 

The  Jones  Underfeed  Stoker  Co.,  of  Toronto,  have  issued  an 
attractive  calendar  with  illustrations  of  their  fuel  savins'  device 
and  buildings  and  boiler  rooms  in  which  it  is  in  operation. 

Mr.  David  Sleeth,  of  Montreal,  Canadian  agent  for  Lord's 
boiler  compound,  has  sent  out  a  useful  calendar,  on  the  upper 
part  of  which  are  cuts,  reproduced  from  photographs,  showing 
the  destrut  live  influence  of  certain  kinds  of  water  upon  steam 
boilers,  and  suggesting  the  necessity  for  the  use  of  solvents. 

The  Cataract  Power  and  Conduit  Company,  of  Niagara  Falls, 
has  recently  awarded  to  the  Wesiinghouse  Electric  &  Manufac- 
turing Company  a  contract  for  seven  2500  h.  p.,  oil-msulated, 
water-cooled  transformers.  These  transformers  will  be  wound 
for  2200  volts  two-phase  to  1100  or  2200  volts  three-phase,  and 
will  duplicate  the  present  equipment  in  the  transformer  house  at 
Niagara  Falls. 

The  Westinghouse  Mfg.  Compan}',  of  Pittsburg,  have  been 
given  the  contract  to  supply  the  electrical  equipment  for  the 
large  Portland  cement  factory  now  in  course  of  erection  at 
Durham,  Ont.  A  representative  of  the  Westinghouse  Company- 
is  authority  for  the  statement  that  the  output  of  the  works  at 
Pittsburg  has  doubled  within  the  last  four  years,  and  that  de- 
livery of  goods  cannot  be  promised  within  a  less  period  than  four 
or  five  months.  The  company  make  it  a  rule,  however,  to  make 
deliveries  when  promised. 

The  Smart-Eby  Machine  Company,  Limited,  of  Hamilton,  have 
recently  executed  the  following  orders  :  Shafting,  pulleys,  etc., 
for  the  Times  Printing  Company  ;  set  of  Rogers  patent  shaking 
and  dumping  grate  bars  for  W.  T.  Gibson,  Grimsby  ;  centri- 
fugal puinp  for  W.  H.  C.  Mussen  &  Company,  Montreal  ;  50 
h.  p.  boiler  for  the  Hamilton  Public  Library  ;  8  x  10  vertical 
engine  for  the  Durham  Rubber  Company,  Bowmanville  ;  duplex 
pump  for  the  Canadian  Rand  Drill  Company,  Sherbrooke,  Que.  ; 
sets  of  Rogers  patent  shaking  and  dumping  grate  bars  for  the 
Canada  Preserving  Company  and  the  T.  Upton  Canning  Com- 
pany, Hamilton  ;  automatic  feed  pumps  and  receivers  for  the 
Hamilton  Electric  Light  &  Cataract  Power  Company  ;  6x6  ver- 
tical engine  for  the  London  Engine  &  Supplies  Company  ;  5-toii 


travelling  crane  for  the  Waterloo  Manufacturing  Company, 
Waterloo,  a  repeat  order  ;  shafting,  pullej's,  etc.,  for  the 
Canada  Radiator  Companj-,  Port  Hope  ;  shafting,  hangers,  etc., 
for  the  Imperial  Cotton  Companj-. 

The  Richmondt  Conduit  &  Manufacturing  Company.  Limited, 
have  installed  a  large  plant  tor  the  manufacture  of  conduit, 
junction  boxes,  insulators,  underground  conduit  which  is 
electrol3'sis  proof,  and  other  electrical  specialties  in  their  line. 
Mr.  Richmondt  having  sold  his  interest  in  the  United  States  to 
the  American  Interior  Conduit  Company,  saw  that  there  was  a 
field  for  a  plant  of  this  kind  in  Canada,  the  old  company  having 
shipped  goods  into  Canada  for  several  years.  Mr.  Richmondt  is 
general  manager  and  personalU-  superintends  the  manufacture 
of  everything  in  the  factory.  He  claims  that  this  industry  will 
fill  a  long  felt  want  in  the  electrical  line.  The  Toronto  city  sales 
office  and  factory  are  at  15,  17  and  19  Jarvis  street.  The  com- 
pany have  a  manufacturing  capacity  of  about  fifteen  thousand  feet 
of  conduit  daily. 

The  following  orders  have  recent  Iv  been  booked  by  the  Smart- 
Eby  Machine  Company,  Limited,  of  Hamilton  :  Howell  Litho- 
graphing Company,  Hamilton,  shafting,  pulleys,  etc.,  to  equip 
their  new  premises  ;  Hamilton  F'acing  Mills,  for  tumbling^ 
barrels  ;  Corporation  of  Saltfleet,  electrically  driven  centrifug-al 
pump  ;  Malcolm  &  Souter,  vertical  engine  for  driving  a  fan  ; 
Gurney-Tilden  Company,  Hamilton,  shafting,  hangers,  etc.,  for 
their  new  building  ;  Holywood  Paint  Company.  Hamilton,  Iwo 
twin  color  mixers  ;  Reardmore  &  Company.  Toronto,  vwe 
duplex  liqiioi  pump  ;  Canada  Presfr\'ing  Company.  Hamilton, 
boiler  feed  pump  ;  Fowler's  Canadian  Company,  Hamilton, 
duplex  pump  ;  Pure  .Milk  Syndicite.  Hamilton.  60  h.  p.  boiler 
and  30  h.  p.  engine,  with  feed  water  heater,  etc.  ;  Creamery 
Package  .Manufacturing  Company,  Chicago,  one  duplex  pump 
and  steel  brine  tank  ;  Dominion  I.imiher  Company,  Toromo.  one 
i6xgxi2  underwriter's  fire  pump. 


1  The  ratepayers  of  Brockville,  Out.,  on  February  jrd  approved 
\p{  a  by-law  to  raise  the  sum  of  $50,000  for  improvements  to  the. 

gas  and  electric  light  plants. 


JACK  SHAFT  EQUIPMENTS 

For  El66trl6  Ufllit  and  Power  Plants. 


Floor  Stands, 
Self-Oilino-  Pillow  Blocks, 
Steel  Shafts, 
Friction  Clutch  Pullevs, 
Clutch  Couphngs, 
Iron  PLille\-s, 
I  Iron  C  entre  \\\)0(1  Rini 

Pulle>s 

Belt  Tighteners,  Etc. 


SEND  FOR 

200IPAGEI 

CATALOGUE.' 


D 


ODGE  MAN'F'G  CO.,  OF  TORONTO,  LIMITED 

Engineers,  Founders  and  M.aehinists. 

TORONm  ONT. 
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PACKARD 


Makers  of 


Lamps  and 


Transformers 


Sole  Agents  for  Canada  . 


IMPORTANT: 

We  now  furnish  (3ur  well  known  Type  '"L'' 
Transformers  with  Pancake  Coils. 


WRITE  FOR  PARTICULARS 
AND  PRICES 


ST.  GflTHflRIN&S,  GflNflDfl 


CHICAGO    MICA  COMPANY'S 
Varnishes  and  Mica  Insulations. 

AMPERE  ELECTRIC  MFG.  CO.,  Ltd. 
Polyphase  Motors. 

FLEXDUCT 
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SPRAGUE   ELECTRIC  CO 


Iron  Armoured  Flexible.  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Interior  Cables. 


I   

Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
—by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription—  for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


The  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  E  gi  e 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Readv  for  work  on  the  minute. 
Suitable  for  running  indepen- 
dent electric  light  plant.s — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
;4  H.P.  size — the  only  vertical 
style  built,  all  other  sizes  are 
horizontal. 

Write  for  Booklet 


M  CO.,  [IM 


gyo  King 
Street 
Subway 


"EMPRESS  LAMPS" 

Long  Life,  Absolute  Uniformity  in  Initial  Candle  Power,  Highest  Main- 
tenance of  Candle  Power,  Highest  Efhciency,  Absc^luie  nilorniity  in 
Initial  Voltage,  Lamps  for  Every  Use. 

Write  for  our*  New  Catalogue 

JOHN  FOR/T\AN 


708  and  710  Craig  Street 

We  keep  Everything  Electrical  " 


MOiNTRHAL. 


JOHN  mcDOCIGALL 


Caledonian  Iron  Works  MONTREtRL.  QUE. 
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WINNIPEG   LIGHTING   AND  PUMPING 
PLANT. 

In  the  summer  of  1899  a  municipal  plant  for  electric 
street  lighting  and  for  pumping  purposes  was  installed 
by  the  corporation  of  Winnipeg,  under  the  super- 
vision of  Mr.  James  Stuart,  Water  and  Light  Com- 
missioner. The  electric  light  plant  and  waterworks 
pumps  are  located  in  one  building,  shown  on  the 
following  page,  which  is  a  stone  structure  94  feet  long. 


150  square  feet.  They  are  fitted  with  mechanical 
grates  and  stokers,  which  are  driven  by  two  6  in.  x  6 
in.  vertical  engines.  Water  is  supplied  by  two  duplex 
Worthington  pumps  6  in.  x  6  in.  x  7  in.,  and  passes 
through  a  Bonner  live  steam  feed  water  purifier 
before  entering  the  boilers. 

The  power  for  electric  lighting  is  derived  from  one 
pair  of  Brown  automatic,  horizontal,  cross-compound 
surface  condensing  engines  built  by  the  Poison  Iron 


Interior  ok  Power  House — Winnipeg  LicirriNt;  and  Pumpinc;  Plant. 


36  feet  wide,  and  26  feet  high  clear  inside,  the  pumps 
being  located  in  the  north  end  and  only  taking  up 
about  25  feet  of  the  length  of  the  building.  The 
baUnce  of  the  floor  space  is  occupied  by  the  electric 
light  plant.  The  boiler  house  is  61  feet  long  and  32 
feet  wide,  with  a  brick  chimney  125  feet  in  height. 

The  steam  plantconsists  of  five  Babcock  &  Wilcox  sec- 
tional water  tube  boilers  in  two  batteries  of  two  boilers 
each  and  one  of  one  boiler, haxinga  rated  capacity  of  130 
h.  p.  each,  or  650  h.  n.  rombined,  at  a  steam  pressure 
of  125  lbs.  per  square  inch,  with  a  total  heating  sur- 
face of  7,500  square  feet  and  a  total   grate   surface  of 


Company,  of  Toronto,  with  Northey  independent  air 
and  circulating  pumps.  The  sizes  of  engine  cylinders 
are,  high  pressure  18  inches  diameter,  low  pressure  32 
inches  diameter  and  42  inch  stroke,  operating  at  80 
revolutions  per  minute.  The  fly  wheel,  which  is  the 
driving  pulley  of  the  engine,  is  cast  in  two  halves,  is 
16  feet  in  diameter  and  44  inch  face,  carrying  a  belt  42 
inches  wide  which  drives  a  steel  centre  shaft  6  inches 
in  diameter  and  8  feet  long,  to  which  is  coupled  a 
steel  shaft  5  inches  in  diameter  and  20  feet  long.  The 
main  driven  pulley  on  centre  shaft  is  4  feet  in  diameter 
and  44  inch  face,    There  is  also  an  adjustable  belt 


8 


TME  CANADIAN  ELECTRICAL  NEWS 


February,  1902 


tightener  fitted  with  self-oiling  bearings.  The  line  shaft 
is  fitted  with  four  split,  iron  centre,  friction  clutch 
pulleys  60  inches  diameter  and  16  inch  face,  capable  of 
handling  100  h.  p.  each.  The  bearings  are  of  the 
adjustable    ring-oiling    type.     All    shafting,  pulleys, 

I  '  ! 


Power  House,  Winnipeg  Lighting  and  Pumping  Plant. 


bearings,  etc.,  were  furnished  and  installed  by  the 
Dodge  Manufacturing  Company,  of  Toronto,  and 
have  given  perfect  satisfaction. 

Three  of  these  pulleys  are  belted  to  three  Western 
Electric  arc  dynamos,  each  having  a  capacity  of  100 
open  arc  lamps  with  a  maximum  output  of  9.6  amperes 
and  5,800  volts  operated  at  a  speed  of  650  revolutions 
per  minute.  The  switch-board  is  of  marble,  bolted 
together  through  angle  iron,  which  is  fastened  to  the 
floor  and  wall  in  a  substantial  manner.  The  construc- 
tion of  this  switch-board  is  such  that  the  dynamos 
may  be  changed  to  any  circuit  or  vice  versa  while  the 
machines  are  in  operation.  Each  dynamo  circuit  is 
supplied  with  an  ammeter  and  polarity  indicator. 
There  is  also  one  volt-meter  suitable  for  indicating  the 
voltage  of  any  circuit.  Each  line  is  equipped  with 
two  single  pole  lightning  arresters. 

The  street  lamps  are  of  the  Western  Electric  Com- 
pany's single  carbon  type.    There  are  240  in  opera- 


Incandescent  Switch-Board.  Arc  Switch-Board. 

tion  and  they  give  a  steady  and  uniform  light.  They 
are  provided  with  automatic  cut-outs  which  switch  the 
lamps  out  of  circuit  when  the  carbon  becomes  con- 
sumed or  when  the  arc  for  any  reason  becomes  too 
loi>g. 


Current  is  also  furnished  from  this  station  for 
lighting  all  municipal  buildings  by  one  60  kilowatt 
S.  K.  C.  two-phase,  alternating  current  generator, 
the  switch-board  for  which  is  of  marble  and  is  equipped 
with  two  current  indicators,  one  volt-meter  and  trans- 
fer switch,  one  volt-meter  transformer,  one  ground 
detector,  two  main  line  switches,  one  exciter  switch, 
one  generator  rheostat,  one  exciter  rheostat,  tour  maga- 
zine fuse  blocks  and  two  pilot  lamps.  The  alternator  is 
driven  by  a  pulley  on  line  shaft  operated  by  large  engines, 
but  during  moonlight  can  be  operated  by  one  Leonard 
Ball  tandem  compound,  condensing,  high-speed  engine. 
The  buildings  lighted  are  the  city  hall,  north,  south  and 
central  fire  halls,  market  building,  police  station,  store 
houses  and  waterworks.  The  total  number  of  lights 
installed  is  about  750. 

The  operation  of  the  waterworks  and  electric  light 
plant  is  combined,  the  boilers  furnishing  steam  for  both 
electric  light  and  pumping  engines. 

The  pumps  in  use  are  one  set  of  Worthington  com- 
pound, condensing,  vertical  pumping  engines  with  a 
capacity  of  5,000,000  gallons  per  24  hours  at  ;^o  lbs. 
pressure  per  square  inch  on  main.     The  engines  pump 


Mr.  James  Sti  art, 
W.<iter  and  Light  Commissioner.  Winni|)eR. 


the  water  from  an  artesian  well  and  deliver  it  to  the 
water  softening  plant,  from  which  the  water  flows  into 
a  reservoir  and  is  pumped  from  there  to  the  city  by  one 
set  of  Worthington  duplex,  triple  expansion,  surface 
condensing,  vertical  pumping  engines  with  a  capacity 
of  5,000,000  gallons  per  day  at  i  25  lbs.  pressure  per 
square  inch  on  main. 


A  curious  circumstance  illustrating  the  difference 
in  speed  between  sound,  which  travels  through  the 
air,  and  electricity  through  wire  as  its  guide  and  con- 
ductor, occurred  in  California.  .A  certain  powder 
works  blew  up  in  a  town  while  a  railway  telegraph 
operator  was  telegraphing  to  another  in  a  neighboring 
town.  At  the  instant  of  the  occurrence  he  telegraphed 
the  news  to  the  operator,  who,  sixty  seconds  after- 
ward heard  the  report  of  the  explosion.  He  knew  it 
had  occurred  by  wire  just  one  minute  before  he  heard 
the  report.  Sound  travels  at  about  the  rate  of  1.140 
feet  per  second,  while  electricity  accomplishes  i86,cx?o 
miles  in  the  same  short  period  of  time.  Exchange. 
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VISIT  TO  THE  CORNWALL  POWER  PLANT. 

Upon  the  invitation  of  Messrs.  Collver  &  Brock,  of  Montreal, 
Canadian  agents  for  the  Bullock  Electric  Manufacturing  Com- 
pany, Cincinnati,  Ohio,  a  large  number  of  interested  persons 
visited  the  power  plant  of  the  St.  Lawrence  Power  Company  at 
Cornwall,  Ont.,  on  January  nth.  The  party  were  carried  by 
special  G.  T.  R.  train  from  Montreal  to  Cornwall,  where,  after  a 
thorough  inspection  of  the  plant,  luncheon  was  partaken  of.  The 
electrical  apparatus  for  this  important  power  development  was 
furnished  by  the  Bullock  Electric  Manufacturing  Company.  A 
description  of  the  plant  will  appear  in  our  next  number. 


CAUSES  OF  LOSS  OF  CURRENT. 

Ottawa,  Ont.,  Jan.  8,  1902. 

Editor  Canadian  Electrical  Np:ws  : 

Sir, — Replying  to  your  letter  of  3rd  inst.  and  post  card  of  4th, 
with  reference  to  meters,  we  beg  to  say  that  our  experience  has 
been  entirely  different  from  what  appears  to  have  been  that  of 
the  electric  light  inspection  department.  9, 

It  is  a  rare  exception  for  a  meter  to  be  brought  in  after  having 
been  used  on  a  customer's  premises  a  considerable  time  and  not 
to  find  it  running  slow,  especially  on  small  loads.  Our  meters 
are  tested  and  carefully  adjusted  before  they  are  sent  up  to  the 
government  for  inspection,  in  order  to  save  paying  fees  for  nothing, 
consequently  the  inspector  finds  them  correct,  with  very  few 
exceptions.  I  do  not  see  how  it  can  be  otherwise,  except  with 
small  companies  who  do  not  adjust  meters  at  all,  but  depend  upon 
the  government  inspector  to  tel!  them  when  meters  are  wrong, 
and  even  then  I  should  think  there  would  be  a  preponderance  of 


slow  going  which  soon  appeared  in  the  meters — after  a  few 
weeks'  use.  I  trust  you  will  not  imagine  that  I  am  an  agent  for 
the  Stanley  meter,  but  I  simply  give  my  experience,  and  also  the 
experience  of  several  electric  companies  in  the  New  England 
States  who  are  now  using  them  and  have  been  for  two  years — 
putting  out  several  other  makes.  The  inspectors  I  believe  will 
find  in  that  meter  an  instrument  which  will  show  a  good  record, 
and  will  I  believe  make  a  more  correct  showing  for  those 
companies  whose  difference  is  so  much  between  the  station  and 
the  customer. 

Yours  very  truly, 

A.  Sangster, 
Superintendent  Sherbrooke  Gas  &  Water  Company. 

Toronto,  January  9th,  1902. 

Editor  Ca  nadian  electrical  news. 

Sir, — I  have  yours  of  January  3rd.,  referring  to  the  statement 
in  the  Electrical  World  that  electric  lighting  companies  in  the 
States  are  only  able  to  deliver  from  60  to  68%  of  their  energy  as 
generated  to  their  customers.  Takine  the  majority  of  plants  I 
should  suppose  that  this  is  not  an  excessive  statement.  It  is 
altogether  likely  that  the  theoretical  efficiency  of  even  a  first 
class  plant  under  most  favorable  conditions  would  involve  a  loss 
of  at  least  15%  in  line  resistance  and  the  various  converting  de- 
vices, but  when  you  consider  that  nine-tenths  of  the  time  an 
electric  lighting  plant  is  working  under  uneconomical  conditions, 
that  is  to  say,  with  generators  and  transformers  very  much  under 
full  load  and  during  the  whole  time  when  a  plant  is  in  operation, 
whether  any  current  is  being  delivered  to  customers  or  not,  the 
loss  on  the  transformers  is  just  the  same. 


Visitors  to  the  Power  Plant  of  the  St.  Lawrence  Power  Company,  Cornwall,  Ont.,  January  iith,  1902. 


slow  meters.  In  comparing  notes  with  other  companies,  I  have 
always  found  their  experience  to  be  similar  to  ours  as  to  slow 
meters.  It  would  be  interesting  to  know  what  the  actual  figures 
were  from  which  the  electric  light  inspection  department  compiled 
the  records  which  led  to  their  statement. 
Yours  very  truly, 

A.  A.  Dion, 

General  Superintendent  Ottawa  Electric  Company. 


S11ERURC10KE,  Que.,  Jan.  6th,  1901. 
Editor  Canadian  Electrical  News  : 

Sir, — Your  letter  of  the  3rd  to  hand.  Would  say  that  it  would 
entail  quite  a  bit  of  labour  for  us  to  make  a  record  of  the 
difference  between  the  station  and  the  consumer,  seeing  we 
have  no  meter  in  the  station,  simply  our  common  instruments  on 
ihe  switchboard.  We  have  also  quite  a  few  customers  on  flat 
rales  and  many  other  difficulties  which  I  believe  other  com- 
panies have,  and  I  don't  sec  how  any  company  can  keep  or 
make  such  comparison. 

With  regard  to  meters  found  to  run  fast  when  tested,  I  believe 
a  few  of  the  Shallenbcrger  which  wc  used  two  years  ago  were 
found  to  be  on  the  fast  side  but  passed.  The  meters  we  now 
use,  the  Stanley  watt  meter,  is  exactly  right  every  lime,  and 
after  two  years  hard  use,  are  found  to  be  the  same  as  when 
tested.  I  believe  Ihe  general  run  of  meters  are  set  at  first  to 
run  fast,  as  they  soon  get  slow  enough,  but  that  is  the  exception 
with  the  Stanley  meter,  it  keeps  exactly  right  in  our  experience. 
We  have  now  in  our  small  woi  ks  vboul  250  of  I  hem,  and  every- 
one has  been  correct  when  li-sted.  I  may  say  that  the  companies 
who  put  out  meters  generally  make  them  on  Ihe  fast  side.  As  !• 
was  led  to  believe  when  on  a  visit  to  several  woiks  in  Ihe  States 
last  fall,  it  was  with  tin-  view  of  making  up  for  the  lagfgin^  op 


If  a  new  plant  is  put  in  on  the  best  modern  lines  with  every- 
thing up  to  date  and  properly  calculated  for  the  amount  of  work 
it  is  to  do,  the  loss  would  not  be  any  more  than  as  above  stated. 
Most  plants,  however,  are  the  product  of  a  gradual  growth  and  the 
machinery,  lines  and  transformers  have  been  added  to  from  time 
to  time,  as  occasion  has  arisen,  and  very  often  in  a  temporary 
manner.  Nothing  but  a  complete  rebuilding  of  the  plant,  ni- 
volving  the  destruction  of  the  original  investment,  and  a  com- 
plete new  outfit,  would  bring  some  of  those  stations  up  to  full 
efficiency,  and  it  is  a  great  question  whether  in  most  cases  the 
interest  on  the  cost  of  this  new  outfit  would  not  be  more  than  the 
loss  by  the  uneconomical  working  of  the  old.  In  some  cases  it 
might  be,  but  it  is  altogether  a  question  of  local  conditions  and 
Ihe  circumstances  under  which  plants  are  operating. 

With  reference  to  meters:  1  am  perfectly  satisfied  that  more 
meters  run  slow  than  run  fast,  and  that  the  loss  from  this  source 
is  considerable.  There  is  also  a  considerable  leakage  and  loss 
where  Ihe  company's  lines  extend  over  a  large  area  and  run  into 
buildings  whore  there  are  a  number  of  tenants  who  constitute  a 
floating  population  and  also  a  certain  amount  that  the  companies 
are  cheated  out  of  by  dishonest  customers. 

1  think  the  reason  that  the  Government  Inspector  finds  more 
meters  fast  than  slow,  amongst  those  that  aie  sent  to  him  by  the 
customer  for  re-vorificalion,  is  that  this  is  the  result  of  outside 
parties'  interference  with  the  meters,  who  make  approximate 
tests  and  only  select  those  meters  for  ro-veri(ication  which  are 
found  to  be  fast.  When  they  find  slow  meters,  or  when  the 
customers  have  reason  to  believe  their  meters  are  slow,  they  do 
not  shout  very  loudly, 

Yours  truly, 

J.  J.  Wright, 
Manager  jToronto  Electric  Light  Co, 
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MR.  WM.  H.  BROWNE. 

The  Montreal  daily  press  brings  us  the  information 
that  Mr.  Wm.  H.  Browne,  who  for  the  past  seven  years 
was  General  Manager  of  the  Royal  Electric  Company, 
has  severed  his  connection  with  them,  taking  effect 
January  31st,  1902,  and  was  elected  a  member  of  the 
Board  of  Directors  of  the  Stanley  Electric  Instrument 
Company,  of  Great  Barrington,  Mass.,  and  at  a 
subsequent  meeting  appointed  General  Manager  and 
Treasurer,  his  term  of  office  beginning  February  ist, 
1902. 

Mr.  Browne's  connection  with  the  electrical 
industries  is  rather  unique,  and  dates  back  to  1888, 
when  he  built  the  electric  railway  in  Richmond, 
Virginia,  which,  if  not  the  very  first,  was  one  of  the 
first  electric  railways  in  the  United  States,  and  on 
which  much  of  the 
pioneer  electric  rail- 
way work  and  experi- 
menting was  done. 
Following  this  he  be- 
came associated  with 
the  Westinghouse  in- 
terests in  New  York 
City,  and  as  General 
Manager  of  the  United 
Electric  Company,  was 
in  charge  when  the 
first  alternating  cur- 
rent, high  tension 
generators — 2000  volts 
— were  installed,  and 
the  distribution  of  light 
from  them  began.  At 
that  period  it  was  con- 
sidered murderous  to 
install  systems  of  such 
high  potential,  and 
many  are  the  curious 
yarns  he  can  regale  his 
friends  with  as  to  the 
awful  consequences 
predicted  from  their 
use. 

Curiously,  from  New 
York  his  next^  move 
was  to  Montreal,  to 
the  Royal   Electric  [yj^  ^y^, 

Company,  where  one  L^-^ 
of  his  first  moves  was  the  changing  of  the  entire  lighting- 
system  from  1200  volts  to  2400  volts,  and  the 
installation  of  a  polyphase  system  of  current  for  power 
and  lighting  purposes,  both  of  which  were  very  radical 
departures,  at  the  time,  from  what  was  then  considered 
good  practice,  but  which  is  in  almost  universal  use 
now. 

The  Chambly  Manufacturing  Company  about  this 
time,  1897,  began  the  development  of  the  hydraulic 
power  on  the  Richelieu  river  at  Chambly  Rapids  for 
the  purpose  of  transmitting  the  power  to  Montreal  by 
electricity,  a  distance  of  about  16  miles.  Here  the 
novel  feature  of  generating  within  the  machines  12,000 
volts,  so  that  step-up  transformers  were  not  necessary, 
was  for  the  first  time  put  in  practice  and  successfully 
carried  through.  Although  later  on  changed  to  a  lower 
vplt;i^e  nnti  step-up  trftiisfprmers,  yft  Ult  e^fMliple]  s^t 


in  this  work  is  being  carried  out  in  the  largest  power 
generating  and  distributing  plants  in  this  country  and 
the  United  States,  where  it  is  a  common  practice  now 
to  generate  a  pressure  of  6,600  volts. 

The  following  year  the  company  completed  the  works 
of  the  Cataract  Power  Company,  of  Hamilton,  who  are 
carrying  10,000  H.  P.  nearly  40  miles,  at  a  pressure  of 
24,000  volts,  which  was  at  the  time  of  its  installation 
the  largest  transmission  and  the  highest  voltage  in 
practical  use  in   North  America,  if  not  in  the  world. 

The  past  year  was  spent  in  Montreal,  the  principal 
event  being  the  turning  over  to  the  Canadian  General 
Electric  Company,  of  the  manufacturing  business  of  the 
Royal  Electric  Compan}-,  which  was  built  up  under  Mr. 
Browne's  careful  management,  and  which  is  now  being 
actively  carried    on    by  the    first    named  company. 

The  consolidation  or 
community  of  interest 
between  the  Chambly 
Manufacturing  Com- 
pany, the  Royal  Elec- 
tric Company  and  the 
Montreal  Gas  Com- 
pany, under  the  name 
and  title  of  the  Mon- 
treal Light,  Heat  and 
Power  Company,  with 
a  capitalization  of 
$25,000,000,  was  his 
•  last  work  in  Canada, 
and  completed  the 
largest  industrial  or- 
ganization in  the 
Dominion. 

It  seems  but  fitting 
that,  having  bten  in 
the  van  since  1888,  the 
latest  and  most  radi- 
cal departure  in  elec- 
trical engineering  de- 
vices shovild  be  cap- 
tained by  him.  and  we 
most  heartily  wish 
that  prosperity  shall 
continue  with  him  in 
his  new  position,  and 
his  every  effort  be 
crowned  with  success. 
While  Mr.  Browne 
was  at  the  fore  and  front,  and  progresive  in  business 
matters,  and  while  we  may  miss  his  leadership,  yet 
more  will  he  be  missed  among  tho.se  who  h.id  the 
pleasure  of  knowing  and  coming  in  contact  with  hmi 
personally.  Genial,  broad-minded  and  fair,  he  was  a 
friend  to  everybody,  and  once  met  never  to  be  forgotten. 
His  connection  with  the  Canadian  Electrical  .\ssociation 
during  his  residence  in  Can.-\da  was  the  most  active, 
serving  two  years  as  President,  and  m.-\de  him  friends 
innumerable,  and  though  he  may  never  meet  with  us 
again,  his  works  will  live  .ifter  him,  and  his  hearty  laugh 
and  genial  good  fellowship  will  ever  live  in  the  memor> 
of  those  who  knew  him. 


H.  Browne. 


Ml.  J.  Laine  has  Iransferred  to  the  Belgrian  Syndicate,  of 
.Shawinijjaii  Falls,  his  fran»-hisf  for  ,V\  cl^<"'ri>  .  -);!« (V.^ni 
Tliri'o  Rivers  to  ploce, 
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QUESTIONS  AND  ANSWERS 


"  Induction"  :  (i)  A  three-phase  generator  has  its 
rating  as  follows  :  400  k.  w.,  382  amperes  volts,  no 
load  550  volts,  full  load  605.  Step-up  and  step-down 
transformers  are  in  use  which  step  from  550  to  11,620 
at  the  generating  station,  and  1 1,000  to  575  at  sub- 
station. In  order  to  receive  575  at  sub-station  the 
generator  need  only  be  run  at  525  volts.  Are  we 
loading  generator  at  full  load  capacity  when  we  get 
382  amperes  at  525  volts,  or  may  it  be  run  at  525  volts 
till  the  output  represents  400,000  wacts  ?  Give  formula 
for  calculating  three-phase  systems.  (2)  How  can  I 
make  a  volt-meter  from  10  to  125  volts  suitable  tor 
D.  C.  dynamo?  What  changes  would  be  necessary 
to  use  it  on  A.  C.  at  the  same  voltage  ? 

Ans.  :  (i)  The  kilowatt  output  of  your  machine 
when  run  at  382  amp.  and  525  volts  is  not,  of  course, 
the  rated  capacity  of  400  k.  w.,  but  the  heating  due  to 
the  current  load  is  the  same  as  if  the  voltage  were  at 
its  highest  point  of  605,  but,  since  it  will  not  require 
as  much  field  current  to  give  525  volts  as  it  will  605, 
the  heating  of  the  field  and  consequently  of  the 
machine  as  a  whole  will  be  slightly  less  under  the 
lower  voltage  ;  or  in  other  words,  you  may  increase 
your  load  in  amperes  slightly,  if  you  keep  your  voltage 
at  525,  and  get  the  same  heating  as  with  the  normal 
current  of  382  amperes  at  605  volts.  The  current  in 
a  three-phase  system  is  obtained  by  multiplying  the 
single-phase  current  by  .577,  the  k.  w.  by  multiplying  the 

577  kilowatts. 

single-phase  k.  w.  by  1.712,  or  current  =  

^     >^  /     /.I  voltage 

Kilowatts  =  current  x  voltage  x  1.732.     (2)  It  is  not 

practicable  for  you  to  make  a  commercial  instrument  ; 

it  would  cost  you  far  less  and  be  much  more  accurate 

if    bought    from     a     standard     manufacturer.  We 

presume  you  have  one  on  your  500  volt  alternator  ;  if 

operated  either  through  a  potential  transformer  or  an 

external  resistance  it  could  be  connected    to  your 

direct  current  voltage  which  you  want  to  measure  by 

means  of  a  small  double  throw  switch. 


"  Anxious  to  Know,"  Montreal,  writes  :  Would  you 
kindly  explain  in  your  next  issue  how  an  induction 
motor  may  be  made  to  work  as  a  generator? 

Ans.  :  You  will  have  to  drive  it  up  to  speed  by  some 
external  source  similar  to  any  other  generator,  and 
then  excite  it  by  coupling  it  up  with  some  other  source 
of  alternating  E.  M.  F.  It  will  not  give  any  voltage, 
no  matter  at  what  speed  it  is  driven,  unless  connected 
as  above  to  an  alternator. 


on  a  hill.  We  pump  direct  into  mains,  the  pressure  at 
the  station  being  82  pounds,  and  when  pump  is  running 
about  84  pounds.  We  have  an  80  h.p.  boiler,  three 
inch  tubes,  bricked  in,  of  Leonard  make.  Our  coal 
costs  in  boiler  house  $3.50  per  ton.  (2)  Please  explain 
as  fully  as  possible  how  Signor  Marconi  sends  mes- 
sages frcm  one  station  to  another  through  the  air  with- 
out wires. 

Ans.  :  It  is  not  possible  to  give  anything  but  an  ap- 
proximate answer  to  your  question,  except  by  making 
an  actual  test.  It  must  also  be  borne  in  mind  that 
the  figures  given  below  cover  nothing  but  the  bare  cost 
of  the  coal,  such  items  as  labor,  depreciation  and  in- 
terest on  investment  not  being  included.  A  square 
inch  of  water  i  foot  high  weighs  .433  lbs.  Therefore  a 
pressure  of  84  lbs.  per  square   inch  gives  a  height  or 

lift  of    ^"^  feet.     A    l'.   S.    standard  gallon   of  water 
•433 

weighs  8V3  lbs.  Therefore,  the  foot  minute  lbs.  out- 
put of  pump  is  8V3  (lbs)  x  2 (gallons  per  minute) 

(feet  lift)  and  the  horse  power  is        ^  x^8£ 


"J.  C,"  Montreal,  writes  :  Where  was  the  first 
telephone  exchange  established  in  Canada  ? 

Ans.  :  In  a  paper  entitled  "  History  of  the  Telephone 
in  Canada,"  read  before  the  Canadian  Electrical 
Association  in  1893,  by  Mr.  L.  B.  McFarlane,  we  are 
told  that  Prof.  Alex.  Craham  Bell,  the  inventor  of  the 
telephone,  lived  at  Tutello  Heights,  on  the  outskirts  of 
Brantford,  Ontario,  and  it  was  there  that  his  earliest 
experiments  in  telephony  were  made.  The  first  ex- 
perimental line  erected  in  Canada  extended  from  the 
residence  of  the  inventor's  father  to  the  residence  of 
Rev.  Thomas  Henderson  in  Brantford.  The  first  com- 
mercial telephone  line  was  established  at  Hamilton, 
Ont. ,  in  October,  1877,  by  the  District  Telephone 
Company,  connecting  together  the  residences  of 
Messrs.  Baker  and  Cory.  Subsequently  a  number  of 
private  lines  were  erected  in  Montreal  and  Toronto. 
These  lines  formed  the  neuclus  of  exchanges  in  these 
cities  which   were  first  put   into  operation   in  1878. 


"CD.  M.,"  Sussex,  N.B.,  writes:  (i)  Can  you 
give  me  the  actual  or  approxirhate  cost  per  thousand 
gallons  of  water  pumped  up  into  a  reservoir  ?  Our 
pump  is  a  simple,  duplex,  Worthiiigton,  capacity  2.25 
gallons  per  minute.     The  reservoir  is  half  a  miic  away 


•433 


•433 


33,000  h.p. 

Pumping  at  2^  gallons  per  minute,  your  pump  will 
take  — —  hours  to  pump  i  ,000  gallons.  Therefore, 

2}{  X  60 

the  horse  power  hours  necessary  to  deliver  1,000  galls. 


under  84  lbs.  pressure  is  8ys  \  zj^  x 


84 

•433  X    I. 000 


33,000  2^x60 
A  pump  such  as  yours,  in  combination  with  a  boiler  of 
ordinary  efficiency,  will  produce  a  horse  power  hour  on 
I  2  to  18  lbs  of  coal,  or  say  15  lbs.  Therefore,  to  pro- 
duce the  above  horse  power  hours  your  pump  will 
consume 


8)4  X  2>^  + 


84 


.411  1,000  ,,  r  , 

X  ~        X   15  lbs.  of  coal. 

2 14  x6o 


33,000 

Since  2,000  lbs  of  coal  cost  $3.50  cents,  the  above 
number  of  pounds  will  cost 
84 

8^3  X  214^  X  

>5  ^  350 


•433 ^  I. OOP  ^ 


cents. 


33,000  2^x60  2,000 

which  equation  resolved  gives  about  2^  cents  as  the 
theoretical  cost  of  the  coal  alone,  obviously  an  ex- 
tremely small  percentage  of  the  total,  and  utterly  negli- 
gible among  the  other  items  of  the  cost.      (2)  It  is 
difficult   without  going  into  a    very  long    article  to 
give  you   much    information  on  this  subject,   but  in 
brief  the  principle  part  of  the  apparatus  consists  of 
an  instrument,  called  a  coherer,  which  has  the  ability 
to  receive  or  perceive  the  disturbances  or  waves  pro- 
duced in  the  air  or  ether  surrounding  the  earth,  by  the 
passage  of  a  spark  between  the  terminals  of  an  ordin- 
ary spark  gap  or  induction  machine.     The  high  poles 
used  at  each  end  are  for  the  purpose  of  gi\  ing  to  and 
receiving  from  the  air  the  greatest  amount  of  disturb- 
ance, or  number  of  waves,  that  is  possible.     The  co- 
herer consists  of  a  glass  tube  containing-  filings  of 
various  substances,  iron  and  nickel  being  most  com- 
monly used,  these  filings  being  in  circuit  with  a  battery 
and  a  relay  similar  to  those  for  ordinary  telephone  and 
telegraph  work.     Under  ordinary  conditions  the  resist- 
ance of  this  coherer  is  so  great  that  no  current  will 
pass  through   it,  but  when  a  discharge  from  the  send- 
ing instrument  comes  down  the  pole  wire  and  through 
the  filings  they  rearrange  themselves  so  as  to  lesson 
their  resistance  enough  to  let  a  current  from  the  battery 
pass  through  and  operate  the  relay,  which  in  turn 
operates  some  form  of  sounder  or  tape  machine.  The 
relay  is  so  arranged  that  it  mechanically  taps  the  tube 
at  the  instant  of  operation  ;  this  parts  the  filings  and 
they  then  assume  their  original  position,  ready  for  an- 
other   discharge   or  signal.      Mr.    Marconi   uses  the 
standard  Morse  code  of  dots  and  dashes.     A  popular 
article  on  wireless  telegraphy  appeared  in  a  recent  issue 
of  Maclure's  matrazino. 
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The  town  of  Lindsay  has  recently  given 
^luetyie*ne^      ^       years  contract  for  street  lighting 

by  acetylene  gas.  The  acetylene 
company  have  laid  down  pipes  on  the  principal 
thoroughfares,  and  undertaken  to  supply  125  lights  of 
150  c.p.  each  at  the  rate  of  $15.00  per  lamp  per  year, 
and  6  1,500  c.p.  lights  at  $35.00,  at  which  figures  it  is  be- 
lieved they  will  be  unable  to  realize  a  fair  margin  of 
profit.  This  is  believed  to  be  the  largest  acetylene 
plant  in  operation  in  Canada,  and  the  results  will  be 
watched  with  interest.  The  citizens  appear  to  be  find- 
ing out,  in  the  lignt  of  the  competition  of  the  new  com- 
pany, that  the  prices  which  they  have  been  called  on 
to  pay  in  the  past  for  electric  light  have  been  reason- 
able. It  does  not  seem  probable  that  acetylene  will 
supplant  the  electric  light  for  commercial  purposes,  but 
may  possibly  tend  to  show  up  to  better  advantage  the 
superior  quality  and  adaptability  of  electric  light  over 
acetylene  gas  as  an  illuminant. 


A  WRITER  in  the  Electrical  World 
Loss  of  Current,     states  that  in  the  United  States  electric 

light  companies  are  only  able  to  de- 
liver to  their  customers  from  60  to  68  per  cent  of  the 
initial  energy  developed  at  their  stations.  The  remain- 
ing 32  to  40  per  cent,  is  said  to  be  lost  in  transmission 
and  in  transformers  and  meters.  Twenty-five  per  cent, 
of  this  loss  is  said  to  be  chargeable  to  slow  running 
meters.  In  view  of  the  importance  of  this  matter,  from 
a  financial  point  of  view,  to  electric  lighting  companies, 
request  was  made  of  the  managers  of  several  companies 
in  the  cities  and  larger  towns  in  Canada  for  a  statement 
of  their  experience  in  this  direction.  Some  of  the  re- 
plies received  are  printed  in  the  present  number.  The 


subject  is  one  which  will  bear  further  discussion,  and  a 
comparison  of  experience  on  the  part  of  managers  of 
companies,  would  doubtless  bring  out  information  that 
would  be  helpful  to  all.  We  therefore  invite  a  further 
expression  of  opinion  from  electric  light  and  power 
companies.  Current  costs  money  to  produce  and  is  the 
stock  in  trade  of  the  central  station  manager.  Loss  of 
current  is  not  only  a  direct  loss  of  money  spent  for  fuel 
and  equipment,  but  also  stands  in  the  way  of  the 
development  of  electric  lighting,  the  cost  of  which 
could  be  lessened  and  its  popularity  increased  if  loss  of 
current  could  be  prevented  to  a  larger  extent  than  at 
present. 


The  Extension  of 
Foieign  Trade. 


The  suggestions  made  by  a  committee 
of  the  Canadian  Manufacturers'  Asso- 
ciation to  the  Dominion  Government 
regarding  the  extension  of  export  trade  should  be 
heartily  supported  by  Canadian  manufacturers  and  the 
Canadian  press.  We  may  not  all  agree  as  to  the  par- 
ticular methods  to  be  adopted,  but  the  necessity  of  taking 
steps  to  make  our  manufactured  products  better  known 
in  foreign  countries  must  be  universally  admitted.  The 
markets  of  the  West  Indies,  for  instance,  are  now  very 
largely  supplied  by  United  States  merchants.  \'ery 
little  is  known  of  Canadian  goods.  It  is  claimed  that 
New  York  houses  already  handle  more  Canadian  goods 
in  the  West  Indies  than  are  shipped  direct  from  Canada. 
The  publishers  of  this  journal  recently  received  from  a 
gentlemen  at  Hamilton,  Bermuda,  a  request  for  a 
directory  of  Canadian  wood-working  firms  and  dealers 
in  building  material.  This  gentleman  states  that  for 
materials  for  public  works  they  are  compelled  to  obtain 
estimates  from  the  United  States  on  account  of  not 
knowing  where  to  apply  in  Canada.  He  adds  that  the 
Imperial  Government  Surveyor  had  applied  to  him  tor 
such  a  directory,  and  he  was  certain  that  such  informa- 
tion would  often  lead  to  the  placing  of  considerable 
orders  that  now  go  to  the  United  States. 


There  is  reason  to  fear  that  the  scheme 
Toronto's  Mumcipai  .^^r  the  city  of  Toronto  to  de- 

Enterprises  .  . 

velop  and  distribute  power  for  electrical 

purposes  and  to  enter  into  arrangements  with  outside 
companies  for  that  object,  is  the  work  of  shrewd  pro- 
moters who  are  naturally  enough  seeking  to  make  their 
pile  by  a  short  cut,  and  that  efforts  are  being  made  to 
induce  the  city's  representatives  to  lend  their  support 
not  altogether  from  the  standpoint  of  custodians 
of  the  public  funds.  Some  three  or  four  years  ago, 
the  town  of  Austin,  Texas,  went  into  a  power  develop- 
ment scheme,  with  the  result  that  the  town  is  now 
bankrupt,  and  unable  to  pay  for  ether  gas.  water,  or 
electric  light.  Toronto  has  also  engaged  in  several 
undertakings,  which  though  less  disastrous,  must 
be  classed  as  failures,  and  which  have  saddled  heavy 
and  unnecessary  burdens  on  the  taxpapers.  Under 
this  head  might  be  cited  the  Don  improvement  scheme 
on  which  three  quarters  of  a  million  dollars  were  wasted; 
the  alternative  site  for  the  C.P. R.  on  the  esplanade 
which  cost  nearly  a  million  and  which  is  bringing  the 
city  no  revenue  and  serving  no  useful  purpose  ;  the 
new  city  hall  which  was  to  have  cost  $750,000  and  will 
actually  cost  at  lea.st  $2,500,000  ;  and  the  St.  Law- 
rence market,  which  Itas  already  cost  $50,000  above 
the  limit  of  expenditure  fixed  when  the  by-law  was  sub- 
mitted to  the  property  owners  for  their  approval,  which 
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When  completed  will  only  represent  a  part  of  the  original 
scheme,  and  which  seems  likely  to  fail  of  its  object,  as 
the  lesses  of  the  old  market  refuse  to  move  so  faraway 
from  their  present  location.    These  and  other  under- 
takings are  costly  examples  of  municipal  mismanage- 
ment, and  give  no  encouragement  to  prudent  property 
owners  to  allow  themselves  to  be  taxed  for  further  ex- 
periments of  a  similar  character.    We  have  the  peculiar 
spectacle  of  the  chief  promoter  of  the  present  scherne 
in  the  Council,  urging  the  purchase  by  the  city  of  the 
propertv  of  the  gas  company,  and  saying  that  gas  is 
the  coming  thing,  while  on  the  other  hand  seeking  to 
induce  the  city  to  become  a  stockholder  in  outside 
companies  to  develop  and  supply  electricity.    The  city 
would  not  have  a  controlling  interest  in  such  companies 
and  would  therefore  be  dependent  on  their  willingness  to 
grant  satisfactory  terms. 


Electric  Lighting 
Companies  vs. 
Municipal  Cor- 
porations 


A  legal  decision  of  much  interest  and 
importance  to  electric  lighting  com- 
panies is  printed  in  this  number  of  the 
Electrical  News.    The  case  is  one 
of  an  action  brought  by  the  corporation  of  the  town  of 
Rat  Portage.  Ont.,  against  the  Citizens  Telephone  & 
Electric     Company  ot  that  town,   to  have  declared 
invalid  a  contract  entered  into  by  the  corporation  with 
the  company  for  the  supply  of  light,  fire  alarm  service, 
etc      The    corporation    entered    into    a    five  years 
renewable  agreement  with  the  company  in  1899.  The 
Council   passed  a  resolution  authorizing  the  acting 
mayor,  in  the  absence  of  the  mayor,  to  sign  the  agree- 
ment, and   at  a  subsequent    meeting,  owing  to  the 
power  of  the  acting  mayor  to  sign  the  contract  binding 
the  corporation  having  been  called  in  question,  passed 
a  second  resolution  confirming  its  previous  action,  and 
the  acting  mayor's  right  to  sign  the  agreement^  in 
behalf  of  the  corporation.    As  a  condition  of  giving 
the  contract  to  the  company,  the  Council  stipulated 
that  the  campany  should  forego  payment  of  $50  per 
month  for  fire  alarm  service  from  ist  December,  1898, 
to  the  I  ith  of  September,  1899-    To  this  condition  the 
company  agreed.    On  making  the  agreement  with  the 
company,   the   corporation  refunded  the  amount  of 
$1  000  deposited  by  the  company  with  their  tender. 
For  two  years  the  company  served  the  corporation 
under  the  agreement,  and  was  paid  for  the  service  at 
the  contract  price,  the  amount  so  paid  being  included 
in  the  municipal  estimates.    At  this  stage  the  Council, 
seemingly  as  the  result  of  personal  animus  against 
the  company  on  the  part  of  some  of  its  members, 
brought  action  to  set  aside  the  agreement  with  the 
company    on  the  ground  that   it    was    invalid  be- 
cause   no    by-law    authorizing    it    had    passed  the 
Council     Judge    Britton,  before  whom  the  case  was 
argued  at  Port  Arthur,  decided  that,  in  view  of  the 
circumstances,  the    passing   ot    a    by-law    was  not 
necessary  to  make    the  agreement   binduig    on  the 
municipality.     He  declared  that  the  acting  mayor  who 
signed  the  agreement  for  the  corporation  was  vested 
with  all  the  powers  of  the  mayor,  and  that  the  Council, 
by  passing  resolutions  confirming   the  agreement,  as 
well    as    bv     levying  a  special     rate    and  paying 
,he      company    for      the      service      in  accordance 
with  the  terms  of  the  contract,  clearly  acquiesced  .11 
the  agreement.     He  further  pointed  out  that  the  cor- 
poration had  made  a  good  bargain  with  the  company 


and  had  received  advantages  which  were  acceded  to 
by  the  company  only  on  the  understanding   that  the 
agreement  should  cover  a  period  of  five  years  and  be 
renewable.      On    this    understanding    the  company 
had  also  invested  a  large  amount  in  new  plant.  It 
would  therefore  be  manifestly  unjust  to  the  company  to 
allow  the  agreement  to  be  broken.    We  have  heard  a 
great  deal  during  the  last  few  years  about  the  unjust 
treatment  of  municipalities  by  private  corporations,  but 
very  little  has  been  said  on  the  other  side  of  the  question. 
The  facts  in  the  case  under  consideration  are  a  strong 
evidence  that,  in  some  instances  at  least,  there  is  a 
deplorable  lack  of  honor  on  the  part  of  municipal 
councils  in  their  dealings  with   private  corporations. 
While  it  is  desirable  that  electric  lighting  companies 
should     endeavor    to  work    harmoniously  with  the 
Councils,  there  is  necessity  for  the  exercise  of  caution, 
especially  with  regard  to  terms  of  contracts,  as  is 
plainly  evidenced  by  the  experience  of  the  Rat  Portage 
company. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Executive  Committee  of  the  Asso- 
ciation to  make  preUminary  arrangements  for  the  An- 
nual Convention,  was  held  at  the  Windsor  Hotel  in 
Montreal  on  the  loth  of  January.  There  was  a  full 
attendance.  Mr.  P.  G.  Gossler,  President,  presided. 
A  number  of  new  members  were  elected.  It  was  de- 
cided that  the  Annual  Convention  should  take  place  in 
Quebec  on  June  nth.  12th  and  13th.  Various  Com- 
mittees were  appointed  to  carry  out  the  necessary 
arrangements  for  the  meeting. 

A  letter  was  read  from  Mr.  Frederic  Nicholls,  General 
Manager  of  the  Canadian  general  Electric  Company, 
offering  the  sum  of  $500.00  to  the  Association  to  be 
applied  as  the  Executive  Committee  might  direct. 

The  Committee  accepted  the  offer  with  thanks,  and 
decided  that  the  money  should  be  set  aside  as  a  special 
fund,  out  of  which  will  be  allotted  yearly  a  sum  not  ex- 
ceeding $75.00,  to  be  awarded  in  prizes  by  a  Com- 
mittee to  be  appointed  for  that  purpose  each  year,  to 
the  author  of  a  statement  ot  his  latest  original  investi- 
gation or  development  of  the  electrical  art,  or  for  paper 
or  papers  presented  to  the  Annual  Convention,  which 
statement  of  original  investigation  so  presented  to  the 
Annual  Convention,  or  paper  or  papers,  shall,  in  the 
opinion  of  the  Committee  to  be  appointed  annually  to 
judge  thereof,  be  consideied  the  most  worthy  and  valu- 
able of  the  series  presented  at  such  Convention.  Such 
prizes  to  be  awarded  only  to  members  ot  the  Canadian 
Electrical  Association.  ,  a 

A  Committee  was  appointed  to  decide  upon  rules  and 
regulations  under  which  the  prizes  for  papers  should  be 
awarded,  and  to  the  Committee  on  Papers  was  dele- 
gated the  duty  of  judging  the  merits  ot  papers  sub- 

mitted.  .  •    ^  vu 

The  President  was  requested  to  communicate  with 
Mr  Francisco  and  ask  that  he  include  Canada  in  his 
statistics  of  the  results  of  the  operation  of  municipal 

''^Having  learned  ot  the  presence  in  Montreal  of  Mr. 
Marconi,  the  Committee  tendered  that  gentleman  an 
invitation  to  an  informal  luncheon  at  the  St.  James 
Club  Mr.  Marconi  very  kindly  accepted,  and  the 
Committee  spent  a  couple  of  hours  very  pleasantly 
and  profitably  in  his  company. 

Mr  Marconi  has  intimated  his  intention  to  attend, 
if  possible,  the  Annual  Convention  of  the  Association 
at  Quebec  in  June  next,  and  to  present  at  the  C  onven- 
tion  a  paper  embodying  the  results  of  his  most  recent 
scientific  researches. 


24 


THE  CANADIAN  ELECTRICAL  INEW6  February,  .902 


POWER  AND  ITS  ECONOMICAL  TRANSMISSION. 

The  important  subject  of  "  Power  and  its  Economical  Trans- 
mission "  was  discussed  in  an  able  manner  by  Mr.  Henry  Souther, 
consulting  metallurgical  engineer  and  state  chemist,  of  Hartford, 
Conn.,  in  a  lecture  delivered  in  the  rotunda  of  the  Board  of  Trade 
Building,  Toronto,  on  January  i6th,  under  the  auspices  of  the 
Canadian  Manufacturers'  Association.  Having  the  benefit  of 
both  practical  and  theoretical  experience,  Mr.  Souther  may  be 
regarded  as  an  authority  on  the  subject.  He  treated  briefly  with 
the  gener.ition  of  power  and  then  in  more  detail  on  sub-divisions. 
His  remarks  in  part  are  given  below  : 

Naturally  the  first  thing  to  consider  in  connection  with  the  sub- 
ject before  us  is  the  source  of  power  m  an  industrial  establish- 
ment, and  to  determine  the  best  source  of  power  the  only  basis 
of  comparison  in  these  commercial  days  is  that  of  cost. 

The  only  power  we  can  obtain  for  practically  nothing  is  that 
from  falling  water.  The  cost  of  harnessing  is  considerable,  but 
after  that  there  is  nothing  to  compare  with  water  power  for  small 
cost.  I  expect  to  see  the  time — or  at  least  I  believe  there  will  be 
a  time,  if  I  do  not  see  it — when  every  waterfall  will  be  utilized. 
This  is  becoming  more  and  more  possible  with  every  addition  to 
our  knowledge  of  electricity.  It  is  now  not  necessary  as  of  old 
for  a  factory  to  actually  overhang  the  stream  from  which  the 
power  is  obtained  ;  on  the  contrary,  it  is  often  better  for  it  to  be 
at  a  reasonable  distance  with  only  the  generating  machines  at 
the  canal  or  flume.  Other  things  being  equal,  therefore,  water 
power  is  best,  for  it  is  cheapest. 

The  only  other  commercial  source  of  power  is  heat  from  coal 
or  oil.  The  common  form  of  reciprocating  steam  engine  in  its 
many  forms  of  single  and  multiple  expansion  is  at  present  almost 
universal  ,  but  it  seems  to  me  that  a  change  from  the  reciprocat- 
ing to  the  rotary  is  coming,  our  now  popular  type  will  become 
absolete,  and  the  rotary  type  universally  used. 

This  movement  has  made  considerable  head  A'ay  in  Europe  and 
is  beginning  on  this  continent.  The  electric  light  company  of  my 
own  city  has  put  in  the  largest  Parson's  turbine  (3,000  h.  p.), 
which  is  running  well  and  very  economically  as  compared  with 
the  best  reciprocating  engines.  Turbines  of  the  De  Laval  type 
are  creeping  in  very  fast  for  small  units  of  power,  being  belter 
adapted  to  many  small  uses  than  any  other  machine.  They  are 
economical  at  all  powers  within  their  own  maximum.  The  com- 
ing power,  however,  in  my  opinion,  is  that  obtained  from  liquid 
fuel  (oils)  direct,  perhaps  from  solid  powdered  fuel  as  well,  or 
from  either  one  gasified.  We  obtain  power  now  in  this  way  b\- 
so-called  gas  engines,  more  properly  speaking  combustion  or  ex- 
plosive engines.  As  yet  they  are  not  always  successful,  but 
tremendous  strides  are  being  made  in  perfecting  these  engines 
and  the  number  in  actual  use  is  now  very  large.  All  things  con- 
sidered, however,  the  best  engine  or  other  source  of  power  for 
any  given  place  or  installation  is  not  determined  by  its  economy, 
its  cost  or  the  type,  but  rather  by  the  combination  of  points  that 
will  contribute  most  to  lessening  the  cost  of  production  of  a  given 
article. 

In  the  future  we  may  look  forward  to  the  storing  of  power 
from  the  heat  of  the  sun.  This  is  now  experimentally  possible 
and  is  being  accomplished  in  the  aunny  climate  of  California  ; 
but  I  do  not  think  that  any  of  you  gentlemen  would  undertake  to 
equip  a  new  plant  just  at  present  and  in  this  climate  with  its  only 
source  of  power  the  sun.  Many  things  more  wonderful  have  been 
accomplished  lately,  but  this  scheme  will  wait  until  the 
commercial  necessity  for  it  arises,  although  it  looks  to  me  as  if 
the  present  rise  in  the  price  of  coal  would  hasten  its  coming. 

Then,  again,  the  man  who  professes  to  multiply  power 
indefinitely  by  intricate  systems  of  gearing  or  some  other  equally 
impossible  scheme  is  not  yet  dead;  I  fear  we  must  jolly  him 
along,  however,  and  let  him  down  easy  without  counting  him  as 
a  serious  proposition.  He  is  ingenious  and  interesting,  but  not 
profitable. 

Having  the  power,  how  shall  it  be  most  economically 
distributed  to  the  producing  point?  Means  for  doing  this  are 
multiplying  fast  through  the  development  of  electricity,  gas 
engines  and  the  use  of  compressed  air.  The  various  possible 
systems  are  in  part  as  follows  : 

Steam  engine  driving  shafting  by  gearing,  spur  or  bevel. 

Steam  engine  driving  shafting  by  belts  or  ropes. 

Steam  engine  driving  electric  generator  transmitting  power 
over  a  plant  with  but  few,  if  any,  belts  or  gear  drives. 

Steam  engine  driving  compressor  of  air  and  transmitting  power 
in  pipes  over  a  plant  to  many  forms  of  tools  and  lifts. 


Gas     engines    transmitting   power   by   belt   or  otherwise. 

Central  gas  generating  plant  distributing  gas  over  a  plant  in 
pipes  to  many  engines  of  small  units. 

Every  engineer  or  factory  manager  has  his  own  ideas  about 
these  methods,  and  I  dare  say  ever}'  one  is  much  in  the  right 
as  to  his  own  particular  case,  in  regard  to  which  he  is  necessarily 
well  informed.  No  one  of  the  methods  is  best  for  all  cases. 
Each  particular  one  must  be  studied  carefully.  Conditions  are 
also  changing  rapidly,  what  maj'  be  best  one  decade  may  not  be 
best  the  next.  How  rapid  this  change  is  is  well  illustrated  by 
the  following  quotation  from  a  most  eminent  engineer,  made  as 
recently  as  1867,  William  Fairbairn.  In  discussing  transmission, 
he  said,  in  part  referring  to  belt  drive,  at  that  lime  new  and 
mostly  used  in  America,  while  the  gear  drive  was  almost 
universal  in  Europe,  "the  advantages  of  straps  (bells  )  are  the 
smoothness  and  noiselessness  of  the  motion  ;  their  disadvantages 
are  cumbrousness,  the  expense  of  their  renewal  and  necessitj-  of 
frequent  repairs.  They  are  inapplicable  where  the  motion  must 
be  in  a  constant  ratio,  because,  as  the  straps  wear  slack,  they 
tend  to  slip  over  the  pulleys  and  thus  lose  time." 

How  little  these  things  seem  to  bother  us  now,  and  how  few 
gears  there  are  as  compared  with  belts,  notwithstanding  the 
faults  of  the  belts,  as  expressed  by  Mr.  Fairbairn.  It  is  almost 
useles,  it  seems  to  me,  to  talk  on  such  subjects  as  these, 
inasmuch  as  what  one  says  becomes  obsolete  so  soon.  All  one 
can  do  is  to  act  quickl)-  in  establishing  a  plant  ;  take  that  which 
is  most  applicable  at  the  time,  and  charge  off  each  year  enough 
from  the  machine  account  to  buy  all  new  in  ten  years  at  the 
longest.  Above  all  things,  in  laying  out  a  plant,  no  matter  how 
small,  do  not  proceed  by  rule  of  thumb,  but  think  the  entire 
arrangement  out  and  plan  it  to  scale  on  paper,  determining  the 
speed  and  position  of  everv  shaft  and  pulley  :  providing  for 
everything  beforehand.  By  other  methods  much  work  is 
repeated,  and  never  as  well  done  as  it  it  might  be. 

The  most  lively  discussion  has  alwa^'s  followed  when  the 
question  of  electric  transmission  has  come  up  for  consideration 
in  all  our  engineering  societies.  Its  exclusive  use  is  advocated 
by  some.  By  others  it  is  absolutely  condemned.  The  inter- 
mediate course  will  be  the  finil  one  adopted.  For  certain  work 
it  is  incomparable.  For  example,  the  large  printing  presses  of 
to-day  may  be  better  manipulated  by  separate  motor  than  bv  belt 
drive  from  main  shaft.  Entire  independence  of  speed,  reverse, 
repeated  trials  of  the  print,  stopping  and  starting,  and  finally  the 
cleanliness,  make  the  motor  drivedirectly  connected,  almost  essen- 
tial. The  government  printing  office  al  Washington  has  malerialtj 
reduced  the  expense  and  increased  the  product  by  the  adoption 
of  the  motor  drive  throughout  the  place. 

\\\  machines  served  by  overhead  cranes  should  be  motor 
driven  so  that  the  crane  shall  not  meet  the  interference  of  belts. 
The  printing  press  is  one  of  these.  All  shops  where  groups  of 
machines  are  run  independently  of  other  groups  should  be 
equipped  with  motors  for  each  group.  .■Xs  a  rule  it  is  well  to 
equip  all  heavy  machine  tools  with  independent  motors,  inasmuch 
as  such  tools  stand  idle  much  of  the  time,  '''he  plants  in  cotton 
and  woollen  mills  need  not  be  equipped  with  motors,  unless 
perhap...,  certain  floors  and  departments  are  often  run  alone  or 
are  frequently  shut  down  when  the  remainder  of  the  mill  is  in 
operation.  Anything  that  will  do  away  with  heavy  and  long 
belts  will  prove  a  commercial  advantage.  One  case  that  came 
to  my  knowledge  was  a  long  belt  that  drove  machinery  in  another 
building  and  around  a  corner.  Some  thirty  horse-jx)wer  was 
consimied  in  driving  the  other  department.  .\  separate  motor 
was  installed  for  a  trial.  A  ten  horse-power  motor  did  the  work 
and  consumed  only  about  six  horse-power  doing  it.  The  trial 
became  a  permanent  fixture. 

How  far  to  carry  the  idea  is  hard  to  determine.  The  first 
cost  may  be  heavy,  and  yet  uch  savings  result  that  this  cost  is 
wiped  out  in  a  year.  Convenience  in  a  shop,  rather  than  the 
cost  of  the  motor  or  the  power  to  run  it,  is  most  often  the 
determining  factor.  .Assuming  that  by  introducing  electric  motors 
generally  throughout  a  shop,  the  cost  of  .ill  things  considered 
were  the  same,  it  is  quite  possible  to  imagine  such  conditions 
that  increased  convenience  would  save  50''^  of  the  cost  of  the 
product.  First  cost  and  power  might  be  disregarded  under 
these  conditions.  Ever\'  case  should  be  carefully  considered  b)- 
one  familiar  with  all  the  conditions.  If  in  doubt,  a  few  motors 
should  be  tried,  but  nothing  under  five  horse-power  units  should 
be  used  except  in  rare  cases.  The  smaller  units  are  exj'iensive 
and  not  efficient,  and  michines  should  be  grouped  to  get  ihc  five 
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horse-power.  Below  two  horse-power  the  electric  motor  is  not 
efficient. 

Competent  and  careful  investigators  have  repeatedly  found 
the  losses  of  transmission  due  to  driving  or  transmission  devices 
to  vary  from  5  per  cent,  to  90  per  cent,  of  the  total  power 
consumed.  Here,  then,  in  these  days  of  small  margins  and  close 
competition  is  the  chance  to  save  an  annuity  that  will  amount  to 
a  fair  profit  in  most  cases.  The  question  of  using  copper  or 
aluminum  for  Iransmisssion  purposes  is  one  worthy  of  consider- 
ation. In  the  case  of  a  9  mile  transmission  plant  in  my  state, 
aluminum  has  been  used.  At  the  time  of  installation  copper  was 
selling  at  17  cents  per  pound,  and  aluminum  at  41  cents,  yet  the 
reduced  weight  of  the  latter  made  it  the  cheaper  of  the  two. 
The  average  loss  of  transmission  for  the  cotton  mill  and  flax  mill 
is  bo  per  cent.,  and  for  the  woollen  mill  40  per  cent.  In  heavy 
iron  working  plants  the  loss  is  about  15  per  cent.  In  any  small 
mill  or  workshop  the  matter  of  friction  is  of  the  greatest 
importance,  and,  if  I  am  not  greatly  mistaken,  it  is  in  the  small 
mill  that  one  generally  finds  the  greatest  neglect  in  such  matters. 
In  the  large  organizations  such  things  are  in  the  hands  of  some 
particular  person,  whereas  in  the  small  mill  it  is  no  one's 
business,  and  is  neglected.  Friction  in  mills  is  subject  to  great 
variations.  Probably  half  the  friction  in  the  small  mill  is  caused 
by  lubricated  surfaces.  A  change  in  temperature  with  improper 
lubricants,  such  as  heavy  animal  oils,  may  increase  or  diminish 
friction  to  a  considerable  extent.  Prof.  Thurston  estimates  the 
friction  of  shafting  in  general,  including  the  total  belts  and 
bearings,  and  varying  with  the  size  and  load,  at  from  33  horse 
power  to  1.5  horse-power  per  100  feet.  Prof.  Benjamin,  by 
careful  investigation  in  many  shops  and  with  every  precaution 
for  practical  and  at  the  same  time  accurate  results,  found  that  in 
six  machine  shops,  where  heavy  machine  work  was  done,  an 
average  of  62.3  per  cent,  of  the  power  produced  was  used  in 
driving  the  shafting  alone.  In  one  case  it  was  80  per  cent. 
This  was  explained  by  the  fact  that  the  shafting  had  to  be  built 
large  enough  for  tools  that  are  often  idle,  and  necessarily  the 
shafting  must  be  kept  running.  In  this  item  the  tension  of  belts 
is  a  serious  matter.  A  belt  should  be  just  tight  enough  to  do  its 
maximum  work.  Many  belts,  if  not  most  of  them,  are  much 
tighter  than  is  necessary.  No  easy  means  is  at  hand  to  ascertain 
how  tight  a  belt  may  be,  and  the  belt  mechanic  sets  it  firm  and 
tight  to  make  sure  that  it  shall  not  slip.  Then  when  a  wet  day 
comes,  a  shop  full  of  moderately  tight  belts  makes  a  heavy  drain 
on  the  coal  pile.  In  this  same  investigation  it  was  determined 
that  the  busiest  of  tools  was  only  in  operation  80  per  cent,  of  the 
time,  and  the  average  tool  about.  33  per   cent,  of  the  time. 

The  argument  has  been  made  by  those  opposed  consiilulionally 
to  nice  work  toward  economy  of  any  kind  that  the  power  amounts 
to  little  or  nothing  in  the  cost  of  a  product.  As  a  matter  of  fact 
the  cost  in  percentage  is  small  in  machine  shops,  being  from 
to  2%.  This  seems  small  indeed^  when  stated  this  way  ;  but 
looked  at  as  an  annuity  it  takes  on  another  aspect.  Supposing 
for  example  the  product  costs  a  million  per  year,  one  per  cent, 
means  ten  thousand  dollars. 

Another  class  of  losses  occuis  in  the  bearings  of  the  machines 
themselves.  It  has  been  found  by  lest  with  motors,  for  the  driv- 
ing power,  that  printing  presses,  and  other  heavy  machine  tools, 
consume  twice  the  power  running  idle  that  they  should.  Investi- 
gation disclosed  the  fact  that  the  loss  was  in  the  bearings,  and 
that  they  were  very  tightly  adjusted.  There  is  no  means  of  tell- 
ing how  tight  a  bearing  is  when  it  is  one  of  many  in  a  train  ;  and 
had  the  machines  in  the  cases  mentioned  been  belt  driven  from  a 
shaft,  the  friction  would  have  continued  until  healing  occurred  or 
until  the  bearings  wore  loose.  Again,  to  offset  the  argument 
that  power  saving  is  in  any  case  only  a  small  factor,  we  must 
consider  that  where  there  is  friction  there  is  wear,  and  that  cost 
of  repairs  is  increased  by  friction.  This  is  a  serious  matter  in 
the  case  of  line  shafting  and  counters.  It  means  a  mechanic  at 
the  works  many  Sundays  in  the  year,  to  overhaul  bearings  and 
loose  pulleys.  The  following  general  principles  have  been  laid 
down  by  Prof.  Benjamin  lo  save  friction  losses  in  manufacturing 
establishinents.    There  are  none  belter  and  I  quote  : 

1.  Use  pulleys  of  large  diameter  on  counter  shafts  and  narrow 
fast  running  belts. 

2.  Use  the  best  oil  for  the  purpose,  and  enough  of  it, 
catching  the  drip  and  purifying  it  for  repeated  use. 

3.  Have  everything  oiled  regularly,  and  do  not  depend  too 
much  on  even  the  best  of  oiling  devices. 

4.  Inspect   line  shafts   lo  see   if  in  liiu'  .md  will  turn  easily. 


Neglected  shafting,  both  in  respect  to  alignment  and 
lubrication,  is  the  cause  of  tremendous  friction.  Anythmg  that 
will  do  away  with  both  of  these  evils  at  once  deserves  earnest 
consideration.  A  good  so-called  "  frictionless  "  bearing  will  do 
this,  as  lubrication  is  practically  unnecessary,  and  heavy  pressures 
produced  by  lack  of  alignment  count  but  liitle.  More  of  this 
later.  Samuel  Webber  sub-divides  the  friction  in  a  mill  as 
follows:  To  run  loose  pulleys  and  their  belts,  10  per  cent.; 
to  run  main  shafting,  20  per  cent.; — (he  engine  itself  takes  but  6 
per  cent.  He  puts  overtight  belting  and  consequent  bending  of 
shafting  with  resulting  heavy  journal  friction  as  the  chief  cause 
of  transmission  losses.  I  think  the  average  manager  does  not 
look  at  it  in  this  light.  Even  this  source  of  friction  may  be 
avoided.  If  managers  of  factories  would  only  take  the  pains  to 
measure  their  idle  load  once  in  a  while,  they  would  find  the 
information  gained  both  instructive  and  surprising.  Compar- 
atively few  do  it. 

Some  noon  hour,  or  some  evening  at  six  o'clock,  turn  off  all 
work  on  all  machines  and  see  what  your  engine  indicates  ;  it  is 
something  any  of  your  engineers  can  do  if  furnished  with  an 
indicator,  and  I  am  sure  you  will  feel  repaid.  Nine  times  out  of 
ten  you  will  overhaul  a  considerable  number  of  things. 

Is  it  not  true  that  in  almost  any  shop,  if  the  bearing  does  not 
get  heated,  if  it  does  not  make  a  noise,  if  it  does  not  stop  the 
mill  and  nobody  kicks,  that  there  is  not  much  thought  about  it? 

My  experience  in  such  matters  has  been  that  some  shafts  may 
be  turned  by  hand,  and  in  other  cases  of  similar  dimensions 
a  bar  stuck  through  a  pulley  may  be  used  for  a  lever  in  order  to 
move  at  all.  Subsequent  test  in  these  cases  showed  correspond- 
ing losses.  In  one  or  two  instances  I  have  seen  loose  pulleys 
driving  shafting  and  waiting  for  Sunday  repairs. 

As  a  matter  of  general  interest  I  thought  I  would  look  up  the 
origin  of  belts.  After  doing  so  I  made  up  my  mind  that  il  was 
prehistoric.  The  first  belt  on  record  seems  to  be  in  connection 
with  the  fire  machine,  the  original  method  of  starting  a  fire  by 
friction.  A  ligament  or  other  string  was  wound  about  a  pointed 
stick  and  pulled  as  in  spinning  a  top.  Then  followed  the  use  of 
the  belt  in  all  the  various  ways  known  to  us.  It  is  old,  but  it  is 
good,  and  I  doubt  very  much  if  we  shall  ever  drop  it  entirely, 
notwithstanding  electrical  motors.  The  rope  is  newer  as  a 
commercial  feature.  It  serves  its  purpose  admirably  and  is  an 
efficient  driver.  Careful  experiment  has  shown  that  when  well 
arranged  in  each  case,  ihe  efficiency  of  belt  and  rope  is 
practically  the  same.  The  rope  has  one  practical  advantage  and 
that  is,  that  the  tension  may  be  exactly  controlled  by  tension 
pulley  and  weight.  On  the  other  hand,  the  rope  is  not  good  for 
small  powers.  The  necessary  splicing  and  complication  of 
manipulation  count  against  it  and  practically  bar  the  use  of  any 
size  smaller  than  of  an  inch.  A  rope  running  over  too  small  a 
pulley  goes  to  pieces  very  fast,  and  the  rope  drive  has  suffered 
on  account  of  this  mistake  in  installing. 

The  following  figures  give  an  idea  of  the  proper  relative  size 
of  rope  and  puUy  : 

Foi  a  I  !4f  inch  rope,  diameter  of  pulley  must  be  at  least  3  feet. 

For  a  t  yi  inch  rope,  diameter  of  pulley  must  be  at  least  4  feet. 

For  a  1,44  inch  rope,  diameter  of  pulley  must  be  at  least  5  feet. 

For  a  2  inch  rope  diameter  of  pulley  must  be  at  least  6  feet. 

These  pulleys  and  ropes  will  transmit  respectivelv  per  100 
revolutions  per  minute,  5,  8,  11,  15  horse  power. 

An  increase  of  25  per  cent,  over  these  figures  is  possible  when 
the  bottom  rope  is  the  driver  and  under  proper  conditions.  The 
best  speed  is  about  3,300  feet  per  minute.  Cotton  and  manilla  are 
equally  good  providing  long  fibre  cotton  is  obtained,  and,  in  any 
case,  the  charactei  of  the  splice  is  all  important. 

The  comparative  efficiency  of  belt  and  rope,  as  determined  at 
Lisle,  France,  by  official  investigation,  is  as  follows  :  Power 
transmitted,  162  horse-power  ;  taking  elficioncy  of  rope  at  100 
(manilla)  cotton  is  100.87  '^f^  leather  belt  100.37.  To  all  practical 
purposes  this  difference  is  nothing. 

As  I  have  already  emphasized,  belt  tension  is  most  important, 
li  is  estimated  that  the  pull  of  a  belt  is,  as  a  rule,  at  least  three 
times  that  necessary  to  transmit  the  power  required.  The  velo- 
city of  belts  should  be  kept  at  the  maximum  possible  point,  and 
the  most  efficient  velocity  is  given  at  4,000  to  5,000  feel  per 
minute.  Data  on  belts  is  to  be  found  anywhere,  and  I  will  say 
but  little,  as  there  are  branches  of  my  subject  on  which  there  has 
been  absolutely  nothing  written  or  published. 

Mr.  Souther  spoke  at  considerable  length  on  the  subject  of 
bearings  and  lubricants,  advocating  the  greater  use  of  the  ball 
bearing  and  mineral  oils. 


26 


THE  CANADIAN  ELECTRICAL  NEWS  Februarj,  ,902 


THE  DEVELOPMENT  OF  ELECTRICAL  SCIENCE. 

Major  Henry  A.  Gray,  president-elect  of  the  Engineers'  Club 
of  Toronto,  delivered  his  inaug-ural  address  at  a  meeting  of  the 
society  on  February  4th.  Aft">r  reviewing  tersely  the  progress 
that  has  been  made  in  harnessing  the  great  natural  forces  of  the 
earth,  and  the  extension  of  railways,  he  traced  the  development 
of  telegraphy,  telephony  and  electric  lighting,  and  quoted  figures 
of  very  great  interest.  This  portion  of  his  address  is  given  in 
greater  part  below  : 

TELEGRAPHY. 

In  the  year  1837  Cooke  &  Wheatstone  showed  how  electricity 
could  be  practically  used  in  the  intercommunication  of  ideas 
between  different  parts  ot  the  country.  There  was  a  line  built  in 
July  of  that  year,  connecting  two  small  towns  in  England.  A 
portion  of  this  line  was  recovered  during  the  year  of  the  Queen's 
Diamond  Jubilee,  and  used  in  the  transmission  oi  her  simple,  and 
at  the  same  time, expressive  message,  as  she  started  on  her  memorial 
procession  through  London,  "From  my  heart  I  thank  my  beloved 
people.  May  God  bless  them.  "  This  was  sent  to  every  quarter  of 
the  Globe,  being  flashed  over  every  continent,  under  every  ocean 
and  sea,  and  among  the  many  replies  from  British  colonies  and 
elsewhere,  the  first  to  be  received  at  the  palace  was  from  Ottawa, 
Canada,  just  16  minutes  after  the  message  had  been  despatched. 
The  line  to  which  I  have  just  referred  was  miles  in  length  ; 
during  the  65  years  since  this  pioneer  line  was  inaugurated,  the 
system  of  telegraphy  has  grown  to  embrace,  I   may  say,  the 


The  Late  C.  W.  Lundv,  Telegrapher,  Halifax,  N.S.,  who 
received  the  first  message  by  Atlantic  cable. 
Deceased  December,  1901. 

entire  world,  thus  almost  annihilating  distance,  and  practically 
overcoming  time.  , 

The  extent  ot  telegraph  lines  controlled  by  Britain  and  her 
colonies  in  the  year  1895  was  1,111,366  miles;  of  this,  183,400 
miles  was  submarine  cable.  England  has  always  been  in  advance 
of  other  countries  in  the  development  of  telegraphic  service, 
which  is  chiefly  due  to  inventions  of  members  of  our  profession, 
viz.,  Latimer  Clarke,  his  brother  Edwin  Clarke,  and  Cromwell 
Varley,  all  members  of  the  Institution  of  Civil  Engineers.  The 
working  capacity  has  been  greatly  increased,  and  messages  can 
now  be  sent  with  a  rapidity  so  great  that  they  cannot  be  received 
by  the  clerical  staff.  The  submarine  cable  still  retains  very 
nearly  its  original  form,  and  the  nature  of  the  materials  used  in 
its  construction  have  varied  but  little  since  the  first  cable  was 
laid  in  1851.  The  little  crustacean  which  was  found  to  be  able  to 
penetrate  the  gutta  percha  covering  and  thus  expose  the  copper 
conductor  to  sea-water,  which  meant  certain  destruction,  has 
been  prevented  by  the  use  of  a  serving  of  brass  tape,  this  having 
proved  very  effective.  To  the  great  inventive  genius  of  Lord 
Kelvin,  the  perfection  of  the  submarine  cable  is  chiefly  due.  His 
recording  apparatus  is  the  one  almost  universally  used  to-day  in 
cables  of  great  length. 

To  attempt  to  predict,  at  this  moment,  what  the  future  of 
telegraphy  will  be  would  indeed  be  folly.  New  instruments  and 
new  processes  are  constantly  being  introduced,  some  of  which 
are  adopted,  others  are  found  to  in  no  way  improve  the  present 
practice,  or  meet  existing  needs.  The  writing  lelegiaph,  invented 
by  the  late  E.  A.  Cowper,  which  produces  actual  handwriting. 


and  is  called  the  "  Telantograph,  "  is  being  made  practical  use 
of,  and  electrical  typewriting  machines  are  bj'  degrees  replacing 
the  A.  B.  C.  visual  indicator. 

It  is  by  no  means,  in  my  opinion,  visionary  to  say  that  in  a  very 
short  time  wires  in  telegraphy  will  be  entirely  dispensed  with, 
and  messages  of  length  and  importance  flashed  through  the  air 
by  means  of  Marconi's  wireless  telegraphy. 

TELEPHONV. 

The  introduction  of  the  telephone  has  to  a  great  extent 
revolutionized  the  business  methods  ot  the  day.  The  develop- 
ment of  telephony  has  been  so  rapid  as  to  seem  almost  in- 
credible, and  yet  we  know  that  the  human  voice  is  transmitted 
along  wires  for  great  distances  bv  electricity  every  hour  in  the 
day. 

It  was  in  the  year  1877  that  two  eminent  engineers  were  sent 
from  England  to  the  United  States  to  inquire  into  the  accuracy 
of  the  report  that  a  young  Scotchman,  by  ths  name  of  Bell,  had 
succeeded  in  accomplishing  the  astounding  feat  of  making  it 
possible  for  conversation  to  be  carried  between  two  or  more 
persons  separated  by  many  miles,  and  it  was  in  that  year  that 
the  first  pair  of  practical  instruments  were  brought  into  England 
from  the  States  by  Sir  Henry  Fischer  and  his  colleague,  Mr. 
Freece. 

The  transmitting  portion — that  part  which  transforms  the 
energy  of  the  human  voice  into  electric  currents — has  constantly 
been  improved  since  Edison  and  Hughes  demonstrated  the  use 
of  carbon  in  a  loose  condition,  subject  to  the  change  of  pressure 
and  of  motion  under  the  influence  of  sonorous  vibrations. 
Speech  is  now  possible  between  any  two  cities  in  the  Dominion 
of  Canada,  and  many  of  the  principal  cities  in  the  L'niled  Stales. 
Telephonv  has  become  a  pait  and  parcel  ot  the  business  insti- 
tutions of  the  country,  similar  to  the  post  and  telegraph. 

Concerning  the  Bell  Telephone  Company,  in  the  year  1880 
it  had  13  exchanges,  and  a  total  of  2,100  subscribers.  In  1900 
it  had  350  excl'anges,  494  agencies  and  about  39,000  subscribers. 
It  also  had  in  1900  some  22,000  miles  of  long  distance  lin«  s. 

The  figures  in  the  United  Stales  are  approximately  47,880 
subscribers  in  iSBo,  and  800,000  subscribers  in  1900,  with  over 
600,000  miles  of  long  distance  lines. 

In  1899  the  German  Empire  had  229,391  stations  ;  Great 
Britain,  171,660;  Sweden,  73,500;  Fr.tnce,  59,927:  Switzer- 
land, 38,864  ;  Austria,  32,255  ;  Russia,  31.376.  and  Norway, 
29,446. 

ELECTRIC  LIGHTINC. 
Just  about  58  vears  ago  Morse  and  \'ail  first  gave  a  pubhc  ex- 
hibition of  the  electric  telegraph,  the  earliest  and  for  man\  years 
the  only  important  application  of  electricity  to  the  useful  arts.  It 
is  difticiilt  to  realize  that  only  a  few  years  has  elapsed  since  ihe 
first  illumination  of  the  streets  of  Paris  by  the  electric  candle, 
during  the  Exposition  of  1878,  gave  renewed  impulse  to  the 
study  of  electiicitv,  which  has  resulted  in  the  developmeni  of  a 
long  series  of  inventions  already  destined  to  make  this  subtle 
form  of  energv  one  of  the  controlling  factors  of  modern  civiliza- 
tion. In  a  work  recently  published  on  the  economic  value  of 
electric  light  and  power,  the  following  interesting  statement 
occurs,  the  truth  of  which  will,  I  am  sure,  be  recognized  by  exery 
one  here.  So  much  has  been  done  in  applying  electricity  to  the 
uses  ot  light  and  power,  that  the  following  statement  of  some  of 
the  possibilities  is  no  longer  prophetic. 

Electric  light  and  power  will  produce  more  changes  in  the 
mechanical  servants  and  conveniences  of  civilized  life  than  has 
ever  been  caused  by  the  use  of  any  other  method  or  force  which 
has  been  subjected  to  the  service  of  man.  The  uses  of  electri- 
city are  limited  only  by  the  want  of  intelligence  in  producing  fit- 
ting apparatus  for  its  application.  The  demand  for  such  apparatus 
is  limited  only  by  the  want  of  intelligence  on  the  part  of  the  public 
to  know  how  to  use  it  properly.  So  rapid  has  been  the  develop- 
ment of  the  electric  industry,  few  have  been  able  to  keep  trace 
of  its  achievements,  and  fewer  still  have  sounded  its  possibilities 
for  the  purpose  of  giving  direction  to  its  growth. 

It  is  now  practicable  to  distribute  from  one  central  station  all 
the  light  and  mechanical  power  used  in  any  city.  Xot  only  this, 
the  light  and  power  can  be  delivered  to  any  point  in  the  city, 
and  more  important  still,  it  can  be  divided  and  delivered  in  any 
quantity  needed.  From  tha  same  central  station,  the  same 
generator  in  the  station,  if  need  be,  accompanying  each  other 
over  the  same  conductor,  as  it  were  one  spirit  with  two  forms 
of  expression,  the  electric  current  places  at  the  command  of  the 
poorest   mombor  of  society  two  basic  roquiromcnis  of  civilized 
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life,  viz.,  lig-ht  and  power.  They  come  without  noise,  heat,  smoke 
dust  or  dirt  of"  any  kind.  They  consume  no  oxyg-en  from  the  air  ; 
they  bring-  no  poisonous  gases  into  the  rooms  ;  they  destroy  no 
property  ;  they  make  life  more  healthful,  comfortable,  and  freer 
from  liability  to  accident  ;  ihey  are  brought  into  use  without  any 
efFort  whatever  ;  with  silent,  patient  energy  they  wait  the  will  of 
their  employer. 

But  turn  a  ke}',  and  light  appeal  s  where  the  sun  cannot  shine. 
But  turn  a  key,  and  the  tireless  energy  of  the  universe  will  play 
alike  with  the  smallest  toy,  or  the  heaviest  machine.  Comply 
with  its  conditions,  and  the  servant  of  all  life  will  be  present  in 
light  and  power. 

In  June,  1877,  William  Edward  Sawyer,  a  native  of  New 
Hampshire,  who  had  been  for  some  years  a  telegraph  operator 
in  the  New  England  States,  directed  his  attention  to  the  making 
of  inventions  in  electric  engineering-  and  electric  lighting.  The 
first  direct  satisfactory  results  of  his  labors  in  this  direction  was 
the  improvement  in  electrical  engineering  and  lighting  apparatus 
and  systems  for  supplying  streets,  blocks  or  buildings  of  a  town 
or  city,  in  a  practiceable  manner,  with  any  desired  quantity  of 
electricity  for  the  purposes  of  electrical  illumination,  electric 
heating,  and  running  electro  magnetic  engines,  etc.  Generators 
of  electricity  were  to  be  placed  in  convenient  localities,  and  con- 
ductors carried  over  or  under  the  ground  along  the  streets,  and 
to  buildings  in  which  the  electrical  current  is  to  be  utilized.  The 
advantages  of  his  invention  are  that  it  enables  householders  to 
obtain  a  supply  of  electricity  for  any  purpose  without  care  or  in. 
convenience,  and  at  a  reasonable  cost  to  consumers,  and  also 
renders  practicable  the  lighting  of  buildings  by  electricity. 

In  the  same  year  Sawyer  patented  a  lamp,  which  although 
crude  and  impracticable  to  some  extent,  showed  the  line  of 
investigation  and  development  which  he  was  pursuing.  Unfor- 
tunately, Mr.  Sawyer  was,  as  is  frequently  the  case  with 
inventors,  a  man  of  limited  means,  which  seriously  retarded  his 
work  of  perfecting  his  incandescent  lamp,  and  it  was  not  until 
he  fell  in  with  a  lawyer  by  the  name  of  Man,  who  was  a  scientist 
and  had  always  taken  a  deep  interest  in  the  study  of  electricity, 
and  being  a  wealthy  man,  he  at  once  placed  a  sum  of  money  at 
the  disposal  of  Mr.  Sawyer,  which  enabled  him  to  continue  the 
inventions,  uninterrupted,  until  he'  had  fully  developed  his 
original  conception  of  a  general  system  for  the  electrical  distri- 
bution of  light  and  power  from  a  central  station. 

It  was  at  this  time,  according  to  the  earliest  records,  that  the 
name  of  Thomas  A.  Edison  was  used  in  connection  with  electric 
lighting.  In  September,  1878,  Mr.  Edison  went  to  work  with  a 
vengeance  on  the  scheme  of  electric  lighting,  and  in  a  very  short 
time  made  the  startling  announcement  that  he  could  produce 
any  number  of  lights  up  to  10,000  from  the  one  machine,  or  for 
that  matter  the  luimber  he  said  may  be  infinite.  But  the  actual 
results  attained  by  Edison  at  the  close  of  the  year  1878  must  be 
conceded  to  have  accomplished  nothing  more  than  the  old  idea 
of  an  incandescent  wire  of  platinum,  a  useless  thermal  regulator 
designed  to  be  attached  to  each  individual  lamp,  and  the  absurd 
tuning  fork  dynamo.  He  was  on  the  wrong  track,  and  iiad 
been  from  the  very  beginning.  The  triumphs  of  the  future,  as 
we  now  know,  were  destined  to  be  accomplished  by  incandes- 
cent carbon,  not  by  incandescent  platinum,  and  by  regulating 
the  current  at  the  source  of  the  supply,  and  not  at  the  individual 
burners.  In  both  these  points  Sawyer  was  far  in  aJvance  of 
Edison,  for  he  had  clearh'  shown  by  the  patents  that  had  been 
issued  to  him,  and  the  intelligent  conception  of  the  nature  of  the 
problem  upon  which  he  was  at  work,  an  equally  clear  view  of 
the  true  path  to  be  followed  in  the  development  of  the  incandes- 
cent electric  lamp.  This  was  fully  proven  by  the  controversy 
which  took  place  at  the  close  of  1878  between  Sawyer  and 
Edison. 

The  further  development  of  the  hydro-carbon  treatment  was 
taken  up  at  an  early  date  by  Hiram  S.  Maxim,  under  the  auspices 
of  the  United  States  Electric  Lighting  Company,  the  first 
commercial  incandescent  lighting  plant  being  installed  in  1880  in 
the  reading  rooms  of  the  Safe  Deposit  Company,  120  Broadway, 
New  York  City.  This  plant  consisted  of  about  50  lamps,  the 
illuminants  of  which  had  been  subjecleil  to  the  hydro-carbon 
treatment.  In  this  lamp  it  was  penerally  conceded  that  some- 
thing like  perfection  had  been  reached,  and  Professors  Morton 
and  i^rapor  testified  to  the  value  of  the  invention  of  Mr.  Maxim, 
stat'ng  in  their  evidence  that  even  Edison's  dieanis  had  been 
surpassed  in  the  Maxim  lamp.  It  is  this  style  of  lamp  that  is  in 
use  to-day. 

The  growth  of  electrical  enterprises  in  United  States  and 
Canada  is  without  doubt  un|iaralleled  in  the  history  of  the  world 
in  industrial  development.  Looking  at  it  from  a  commercial 
point  of  view,  incandescent  lighting  dates  no  further  back  than 
1880. 

I  have  obtained  a  few  statistics  showing  the  number  of 
companies  doing  business  in  electricity  in  Canada  in  connection 
with  lighting,  which  has  increased  from  259  in  1898,  to  306  in 


1901.  The  arc  lights  in  use  have  increased  from  10,389  to  12,800, 
ai'd  the  incandescent  lamps  from  464,615  to  815,676.  Estimating 
each  arc  lamp  equal  to  ten  incaiidesceni,  the  use  of  electricity  as 
a  light  has  developed  from  565,505  in  1898  to  943,656  in  1901. 
During  these  years,  electricity  for  lighting  purposes_has  increased 
over  60  per  cent.,  or  by  some  276,171  lamps. 

Of  the  number  of  lamps  in  use  Ontario  has  6,830  arcs  and  384,496 
incandescents,  or  about  48  per  cent,  of  the  total  for  the  Dominion.  In 
the  city  ofTuronto  there  are  1,450  arc  lamps  and  80,000  incandescents, 
which  equals  a  total  of  94,  soo  incandescents.  Ottawa  has  585  arcs 
and  80,000  incandescents,  or  a  total  of  85,850,  counting  each  arc  as 
equal  to  10 'ncandescents.  Hamilton  has  s^o  arcs  and  21,265  incan- 
descents, or  a  total  of  26,895.  London  has  350  arcs  and  17,180  incan- 
descents, or  a  total  of  20,680.  Peterboro  has  120  arcs  and  7,000 
incandescents,  or  a  total  of  8,200. 

Quebec  Province  has  not  progressed  so  rapidly  in  the  electrical  line, 
and  the  number  of  arc  lamps  is  41,118  and  the  incandescents  270,120, 
or  reduced  to  the  standard  of  I  arc  equalling  10  incandescents,  a  total 
of  31 1,300.  Montreal  has  out  of  this  number  2,648  arcs  and  108,210 
incandescents,  or  a  total  equal  to  134,690  incandescents.  Altogether 
in  the  Province  of  Quebec  there  are  42  cities,  towns  and  villages 
having  electric  plant  companies,  22  of  them  are  in  the  eastern  townships. 

Nova  Scotia's  total  equipment  is  465  arcs  and  49,041  incandescents, 
distributed  among  20  towns  and  controlled  by  21  companies. 

New  Brunswick's  total  is  691  arcs  and  18,131  incandescents,  distri- 
buted among  10  cities  and  towns  and  owned  by  11  companies. 

Manitoba  has  only  six  towns  provided  with  electric  lights. 

The  North-West  Territories  have  5  electric  light  equipments. 

British  Columbia  has  I4  plants,  furnishing  643  arc  and  68,763  incan- 
descent lamps  ;  Vancouver  city  has  of  these  411  arcs  and  29,424  incan- 
descents. 

The  foregoing  make  a  grand  total  for  the  places  mentioned  of  12,892 
arcs  and  825.201  incandescents,  and  reducing  all  to  the  standard  of  1 
arc  as  being  equal  to  10  incandescents,  makes  954,121  lights  in  the 
year  1901.  Contrast  this  with  the  year  1877,  when  Messrs.  Sawyer  iV 
Man  were  endeavoring  to  perfect  their  first  incandescent  lamp,  and  we 
can  then,  to  some  extent,  realize  the  development  that  has  been  made. 

Of  the  total  increase  of  276,191  in  1901  compared  with  1898  Ontario 
is  credited  with  152,755,  Quebec  154,009,  Nova  Scotia  10,049,  New 
Biunswick  7,431,  Prince  Edward  Island  4,765.  Manitoba  is  credited 
with  4,058,  Northwest  Territories  1,255,  British  Columbia  41,757. 
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(Correspondence  of  the  Canadian  Electrical  News.) 
The  Royal  Electric  Company  deserve  the  highest  praise  lor  the  way 
they  hustled  around  after  their  rather  serious  fire  lately.  They  had  all 
arc  circuits  and  private  alternating  circuits  running  the  same  evening. 
It  is  open  to  doubt  if  any  other  company  in  the  Dominion  could  have 
done  as  well  under  similar  circumstances.  Every  man  pitched  in  with 
a  will  the  n^onienl  the  firemen  had  lelt  the  building,  working  in  the 
smoke  of  coke  fire  pots  (as  used  by  plasterers  for  dr)ir>g),  which  were 
immediately  started  to  dry  out  the  building.  Luckily,  the  step  down 
tran.-foimers  of  Chanibly  transmission,  which  were  in  a  wing,  did  not 
get  damaged  ;  and  the  small  extra  station  at  Sohn.er  Park  was  brought 
into  play  to  take  care  of  the  street  arcs.  Even  to-day  the  building  is 
coated  with  ice  where  besprinkled  by  the  fire  department,  and  the  old 
window  liames  temporarily  sheeted  with  cotton  show  that  the  fight 
with  fire  was  a  good  one.  The  new  step-down  and  distributing  station 
now  under  construction  will  be  absolutely  fire-proof  and  is  being  rapidly 
completed. 

\  On  the  evening  of  the  20th  january  Prof.  Rutherford  gave  an 
open  lecture  at  McCill  on  the  Marconi  system  of  wireless  telegraphy. 
It  was  a  treat  to  all  those  that  were  able  to  get  in,  and  "  standing 
room  only  "  was  the  order  long  before  the  lecture  commenced. 
Prol.  Rutherford  advanced  a  theory  of  his  own  for  the  Hertzian  wave 
following  the  rotundity  of  the  earth's  surface  which  is  perhaps  the  most 
acceptable  and  certainly  the  most  lucid  yet  promulgated,  viz  :^As  the 
electric  spark  passes  more  quickly  in  vacuo  than  in  the  ordinary  at- 
mosphere, and  as  the  higher  strata  of  air  is  owing  to  its  rarity  a  nearer 
approach  to  vacuum  than  the  lower.  Prof.  Rutherford  deduces  that  the 
wave  leaving  as  it  does  at  right  angles,  by  travelling  cpiicker  above,  re- 
tains that  position  until  the  receiving  conductor  is  reached. 

The  third  of  a  series  of  lectures  before  the  Cirand  Trunk  Railway 
Literary  and  .Scientific  Institute  was  delivered  by  Mr.  W.  B.  Shaw,  of 
the  Montreal  I'llectric  Company,  on  January  21st.  The  subject  was 
"General  Information  on  Electrical  Subjects  of  Use  to  Engineers  and 
Machinists. " 
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AN  IMPORTANT  LEGAL  DECISION. 

The  Corporation  of  the  Town  of  Rat  Portage  vs.  The 
Citizens  Telephone  and  Electric  Company  of  Rat  Por- 
tage.— Trial  at  Rat  Portage  on  the  2iS)t  December.  1901,  before 
Brilton,  J. .without  a  jury. — On  January  r6th,  1902, Judge  Britto  n 
delivered  the  following  judgment  : — This  action  is  brought  by  the 
plaintiffs  to  have  a  contract  on  agreement,  dated  the  eleventh  of 
September,  1899,  declared  invalid  on  the  grounds  (i)  that  no  by- 
laws was  past  authorizing  or  sanctioning  it, (2)  that  the  agreement 
was  not  executed  by  any  duly  authorized  agent  of  the  plaintiffs, 
and  (3)  that  the  agreement  was  not  drawn,  signed  or  sealed  in  a 
way  to  bind  the  plaintiffs. 

Prior  to  1895  the  plaintiffs  had  made  a  contract  with  a  com- 
pany for  lighting  the  streets  of  the  town  of  Rat  Portage.  De- 
fendants acquired  the  right  of  that  company  and  with  the  con- 
sent of  the  plaintiffs,  performed  that  contract  until  its  expiry,  and 
afterwards  continued  to  furnish  street  lighting  for  the  town.  On 
the 'first  day  of  February,  1895,  a  new  agreement  was  entered  into 
(Ex.  II)  by  which  the  defendant  company  was  to  install  electric 
plant,  and  do  the  street  lighting  of  Rat  Portage  for  five  years 
from  the  first  of  February,  i895*on  the  terms  stated  in  that 
agreement,  which  agreement  was  made  with  all  the  forms  neces- 
sary to  be  binding  upon  the  plaintiffs,  and  the  terms  of  it  are 
not  very  different  from  the  agreement  now  in  question.  This 
agreement  was  for  five  years  and  was  therefore  good  until  the 
ist  of  February,  1900.  Having  regard  to  the  near  approach  of 
the  time  for  expiry  of  this  agreement,  negotiations  were  on  foot 
between  the  parties  for  a  renewal — or  for  a  new  contract.  On 
the  J  \th  August,  1899,  a  resolution  was  passed  by  plaintiffs' 
council  declaring  all  negotiations  with  defendants  off,  and  in- 
structing the  clerk  to  call  for  tenders  for  a  five  years  service  for 
street  lighting  and  fire  alarm  (Ex.  4).  Tenders  were  advertised 
for,  to  be  put  in  on  or  before  the  7th  September,  1899.  Defend- 
ants' company  tendered  and  in  accordance  with  advertisement 
handed  in  wi'.h  the  lender  a  marked  cheque  for  $1000.  This 
tender  was  in  the  terms  of  a  draft  contract  alleged  by  the  de- 
fendants to  have  been  agreed  upon  before  them  by  a  committee  of 
plaintiffs'  council. 

The  council  met  on  the  iith  September,  1899.  The  whole 
matter  of  street  lighting,  fire  alarm  and  telephone  service  was 
discussed.  Mr.  McCrossan,  the  defendants'  manager,  was  pres- 
ent ;  the  tender  and  draft  contract  were  produced,  the  defend- 
ants' manager  was  asked  in  consideration  of  a  new  contract  be- 
ing entered  into,  to  relinquish  any  claims  or  charges  for  fire 
alarm  maintenance  accruing  since  November,  1S98,  and  this  the 
defendants'  manager  agreed  to  then  and  there,  writing  a  letter 
to  the  Mayor  and  council  to  that  effect  (Ex.  7),  whereupon  the 
following  resolution  was  adopted  : 

"That  the  tender  of  the  Citizens'  Telephone  and  Electric  Com- 
pany for  street  lighting,  fire  alarm,  and  telephone  service,  now 
under  consideration,  be  accepted  by  this  council,  and  the 
Mayor  and  clerk  be  authorized  to  sign  the  contract  prepared, 
and  the  date  of  commencing  under  said  contra'^t  be  on  or  before 
the  30th  day  of  September,  1899.  This  will  enable  the  citizens 
to  receive  the  benefit  of  the  arc  lighting  in  every  advantage,  as 
set  forth  in  the  said  contract." 

The  mayor  was  not  present  at  that  meeting.  The  contract, 
which  had  before  then  been  prepared,  was  at  that  meeting  signed 
by  C.  W.  Beylea,  the  acting  mayor,  and  by  the  clerk,  and  the 
corporate     seal     of    the    plaintiffs'    corporation    was  affixed. 

On  the  following  day,  the  12th  of  September,  1899,  the 
defendants  got  a  return  for  the  marked  cheque  for  $1,000,  which 
had  been  deposited  with  the  tender.  Shortly  after  the  meeting 
of  the  iith  of  September,  it  was  rumored  that  the  contract  was 
invalid,  because  the  mayor  had  not  signed  it.  On  the  13th  of 
November,  1899,  at  a  meeting  of  the  council,  a  resolution  was 
adopted,  (Ex.9)  reciting  the  agreement  of  the  1  ith  of 
September,  the  signing  of  it  by  the  acting  mayor, that  the  agree- 
ment had  been  questioned,  &c.,  and  then  as  follows  :  "  Be  it 
therefore  resolved  that  this  council  doth  herebv  ralily  and 
confirm  the  action  of  the  said  C.  W.  Bel)'ea  in  signing  the  said 
agreement  on  behalf  of  the  corporation  of  the  town  of  Rat 
Portage,  and  also  the  said  agreement,  and  it  is  further  resolved 
that  all  other  acts  heretofore  or  hereafter  to  be  done  b}-  the  said 
C.  W.  Belyea  in  his  capacily  as  acting  mayor,  and  within  the 
scope  of  his  authority  as  acting  mayor,  are  hereby  allowed  and 
confirmed." 

Ou  the  27th  of  November,  1899,  at  the  meeting  of  the  plaintiffs' 
council,  the  minutes  of  the  meeting  of  13th  of  November  were 
read  and  confirmed,  and  signed,  and  the  corporate  seal  was 
affixed  at  the  foot  of  these  minutes. 

From  that  time  until  the  comtnencenient  of  this  action  the 
contract  has  been  treated  as  a  valid  and  binding  contract,  and 
has  been  satisfactorily  performed  by  the  defendants  and  paid  for 
by  the  plaintiffs. 

The  whole  story  of  the  negotiations  which  led  up  to  the 
making  of  the  contract,  is  told  in  the  statement  of  defence,  and 
is  in  substance  as  now  stated. 

There  are  few,  if  any,  facts  in  controversy  between  the  parties. 
And  upon  the  evidence,  I  find  the  facts  as  stated  by  me. 

The  plaintiffs  contention  is  that  no  by-law  was  ever  passed 
sanctioning  the  transaction,  and  by  reason  thereof  the  agreement 
is  nugatory  and  invalid. 

The  contract  was  fairly  entered  into  after  a  good  deal  of 


careful  consideration,  and  the  plaintiffs  seem  to  have  made  a 
good  bargain,  safely  one  would  think  guarding  the  interests  of 
the  citizens.  If  there  is  any  necessity  for  a  by-law  in  this  case 
the  plaintiffs'  council  should  have  passed  one,  and  if  the  plaintiffs 
can  take  advantage  of  their  own  neglect  and  repudiate  their  own 
agreement  after  two  years'  performance,  it  will  be  unfortunate. 

The  contract  in  question,  even  without  express  enactment, 
would  seem  to  be  within  the  powers  of  the  council,  for  the 
business  and  safety  and  comfort  of  the  citizens  of  a  town  of  the 
size  and  importance  of  Rat  Portage  require  street  lighting,  which 
the  council  should  provide,  but  sec.  568  of  the  Municipal  Act 
covers  this  point  by  enacting  that 

"  Every  municipal  council  shall  have  power  to  contract  for  a 
supply  of  gas  or  electric  light  for  street  lighting  and  other  public 
uses,  for  any  number  of  years  not  in  the  first  instance  exceeding 
10,  and  tor  renewing  such  contract  from  time  to  time  for  such 
period  not  exceeding  ten  years,  as  the  council  may  desire.  " 

The  whole  question  of  the  necessity  of  a  by-law  to  create  a 
liability  on  the  part  of  a  municipal  corporation  on  an  executory 
contract  was  discussed  and  decided  in  the  case  of  the  Waterous 
Engine  Works  Company  vs.  Palmerston  21  S.C.R.  556. 

The  sections  282  and  480  of  the  Municipal  .Act  then  in  force 
were  considered.  Section  282  is  ihe  same  as  section  325  of  pre- 
sent act,  and  section  480  for  purpose  of  comparison  and  argu- 
ment the  same  as  section  565  of  present  act.  In  that  case,  in  the 
absence  of  a  by-law  authorizing  the  purchase  of  a  fire  engine, 
and  the  contract  not  having  been  completed  by  the  acceptance 
of  the  engine,  the  town  was  held  not  to  be  liable. 

Apart  from  the  neat  qu<js'.ion  of  the  necessity  of  a  formal  by- 
law, what  was  done  in  this  case  is  important  on  the  questions  of 
"  executed  contract  "  and  estopped  and  acquiescence. 

Section  568  authorizes  the  council  to  contract,  and  the  council, 
in  open  meeting,  acting  as  a  contracting  party,  considered  and 
decided  upon  the  matter  and  authorized  the  signing  of  a  formal 
contract  by  the  acting  head  of  the  council  and  by  the  clerk,  and 
authorized  the  affixing  of  the  corporate  seal.  This  is  something 
done  by  the  Legislative  authority  and  was  as  well  considered  as 
a  by-law.  In  substance  it  complies  with  all  that  is  requisite.  The 
form  of  by-law  only  is  wanting. 

There  was  no  need  of  the  resolution  of  the  13th  of  November, 
1899,  because  the  acting  mayor  has  all  the  powers  of  ihe  mayor, 
see  Section  272.  Section  10  provides  that  the  powers  of  Ihe 
body  corporate  shall  be  exercised  by  the  council.  Bemardin  v. 
Dufferin  19  S.  C.  R.  581  is  authority  for  the  proposition  that  a 
corporation  is  liable  on  an  executed  contract  for  the  performance 
of  work  within  its  powers,  which  work  it  has  adopted,  and  ol 
which  it  has  received  the  benefit,  though  the  contract  was  not 
executed  under  corporate  seal.  Upon  ihe  facts  above  stated  the 
absence  of  a  formal  by-law  is  no  more  than  the  absence  of  a  seal. 

I  think  this  is  to  all  intents  and  purposes  an  executed  contract 
— not  completeh"  because  it  has  years  to  run,  but  the  defendant 
had  given  up  something  of  value  and  the  plaintiffs  have  received 
the  benefit  of  it. 

A  valid  contract  in  full  force  on  iilh  September.  1899.  was 
terminated  by  defendant  ;  claims  which  the  defendant  had 
against  plaintiffs,  including  one  of  S50  a  month  from  ist  Decem- 
ber. 1S98.  to  Iith  September.  1899.  were  abandoned. 

If  cancelled  now,  plaintiffs  get  all  the  lienefits  bargained  for 
after  two  years'  service,  which  the  defendant  company  agreed 
to  e:ive  only  by  getting  a  five  years'  contract,  renewable  for 
another  five  years.  Then  the  defendant  company  has  by  reason 
of  plaintiffs  agreement  changed  its  plans,  purchased  a  large 
amount  of  plant  and  expended  money  on  iniprox emenis  adequate 
compensation  for  which  cannot  be  made  by  the  payment  which 
the  plaintiffs  are  willing  to  make. 

I  am  also  of  opinion  that  the  plaintiffs  are  bound  by  their 
acquiescence  and  they  are  estopped  from  successfully  maintain- 
ing an  action. 

The  Corporation  of  Pembroke  v.  Canada  Central  Railway  3  O. 
R.  503  decides  that  a  Corporation  maj  be  bound  bv  acquiescence 
as  an  individual  may.  This  is  not  a  case  of  any  -ate-jviyer 
objecting.  It  is  an  action  by  the  corporation  which  made  ihe 
agreement.  The  council  is  not,  so  far  as  appears,  asked  by  any 
citizen  to  take  this  action.  The  council — ihe  acting  body  of 
the  corporation — the  council  which  made  the  contract,  could  if 
they  thought  proper  have  passed  a  by-law  authorizing  or  ratify- 
ing the  contract.  Their  not  doing  so  looks  like  bad  faith  on  the 
part  of  plaintiffs. 

.-Vfter  the  action  of  the  council  on  Ihe  1  ith  September,  iSqq,  the 
plaintiffs  approve  and  acquiesce  in  the  contract  as  before  slated 
by  me — ist,  on  the  ulh  Seplemher,  by  giving  up  marked  cheque, 
2nd,  on  the  13th  November  by  formal  resolution  approving  of  the 
agreement,  and  3rd,  on  Ihe  27lh  November  when  minutes  of  i3ih 
November  were  read,  confirmed  and  formally  signed  and  sealed 
vvi'h  plaintiffs'  corporate  seal.  Again  this  contract  was  acquiesced 
in  by  allowing  defendant  to  continue  in  its  perfc>rmance,  and  by 
plaintiffs'  estimates  for  the  years  1900  and  i9»'«i  and  hv  bv-4aw 
in  each  year  for  raising  by  taxation,  in  addition  to  other  sums  re- 
quired, the  special  amount  necessary  to  pay  to  the  defendants 
under  the  agreement  in  question. 

The  plaintiffs'  council  could  raise  the  monev  to  (^av  u|v>n  this 
contract  only  by  by-law  authorizing  the  rate  and  the  collection 
of  it.    On  these  estimates  sec  sections  404,  405.  of  Municil^al  Act. 

The  by-law  authorizing  the  levy  each  year,  in  effect,  and  in  a 
way  the  council  could  lawfully  act.  ratified  the  agreement  in 
question.    See  Robins  vs.  Brockton.  7  O.  R.  48. 

The  action  should  be  dismissed  with  costs.  The  defendants 
are  entitled  to  a  declaration  that  as  between  the  parlies  the 
contract  is  a  valid  and  binding  one,  and  the  plaintiffs  should 
carry  out  the  same  in  all  respects. 
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NEW  WIRE  AND  CABLE  FACTORY. 

The  accompanying  illustrations  show  the  works  of 
the  Dominion  Wire  &  Cable  Company  now  in  course 
of  erection  in  the  city  of  Montreal.  The  company 
expect  to  occupy  their  new  building  in  April.  The 
ground  floor  of  the  factory  covers  an  area  of  30,000 
square  feet,  and  the  first  and  second  floors  have  each 
an  area  of  6,400  square  feet.     There  will  be  an  addi- 


Factory  of  the  Wire  fc  Cable  Company,  Lusignan  Street,  Montreal. 

tional  building  erected  in  the  spring,  which  will  con- 
tain the  oftices  of  the  company  and  extra  store  rooms. 
This  building  will  be  situated  on  Guy  street. 

When  the  new  works  are  completed  they  will 
embrace  departments  for  the  manufacture  of  lead 
covered  cables  for  telephone  and  power  purposes,  wire 
drawing  and  annealing  departments,  a  rubber  insulat- 
ing department  and  a  trolley  wire  plant.  It  is  also  the 
intention  of  the  company  to  manufacture  weather- 
proof wire  and  cables.  The  uppc?r  floors  will  be  used 
entirely  for  the  covering  of  fine  wires  and  the  manu- 
facture of  electro  magnets. 

The  power  plant  is  to  consist  of  two  B.  &  W.  300 
horse  power  boilers  and  a  Robb- 
Armstrong  tandem  compound  engine, 
direct  connected  to  a  Western  Electric 
Company  generator.  There  will  also 
be  a  Westinghousc  generator  set  ot 
300  horse  power.  The  electric  ele- 
vator to  be  installed  is  being  manu- 
factured by  the  Otis  Elevator  Com- 
pany, of  New  York. 


It  is  understood  that  contracts  have  just  been  placed 
with  the  General  Electric  Company  for  the  construc- 
tion of  three  10,000  horse  power  generators  for  the 
new  plant.  These  dynamos,  it  is  asserted,  will  be  the 
largest  yet  built.  Vertical  shafts  over  100  feet  long 
will  connect  the  water  wheels  with  the  generators. 

Mr.  W.  B.  Rankine,  vice-president  of  the  Canadian 
Niagara  Power  Company,  states  that  the  company  has 
received  a  number  of  inquiries  for 
power  on  fhe  Canadian  Niagara 
frontier.  The  company  is  believed  to 
be  preparing  to  transmit  power  to 
Toronto  and  cities  en  route. 

The  Premier  has  introduced  a  bill  in 
the   Ontario    Legislature    to  confirm 
an    agreement   between   the  commis- 
sioners of  the    Queen   Victoria  and 
Niagara  Falls  Park  and  the  Canadian 
Niagara  Power  Company.    The  agree- 
ment, dated  June  19,    igoi,  provides 
that  the  period  for  the  completion  of 
the  work  specified  in   the  agreement 
of  April  7,  1892,  be  extended  to  July 
I,  1904,  on   condition   that   ihe  com- 
pany expend  $500,000  on  the  work  of 
development  by  July  i,  1902,   and   a   further   sum  of 
$1,000,000  by  July  I,  1903.     The  company  shall  also 
make  default  unless  they  develop  50,000  horse  power 
by  July  I,  1904,  and  have  on   that  date  an  overflow 
tunnel  sufficient  for  not  less  than  100,000  horse  power 
and  actually  ready  for  use  20,000  horse  power. 


Mr.  H.  B.  Andrews  has  resigned  tlie  management  of  Grimsby 
Park  and  will  shortly  leave  Toronto  to  become  superintendent 
of  an  electric  railway  in  Tennessee. 

The  corporation  of  Glace  Bay,  N.  S.,  have  completed  the 
installation  of  a  municipal  electric  light  plant.  The  power  house 
is  72x40  feet,  with  a  smoke  stack  43  inches  in  diameter  and  too 


NIAGARA 


DEVELOP- 


'FFFFFFFFF 


POWER 
MENT. 

Considerable  progress  has  been 
made  of  late  towards  the  development 
of  power  on  the  Canadian  side  of 
Niagara  Falls.  A  fortnight  ago  the 
Canadian  Niagara  Power  Company 
awarded  the  contract  for  the  construc- 
ction  of  the  wheel-pit  and  intakecanal  of 
the  Canadian  works  to  Messrs.  Dawson  &  Roilly,  of  St. 
Catharines.  This  contract  amounts  to  over  half  a 
million  dollars,  bringing  the  total  sum  represented  by 
contracts  now  awarded  to  one  and  three-quarter  million 
dollars.  The  wheel-pit  will  be  175  feet  long,  running 
parallel  to  the  river,  with  a  width  of  29  feet  and  a 
depth  ot  i()o  feet.  Tlio  intake  canal  will  be  600  feet 
wide  where  it  comes  in  Ihe  river  and  14  feet  deep. 
The  water  trinn  the  river  will  hv  Uthen  Ukvc!  lt>  the 
penstocks  ill  Ih^  wheel-pit, 
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feet  from  the  ground.  The  building  is  divided  into  two  com- 
partmenLs,  one  being  occupied  by  the  boilers  and  the  other  by 
the  dynamos.  Of  the  latter  there  are  two  72  k.  w.  2,400  volts 
S.  K.  C.  machines.  The  engines  are  of  the  Robb-Armstrong 
side-crank  pattern,  each  1 20  horse  power.  In  the  boiler  room 
are  two  Mumford  Standard  boilers  of  150  horse  power  each, 
placed  on  concrete  foundation  and  set  in  brick.  The  plant 
furnishes  current  for  2 1 2  street  lamps  ol  30  candle  power  and 
about  300  incandescent  lamps  in  business  places  and  residences. 
The  electrical  equipment  was  installed  by  Mr.  W.  H.  Pickles,  of 
the  Canadian  General  Electric  Company,  and  the  power  plant  b\ 
Mr.       D,  MtKav,  uf  the  |<i)bb  K'l^'necring  Company, 
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INSPECTION  AND  OPERATION  OF  STEAM  BOILERS. 

Toronto,  January  30th,  1902. 

Editor  Canadian  Ulectkxcal  News  : 

Dear  Sir, — I  noticed  that  at  the  last  convention  of  the  Cana- 
dian Association  of  Stationary  Engineers  the  Legislative  Com- 
mittee was  instructed  10  again  try  to  secure  the  passing  of  an  act 
to  provide  for  the  compulsory  inspection  of  steam  boilers  and  the 
examination  and  licensing  of  engineers  in  charge  of  steam  plants 
in  the  province  of  Ontario.  I  consider  this  would  be  a  move  in 
the  right  direction,  providing  that  the  proposed  law  would  be  a 
workable  and  just  one,  and  that  it  be  enforced  properly,  and  men 
appointed  as  inspectors  who  are  practical  engineers,  and  not 
selected  on  account  of  their  political  pull  and  heeling. 

If  we  are  to  have  a  law  here  in  Ontario,  I  trust  it  may  not  be 
such  a  farce  as  the  law  at  present  in  force  in  the  province  of 
Ouebec,  as  we  would  be  far  better  off  without  it.  I  know  for  a 
fact  that  under  this  iniquitous  farce  men  have  received  certifi- 
cates as  engineers  who  have  never  had  charge  of  an  engine  in 
their  lives,  and  I  have  it  on  good  authority  that  one  man  went 
down  from  Ontario  and  was  examined  and  received  a  certificate 
as  a  boiler  inspector,  and  this  same  man  had  never  had  charge 
of  a  boiler  and  engine,  or  even  held  a  position  as  fireman  or 
served  any  time  as  a  machinist  in  his  life.  But  simply  because 
his  friends  had  a  little  pull  he  was  awarded  a  certificate  as  a 
boiler  inspector. 

How  would  practical  engineers  (who  have  served  many  years 
in  charge  of  steam  plants)  like  to  see  a  law  in  force  in  this  prov- 
ince which  would  give  authohity  to  men  of  no  experience,  like 
the  above,  to  come  round  and  inspect  their  boilers  and  pronounce 
an  opinion  as  to  whether  or  not  they  were  keeping  the  boiler 
and  machinery  under  their  care  in  a  proper  condition  and  also 
for  this  same  stamp  of  an  inspector  to  have  the  power  by  law,  of 
examining  engineers  for  certificates  of  competency. 

Unless  the  engineers  of  Ontario  have  some  reasonable  assur- 
ance that,  in  the  event  of  their  securing  legislation,  the  positions 
of  inspectors  will  be  filled  by  practical  and  qualified  engineers  of 
good  character,  then  I  claim  we  had  far  better  leave  the  legisla- 
tion alone  and  go  on  as  we  have  done  for  years  passed,  rather 
than  be  cursed  with  such  an  infamous  law,  which  grinds  out 
engineers  without  any  experience  as  such,  and  boiler  inspectors 
also  occasionly,  when  sufficient  pull  is  brought  to  bear  in  the 
right  direction. 

I  may  have  more  to  say  on  this  subject,  Mr.  Editor,  in  the 
future,  as  I  am  gathering  information,  and  may  be  able  to  interest 
your  readers  more  than  at  present. 

Vours  truly, 

"  Practice." 
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THE  GEE  ELECTRICAL  ENGINEERING  COMPANY. 

The  Gee  Electrical  Engineering  Company,  Limited,  1 1 
Colborne  street,  Toronto,  is  a  comparatively  new  concern  which 
has  made  rapid  advancement.  Business  was  commenced  twelve 
months  ago  in  the  name  of  Gee  &  Company,  with  offices  in  the 
Queen  City  Chambers,  Church  street.  The  volume  of  business 
steadily  increased  until  it  became  necessary  to  augment  the 
capital  of  the  company.  A  charter  was  obtained  for  a  capital 
stock  of  $10,000,  and  a  change  in  the  name  to  the  Gee  Electrical 
Engineering  Company,  Limited,  the  directors  being  G.  A. 
Harper,  president  ;  W.  Gee,  managing  director  ;  and  \V.  P. 
Hunter.  New  premises  were  obtained  at  11  Colborne  street,  and 
manufacturing  was  started.  Very  shortly  it  was  found 
necessary  to  have  still  more  capital,  and  application  was  made 
and  granted  for  an  increase  from  $10,000  to  $50,000. 

The  Gee  Electrical  Engineering  Companv  are  manufacturers 
of  dj  namos,  motors  and  electrical  appliances  generally.  They 
make  a  specialty  of  outsidf.  wiring  for  lighting,  telephones,  bells, 
etc.,  and  manufacture  direct  current  generators,  motors,  arc 
lamps,  rheostats,  switches  and  electrical  accessories.  An 
important  branch  of  their  business  is  the  manufacture  of  the 
Gould  storage  battery.  This  battery,  it  is  claimed,  possesses 
many  points  of  merit  over  other  batteries  on  the  market,  and  it  is 
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proposed  to  publish  in  the  next  issue  of  this  journal  some  o(  the 
details  of  its  construction,  in  which  its  advantages  will 
be  pointed  out.  The  Gee  Companv  believe  that  storage  batteries 
will  be  very  largely  used  in  Canada  for  isolated  pl3nt>,  station 
work,  etc.  The  company  have  secured  a  contract  from  the 
Gould  Storage  Battery  Companv,  of  New  York,  to  build  their 
train  lighting  equipments  for  this  couniry.  Thus,  with  the  man- 
ufacture of  the  storage  battery  and  the  large  business  that  is 
being  done  in  dynamos,  motors,  supplies  and  wiring,  there  is  ever\- 
prospect  of  a  promising  future.  The  contracts  now  in  hand 
include  the  wiring  of  Wui.  Davies'  new  factory.  Park,  Blackwell 
<Sc  Company's  factory,  Harris  abattoir,  Grace  Hospital,  Leider- 
kranz  building,  York  County  Loan  building,  Ontario  Wind 
Engine  and  Pump  Company's  building,  complete  lighting  plant 
for  George  Ralhbone,  Toronto,  apparatus  for  the  Cannington 
Electric  Company,  complete  overhauling  of  the  plant  at  Port 
Colborne,  Ont.,  and  some  twenty  other  contracts.  The  whole  of 
the  premises  at  Xo.  i  1  Colborne  street  is  now  occupied  by  the 
company,  and  arrangements  are  under  way  for  further  extension. 

Mr.  W.  Gee,  the  managing  director  of  the  company,  pc>sses»es 
a  thorough  knowledge  of  the  electrical  business.  For  seven 
years  he  was  engaged  with  Woodhouse  Rawson,  London, 
England,  and  for  five  years  with  the  Edi.son-Swan  Companv,  of 
the  same  city. 

The  many  friends  of  Mr.  H.  P.  r)wight.  President  of  the  Great 
Norll. -Western  Telegraph  Company,  learned  with  regret  a 
fortnight  ago  that  ho  had  accidontally  broken  his  lee,  and  will  in 
l  onsoquenco  be  confined  to  his  home  tor  some  weeks  at  least. 
It  is  learned,  however,  that  ho  is  making  fav»->rable  progress, 
and  conducting  the  correspondence  and  business  of  his  \->flfice 
from  his  home.  It  is  hoped  that  in  a  very  short  time  he  may 
be  able  to  be  about  again  as  usual. 
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CANADIAN  ASSOCIATION  OF 
STATIONARY  ENGINEERS. 

The  Educational  Committee  of  Toronto 
No.  I,  C.A.S.E.,  some  time  ago  secured 
the  promise  of  Mr.  Warren  S.  Johnson, 
Am.  Soc.  M.E.,  president  of  the  Johnson 
Electric  Service  Company,  of  Milwaukee, 
Wis.,  that  he  would  come  to  Toronto  and 
deliver  a  lecture  before  the  Association. 
Accordingly,  arrangements  were  made  for 
the  lecture  to  be  given  in  Engineer's  Hall, 
6i  Victoria  street,  on  Wednesday  evening, 
February  5(h,  the  subject  being  "  Heat 
Control.  "  A  large  number  of  engineers 
and  interested  persons  were  present  to 
hear  Mr.  Johnson,  who  is  perhaps  the  best 
authority  on  the  subject  in  question  on  the 
American  continent.  There  was  much 
disappointment  when  il  was  announced  by 
the  president  that  Mr.  Johnson  had  become 
snow-bound  and  was  unable  to  reach  Tor- 
i>nto  in  time  to  fill  his  engagement.  An 
effort  will  be  made  to  fix  another  date  with 
Mr.  Johnson.  At  the  request  of  the 
president  an  informal  talk  was  given  by 
Mr.  King,  of  the  Toronto  Engineers' Club, 
who  had  recently  returned  from  Philadel- 
phia and  New  York,  whither  he  went  to 
secure  information  on  the  question  of 
steam  heating. 

The  annual  At-Home  of  Toronto  No.  i 
will  be  held  in  St.  George's  Hall,  Elm 
street,  on  February  24lh. 


SPARKS. 

A  Hamilton  woman  is  seeking  to  have 
an  electric  light  company  restrained  from 
destroj'ing  her  peace  with  a  noisy  dynamo. 
She  went  lo  Hamilton  for  rest  and  quiet, 
and  she  is  certainly  entitled  to  it. — Toronto 
Star. 

A  dfspute  between  the  Dominion  Coal 
Company  and  the  Cape  Breton  Electric 
Company  is  attracting  attention  at  Sydney, 
N.S.  The  workmen  of  the  latter  company 
laid  several  hundred  yards  of  rails  at  dif- 
ferent points  where  the  proposed  tramway 
will  cross  the  old  Reserve  road-bed. 
Next  day  the  rails  were  removed  from  the 
Reserve  crossing  by  the  Dominion  Coal 
Company.  It  is  said  that  the  tramway 
people  claim  that  as  there  are  no  rails  on 
the  Old  Reserve  road-bed  they  are  within 
their  rights  in  laying  their  rails  across  the 
old  track.  This  the  coal  company  deny, 
claiming  that  the  electric  company  has  no 
power  to  do  so  without  legislfttive  author- 
ity. 

The  Halifax  Tramway  Coinpany  car- 
ried out  extensive  improvements  to  their 
plant  during  igoi,  and  it  is  their  intention  to 
expend  a  considerable  sum  this  year  on  the 
lighting  department.  The  new  city  street 
lighting  contract  with  the  company  takes 
effect  on  July  ist  next,  and  is  for  five  years. 
Under  the  new  contract  the  company  will 
give  the  city  the  very  latest  type  of  lamps, 
.^bout  250  arc  lamps  will  be  required  for 
the  city    streets,  and  the  incandescent 


lighting  capacity  of  the  station  will  be  in- 
creased about  9,000  lamps.  A  new  gen- 
erator, direct  connected  to  a  1,500  horse- 
power engine,  is  about  to  be  installed.  It 
is  also  probable  that  the  company  will  add 
another  battery  of  boilers  of  500  horse 
power.  Mr.  F.  A.  Huntress,  manager  of 
the  company,  is  busy  preparing  for  the  in- 
stallation of  the  new  equipment,  and  ex- 
pects to  have  one  of  the  most  complete 
stations  in  Canada. 


FLAT  COIL  USEFUL,  LIGHT 
RAOIAMT  SMELBY  LAMP 
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Radiant  Shelby  Lamp 

High  Efficencv  I^oxc.  I<ifk 

Fifty  per  cent,  more  useful  Light 
froni  the  same  amount  of  current 

Uniqi  e  in  SiiAi'F,  Sui'f:kiiik  Glass 

White  for  P.  ICES 

WALTER  GROSE,  seiung  Agent,  MONTREAL 

Manufactureil  liy  Ontario  Lantern  Co.,  Hamilton 


-A  Single  27  Inch- 


Victor  T\irbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels   is  entirely   provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


VVe  also  build  .Steam,  Power  and  Electrical 

Pvimping  Machinery 

for  all  purposj's, 

Air  Compressors 

for  the  Air  Lift  System  and  general  use. 

Air  Pumps,   Va^cuum  Pvimps, 

and  Jet  and  Surface  Condensers- 

™'  immmi  i  m\Mm  co. 

278  LEHMAN  ST.,    DAYTON,  OHIO,  U.S.A. 


Glarkson  School  ot  Technolcgy  1io^lfram?N.Y'"°"^'' 

Courses  leading  to  dgrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  c  oniprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  enefineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Mas»iena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tution  moderate. 

WM.  S.  ALDRICH,  Director- 


The  PHILIP  CAREY  MFG.  CO. 

94  UDELIIIDf  ST  W. 

Toronto,  Ont. 

Manufacturers 

.  .  .  OF  .  .  . 


'>0i>  .  'm.^.  .  mil/ 


85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAc;NESI\,  ASBESTOS,  ASPHALT  MATlvRlALS, 
CEMENT  and  HAIR  FELT. 

KsTiiM.vTES  Cm;KRi-ri.i.v  Given 
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IS  THi:  IDEAL  RAPID  TRANSIT 


Increases  tlie  speed  atid  cuts  dowti  Ijl 
over-time  chartres. 


The  Contract  Depart tt tent  ^ 


Will  /'urtiish  particulars. 


The  BELL  TELEPHONE  CO. 
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SPARKS. 

It  is  understood  that  the  Dominion  Government  will  place  a 
sum  in  the  estimates  to  assist  Marconi  in  building  his  proposed 
wireless  telegraphy  station  in  Cape  Breton. 

The  power  house  of  the  Niagara  Falls  Park  &  River  Railway 
Company  at  Niagara  Falls,  Ont.,  suffered  slightly  by  fire  on 
January  17th.  The  fireproof  nature  of  the  building  prevented 
much  damage. 

The  Peterborough  Radial  Railway  Company  is  asking  for 
incorporation,  to  construct  a  railway  through  and  connecting 
the  villages  of  Peterborough,  Ashburnham  and  Lakefield,  and 
eventually  extending  to  Rice  Lake. 

The  annual  meeting  of  the  Montreal  Telegraph  Company  was 
held  in  Montreal  last  month.  It  was  decided  that  the  board  of 
directors  should  in  future  be  composed  of  six  members  instead 
of  eight,  the  places  made  vacant  by  the  deaths  of  Mr.  Andrew 
Allan  and  Mr.  Hector  MacKenzie  not  being  filled.  Mr.  Hugh 
A.  Alia  n  was  re-elected  president,  and  the  board  of  directors  was 
continued  as  before. 


Dr.  J.  C.  McLennan  recently  delivered  an  interesting  lecture 
in  the  Physics  Building  of  Toronto  Universitj-  on  "  Some  Recent 
Advances  in  Electricity."  He  demonstrated  the  fact  that  a 
leakage  of  electricity  takes  place  through  gases,  from  that  going 
on  to  deduce  that  gases  are  divided  into  minute  particles,  and 
arguing  that  the  negative-charged  particle  must  be  smaller  than 
the  hydrogen  atom,  until  very  recently  regarded  as  the  smallest 
in  existence. 

Messrs.  Murray  &  Gregory,  of  St.  John,  N.  B.,  applied  to  the 
city  council  for  a  lease  of  the  islands  above  the  falls.  They  inti- 
mated to  the  council  that  it  was  their  intention  to  develop  the 
power  electrically.  Aid.  Millidge  pointed  out  that  there  would  be 
difficulty  in  doing  this  owing  to  the  intermittent  tides,  by  which 
the  force  of  the  power  would  greatly  var\-.  Mr.  Gpegory  ad- 
mitted that  was  a  difficulty,  but  thought  it  could  possibly  be 
overcome  by  the  use  of  the  new  Edison  storage  battery.  He 
had  written  to  Edison  explaining  the  conditions  and  sending  him 
photographs,  etc.,  and  he  had  replied  that  he  was  much 
interested  in  the  idea  and  that  he  had  no  doubt  his  battery  would 
prove  adequate  for  the  requirements. 
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It  is  reported  that  X'ooght  Bros,  intend  installing-  an  electric 
light  plant  In  the  new  departmenial  stoie  which  they  purpose 
building  at  North  Sydney,  N.  S.,  this  spring.  The  plan  ot  the 
building  are  being  prepared  by  Mr.  David  Brown,  architect,  of 
Montreal. 

At  a  meeting  of  the  directors  of  the  Woodstock,  Thames 
Valley  and  Ingersoll  Electric  Railway  Company,  held  in  Woodsiock 
recently,  Mr.  J.  H.  Armstrong,  secretary-treasurer,  presented  a  re- 
port of  the  operations  of  the  road  for  I  he  six  months  ending  December 
31st.  The  net  results  show  a  dividend  of  5  per  cent,  on  the 
bonds  and  of  2]/^  per  cent,  on  the  preferred  stock,  while  leaving 
a  substantial  balance  in  the  treasurj'.  This  roadr  was  built  by 
the  Von  Echa  Company,  who  are  now  buildmg  an  electric  l  oad 
between  Brantford,  Gait  and  Berlin. 


The  distributing  station  of  the  Royal  Electiic  Company, 
Montreal,  was  recently  damaged  by  fire  to  the  extent  of  $30,000. 
The  city  lighting  was  not  seriously  inlerfered  with. 

The  Wolfville  Telephone  Company,  Wolfville,  N.  S.,  have 
elected  R.  E.  Harrison  as  president,  and  Dr.  DeWitt  as  secretary- 
treasurer.      The    capital    stock    of  the    company    is  $5,000. 

The  annual  meeting  of  the  Hamilton,  Grimsby  and  Beanisville 
Electric  Railway  Company  was  held  in  Hamilton  on  Januarj' 
25th.  The  statement  showed  that  the  gross  earnings  for  the 
past  year  were  $48,849.29.  The  operating  expenses  were 
$32,597.65,  and  after  deducting  interest,  fixed  charges  and 
dividends,  a  balance  remained  of  $1,930.24.  These  directors 
were  elected  :  C.  J.  Myles,  president  ;  R.  S.  Martin,  secretary  ; 
L.  Bauer,  R.  S.  Harris,  A.  H.  Myles,  Robert  Ramsay  and  VV.  J. 
Harris. 
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The  electricians  of  St.  John,  N.  B.,  are  discussing  the 
formation  of  a  society. 

The  Farmers'  Electric  Water  &  Telephone  Company  has  been 
incorporated  at  Cardston,  N.  W.  T. 

The  Sleeper  Eng-me  Company,  of  Montreal,  is  seeking- 
incorporation.    The  capital  stock  is  to  be  $250,000. 

The  capital  stock  of  the  Dominion  Wire  Manufacturing 
Company,  Limited,  Montreal,  has  been  increased  to  $1,000,000. 

A  tramway,  two  and  one-half  miles  long,  from  the  Silver  Hill 
mine  to  Nelson,  B.  C,  was  put  in  operation  recently,  its  purpose 
being  to  carry  ore. 

A  committee  has  been  appointed  by  the  council  of  Port  Arthur, 
Ont.,  to  investigate  and  report  upon  the  feasibility  of  establishing 
a  municipal  telephone  exchange. 


Messrs.  Alford  &  Lewis,  who  recently  purchased  the  street 
railway  at  Belleville,  Ont.,  have  applied  to  the  county  council  for 
a  franchise  tor  an  electric  road  connecting  Belleville,  Shannon- 
ville  and  Trenton. 

Mr.  Fitzpatrick,  C.  E.,  actine:  for  the  Canadian  Electric  Light 
Company,  has  made  a  preliminary  survey  of  the  municipalilv  of 
Levis,  Que.,  with  a  view  of  preparing  plans  for  a  proposed 
electric  railway  along  the  principal  streets  of  the 
town. 

Incorporation  is  being  asked  from  the  Dominion  Parliament  for 
the  Dawson  City  Electric  Railway  Company,  to  establish  a  power 
house  in  the  Yukon  Territorx'  and  to  operate  an  electric  railwav 
within  Dawson  City  and  Klondyke  City  and  without  to  a  distance 
not  exceeding  three  miles.  Mr.  H.  C.  McGiverin,  of  Ottawa,  is 
acting  for  the  company. 
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Mr.  Charles  Moseley,  chief  eng-ineer  of  the  Toronto  Incandes- 
cent Light  Company,  has  been  chosen  president  of  the  Toronto 
Technical  School  Board. 

Mr.  Charles  .  Drumniond,  a  director  of  the  Briiish  Electric 
Traction  Company,  who  control  the  leading  electric  traction 
systems  of  Vancouver  and  Nelson,  B.C.,  recently  visiied  Canada 
in  connection  with  the  company's  inlerests  here. 

The  many  Canadian  friends  of  Mr.  D.  Thomson,  formerly 
manag-er  of  the  Hamilton  Light  &  Power  Company,  will  be 
pleased  to  learn  that  he  has  recently  been  appointed  president 
and  manager  of  the  Thomson  Electrical  Company,  Manhattan 
Building,  Chicago,  which  company  is  manufacturing  several  of 
his  specialties,  and  is  also  engaged  in  electrical  engineering. 
Mr.  Thomson  is  a  brother  of  Professor  Elihu  Thomson. 

The  Corporation  of  Trinity  University,  Toronto,  have  recently 
elected  as  one  of  its  members  Mr.  Frederic  Nicholls,  general 
manager  of  the  Canadian  General  Electric  Company.  Mr. 
Nicholls  has  accepted  the  position,  and  in  doing  so  has  expressed 
his  hearty  sympathy  with  the  policy  which  Trinity  is  endeavoring 
to  promote  in  the  consolidation  of  the  university  interests  of  the 
province.    The  Provost  in  announcing  Mr.  Nicholl  s  election  said 


that  the  university  was  to  be  congratulated  that  a  gentleman  of 
Mr.  Nicholl's  qualifications  had  been  induced  to  throw  his  energy 
and  executive  ability  into  the  cause  of  higher  education. 

Owing  to  additional  duties  falling  upon  the  shoulders  of  Mr. 
Buntzen,  manager  of  the  British  Columbia  Electric  Railway 
Company,  as  the  result  of  the  proposed  development  of  the  water 
power  at  Coquitlam  Lake,  it  has  become  necessary  to  make 
several  appointments  to  relieve  him  of  some  of  his  former  duties. 
Mr.  D.  H.  Shiles  becomes  traffic  superintendent,  with  full  control 
of  this  department  on  both  the  Vancouver  and  New  Westminster 
blanches,  and  headquarters  in  Vancouver.  The  position  of  local 
manager  at  New  Westminster  will,  it  is  understood,  be  given  to 
Mr.  F.  R.  Glover,  who  is  vacating  the  office  of  city  clerk  to  fill 
the  position. 


At  the  annual  meeting  of  the  Toronto  Electric  Light  Company, 
held  on  January  4th,  the  annual  report  was  adopted,  and  the  old 
officers  and  directors  re-elected  as  follows  ;  President,  Lieut. - 
Col.  Pellatt  ;  vice-president,  W.  D.  Matthews  ;  secretary, 
Samuel  Trees  ;  directors,  W.  R.  Brock,  M.  P.,  H.  P.  D wight, 
Hon.  George  A.  Cox,  S.  F.  McKinnon,  Thomas  Walmsley, 
Frederic  Nicholls,  Robert  Jaffray,  Hugh  Blain  and  W.  T. 
Murray. 
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apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 
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Mr.  H.  A.  Macrae,  solicitoi",  of  Toronto,  is  appl}iii:^  for  the 
incorporation  of  the  Canadian  Power  Company,  for  ihe  purpose 
of  generating  and  transmitting  electric  current  for  light,  heat  and 
power  purposes.    The  point  of  operations  is  not  stated. 

Owing  to  the  recent  serious  accident  at  the  C.  P.  R.,  Owen 
Sound,  caused  b}'  an  acetylene  explosion,  the  management  of 
the  Balmy  Beach  Park  have  decided  to  do  away  with  the 
acetylene  plant  and  replace  it  with  an  electric  plant  for  lighting 
the  hotel  and  cottages. 

At  the  recent  annual  meeting  of  the  Canadian  Society  of  Civil 
Engineers,  in  Montreal,  Mr.  Wallace.  C.  Johnson,  C.  E., 
delivered  an  interesting  lecture  on  the  water  power  development 
at  ^Shawinigan  Falls,  Que.,  for  which  he  is  consulting 
engineer. 


The  town  council  of  Cornwall,  Out.,  has  decided  to  engage  an 
expert  to  prepare  plans  and  specifications  for  the  electric  street 
lighting  of  the  town,  preparatory  to  calling  for  tenders. 

The  Montreal  Light,  Heat  &  Power  Company  have  received 
the  authorization  of  the  shareholders  to  issue  bonds  for 
$7,500,000,  of  which  $2,500,000  will  be  issued  immediately.  Of 
this  amount  $2,000,000  is  to  redeem  the  Chambly  bonds,  and  the 
balance  for  improvements  to  the  plant.  It  is  learned  that  the 
entire  power  capable  of  being  developed  at  the  Chambly  plant  is 
20,000  horse  power,  half  of  which  is  now  being  delivered,  while 
the  balance  will,  it  is  expected,  be  marketed  next  summer.  The 
loss  in  transmission  of  the  power  is  said  to  be  about  15  per  cent. 
It  is  understood  that  the  east  end  and  the  Imperial  steam  power 
plants  are  to  be  closed  down  and  concentrated  at  the  Oueen 
street     station,    where     there   will    be     6,000  horse-power. 
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are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canai  a:    Halifax  N.S.;  Hamilton, Ont. ; 
London  Ont.;  Montreal,  Q\iq.\  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John.  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 

JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


YOU  LOSE  MONEY  EVERY  TIME  A  BELT  SLIPS 

WARREN'S  PULLEY  COVER 

(Applied,  witla  a.  13r-u.sli.) 

WILL   STOP  THE  SLIPPING, 

IT  LASTS  FOR  YEARS. 
Regular  ease,  125  squape  feet  $14.00. 
Special      '*     40        "         $  6.00. 
With  bpushes  and  full  instpuetions. 

You  pay  for  it  only  if  found  satisfactory  after  a  fair  trial  of  thirty  days. 

R  B.  DIXON  *  CO., 

CAnSTAO;  AW  AO-EHTS 
30  Wellington  Street  East,  -  -  TORONTO,  ONT. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBIl  UN 
M.  de  VILLERS 


ELECTRIC  ENGINEERING 
AND  SIPPLY  COMPANY. 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNA3IOS 

Power 

Lighting 

Depositing 


Armatures  Re-wolnd. 
Commutators  Re-built. 
Special  M.\chines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


GO. 


WAVERLY  PARK,  Essex  Co.,  N.J.,  U.S. A 

Berlin:  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 


W/eston  standard  portable 

Direct-Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter— for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumntion  of  energy. 


•JXJST  F»UBL,ISHE:r> 


G^Nf\Dlf\N 

Hf\ND-BOOK 

OF 

STEf\AA 

f^ND 

&LEGTRIGITY 

By 

William 
Thompson 


170  Pages 
illustrated 


® 

"  t 


In  Strong  Cloth  Bii  ding 

Send  for  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
's  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 
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Milde  MirrophonE 

TSe  bnt  TRANSMfTTP? 

in  fhe  Wc-ttl 


TELEPHONES  .o'E 


QUEBEC  AGEMT;j 

tor  tr.e 


SwltcD-BoarOs  and  flnnuncaltors 

FIRE  ALARM  APPARATUS  and  j     mont  1 

TELEGRAPH  INSTRUMENTS  ®T.,„w.NrT, 


essphoDcs,  Montreal 

St  James  St, 

Cor.  Craig, 

MONTRBftL 


ATENTS 


IN 
ALL 

COUNTRIES 

GUARANTEED 

BEAUDRY  &.  BROWN 

Civil  Engineers  and  Land  Surveyers 


flT6i«on6^4.50 


Guaranteed  to  give  Safisfaetioii. 

Apply  for  Pamphlets  and  Particulars  to 


»7  sr.  ^.Mes  sr..  Mo«r«£A«  |  The  SAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square,  Montreal,  Que. 


Te!.  Main  4546.       Tel.  East  17. 


Now  is  the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs- 
Consider  also  that  we  have  been  selling  our 
high  grade  incandescent  lamps  for  years:  the 
lamp  is  good,  the  price  is  right. 

Mundeploh  &.  Co., 

61  St.  Suli>ice  Steet 


IVIONXRE  AL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 

^^fe   A  9  9  1^  mm        BJA  ^Jj 


EXTRA"  brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


REMOVAL  ISTOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

DyrvaLinos,  Motors, 

Fixtures,  S\ipplies 

Eleetpic  Lig-ht  and  Wiring  Contractors. 


INTERIOR 
CONDUIT 


,  Electro  Galvanized  Exterior 
I  Flexible  Enamelled  Interior 
On  Reamed  Steel  Tubing 
Easy  Bending, 


i 


No  Brittleness 


This  pipe  fills  all  of  the  requirements  of  and 
is  approved  by  the  Underwriters  National 
Electric  Association,  and  is  now  made  in 
Canada  by — — .^h^^^bm 

THE  RICHMONDT  CONDUIT  &  MFG.  CO.,  limited 

15-17-19  J«ivis  Street,  TORONTO,  CANADA 
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I  51 
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NGINEERINGI 
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OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIL— No.  3 

MARCH,  1902 

PRICE  10  CENTS 
$1.00  Per  Year. 

The 


Dnited 
Electric 

Co.  y  Limmd 

TORONTO 

Manufacturers 


INSURE  YOUR  APPARATUS 


Against  loss  from  lightning 
by  a.  jvidictous  use  of 


t-fCRTirrrrc  a 


C*  Gr*  £• 

Lig^htning* 
Arresters 


(Radian  ^^eral  £lectric 


LIMITED 


Head  Office ; 
TORONTO,  ONT. 


MONTREAL      OTTAWA     HALIFAX      VANCOUVER       WINNIPEG  ROSSLAND 


II. 


THE  CAINADIAiN  ELECTRICAL  NEWS 


March,  1902 


ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  I,ighting 
and  Power  Systems. 
Arbitrations,   Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.jAmer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.    L,ong Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic   Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TOKONTO.  CANADA. 
Telpnhnnpci/O''''^^— Distance,  Main  ?047. 
^^'^P"°"^*^  I  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Sue.  M  E. 

CONSULTING  ENGINEER 

Watep  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 

GEORGE  OWEN,  S.  B. 

Massachusetts  Institute  of  Technology. 
(i,ate  with  Herreshoff  Mfg.  Co.,  Bristol,  R.  I.) 

Consulting  and  Mechanical  Engineer 

Design  and  construction  superintendence 
of  all  kinds  of  Steam  and  Power  Plants, 
Mills,  Storehouses,  etc.  Careful  attention 
given  to  water  supply  and  sewage  disposi- 
tion, heating  and  ventilation.  Ship  and 
yacht  designing  a  specialty. 

22  Robinson     .,  HAMILTON,  Ont 


FINE 

The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


C.  SHEDBICK 

Manufacturer  of   SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
—  All  I  ask  is  a  trial  1» 


HAWKINJ  SERlt J 


ENGINEERING 

ir/ieo^uc/el  &  Co.  Pi/b. 

63  FIFTH  AVE.  NEW  YORK 


Geo.  H.  Olney  2nd,  Secietan'-Trea.-urer. 

mm  w 

MONTR&f\U  Gf^Nf\Df\ 

m  mm  mm  m 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

wm  \m  m  \m  m 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    \V.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 


Edward  B.  Cary, 

Export  Agent  for  the 
British  Empire 

NEW  YORK  LIFE  B'LO'C,  MONTREAL,  CAN. 


KI.ECTRIC  APFARiTCS  JKD  SUP- 
PLIES. 
Rf^preMf  •  ting  z 
Tfie  A<la>nJ>-  Bagn^tU  Electrir  Co: 
Thr  Gardner  Elertrif  Drill  and  Mme- 
hinery  Company, 

Llerrland.  Ohio. 
Tlir   .>Vir     York  and  Ohio  ComprtHp 
Vfarren ,  Ohio. 


Engines 
Shipped  Promptly 

We  ha\"e  under  coii.striiction  .ill  sizes  of 
engines  from  7  horse  power  to  1 25  horse 
power. 

Some  of  the  sizes  arc   ready  to  ship  and  any 
of  them   can   be  completed  in  ten  days  from  ^ 
receipt  of  order. 

They  are  suitable  for  electric  stations,  fac- 
tories, mines  or  saw  mills  and  are  the  most  up 
to  date  eng'ines  on  the  market. 

Larger  sizes,  either  simple  or  compound,  built 
to  order  on  short  notice. 

Robb  Engineering  Co. 


AAIHERST,  N.  S. 


Ll.MlTED 


i  TrUlinm  MrKat/,  XO  MeKrmie  Crrscfnt,  Torftntn. 
.4i1E\TS:  -j  jf„ff,„„  Jack  .l'  Co..  7  St.  Jle-len  St..  Montrral. 
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PAIR  OE- 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,  Great   Falls,  Montana. 

Head  40  feet.  ■ —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE.  .  . 

S.  Morgan-SmitK  Comp»Lny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


J.  f\,  DfWVSON 


C.  G.  BUCK 


J.  A.  DAWSON  ^  CO. 

We  beg  to  advise  our  customers  and  friends  that  owing  to  increased  business  we  liave  been  oblig'ed  to  secure  additional 
capital  and  greater  facilities. 

Mr.  Cliflord  G.  Buck  has  been  ailmitted  to  partnership  and  we  have  secured  more  commodious  quarters  with  better  facilities 
at  743  Craig  Street  (first  door  from  Victoria  Square). 

We  are  now  in  a  better  position  than  ever  to  quote  reasonable  prices  on  reliable  supplies,  of  which  we  will  cai  r\  a  complete  line. 

Thanking  you  for  past  favors,  which  have  been  greatly  appreciated,  soliciting  a  continuance  ot  same,  and  assuring  you  lliat 
your  further  enquiries  shall  have  prompt  and  careful  attention,  we  remain, 

Respect  Cully  yours, 

Please  note  oui  new  address  :-743  CRAIG  STREET,  MONTREAL,  P.  Q.  J.   A.   DAWSON  &  CO- 


Please  mention  the  Canadian  Electrical  News  when  corresponding-  with  advertisers. 

I  For  Economy,  Simplicity 

I  QLiid  DuroLbility      V  v 

4i  The  Whcclock  Slow  Speed  Engine  and  the 

I  Ideal  High  Speed  Engine  cannot  be  excelled.  ^ 

$  Send  for  Catalcg.  |^ 

I  The  Goldie  &  McCulloch  Co.,  Limited,  I 


OAI^T,  OWTARIO. 


% 


We  Also  Make 


WMKKIAH  K  KNGINKS,  IDI  AI.  ICNCilNES,  GAS  AND  c;ASOL1NE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MAtlllNKRV,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
IIKADINt;  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
I  KH  riON    <  I. I  TCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    CHAIN    TACKLE,    SAFES,    VAULTS    AND   VAULT  DOORS. 

WRITK  KOR  CATALOG.    DKI'ARTMKNT  K. 
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SPARKS. 

Tenders  are  about  to  be  invited  for  lighting  the  town  of  Aylmer, 
Que.,  by  electricity. 

An  effort  is  being  made  to  form  a  company  to  install  an  electric 
light  plant  at  Masonviile,  Que. 

Robert  Glover,  aged  20,  came  into  contact  with  a  live  electric 
wire  at  the  blast  furnaces  at  Sydney,  N.  S.,  and  was  instantly 
killed. 

Mr.  C.  G.  Cunningham,  electrician,  of  Greenwood,  B.  C,  has 
iust  completed  the  installation  of  an  electric  light  plant  of  80 
lights  capacity  at  the  Snowshoe  Mine,  in  Greenwood  camp. 

The  Electric  Cab  Compan}',  of  Toronto,  is  being  wound  up. 
The  statement  of  tiie  company  showed  liabilities  of  $7,300  and 
assets  of  $12,500,  the  latter  consisting  mostly  of  electric  cabs. 

There  is  an  agitation  at  Grand  Falls,  N.  B.,  in  favor  of  the 
introduction  of  a  system  of  waterworks  and  electric  light.  It  is 
rumored  that  a  joint  stock  company  will  be  formed  for  the 
purpose. 

Mr.  Frederic  Nichols,  manager  of  the  Canadian  General  Elec- 
tric Company,  has  presented  to  Ridley  College,  St.  Catharines, 
Ont.,  a  combined  hall  and  hockey  rink,  which  is  to  cost  at  least 
$5,000. 

A  report  has  been  presented  to  the  council  of  Toronto  Junction, 
Ont.,  by  Mr.  Hardy,  superintendent  of  the  electric  light  plant, 
showing  that  the  plant  is  obsolete,  and  it  is  probable  that  a  new 
plant  may  be  installed. 

Mr.  Henry  Burkholder,  of  Chicago,  states  that  the  scheme  for 
building  an  electric  railroad  from  Winnipeg  to  Lac  du  Bonnet, 
Man.,  is  making  satisfactory  progress.  The  distance  is  58 
miles,  and  the  cost  will  be  about  $20,000  per  mile. 

At  the  annual  meeting  of  the  shareholders  of  the  Cataract 
Power  Company  last  month,  it  was  decided  to  increase  the 
capital  stock  of  the  company  by  $50,000,  for  the  purpose  of 
extending  the  radilal  railway  from  Burlington  to  Oakville. 

It  is  understood  that  the  promoters  of  the  proposed  electric 
railway  between  Winnipeg  and  Headingly,  Man.,  have  secured 
right  of  way  in  the  out  lying  municipalities  and   have  undertaken 


to  construct  the  line  as  far  as  Sturgeon  Creek  this  year  and  t 
complete  the  remaining  portion  next  year. 

The  Sarnia  Gas  &  Electric  Light  Company,  Sarnia,  Ont.,  are 
having  plans  prepared  for  an  addition  to  their  power  bouse  and 
will  install  one  2,000  light  alternator,  one  street  railway  genera- 
tor, and  one  cross  compound  engine  of  450  h.  p. 

The  Pittsburg  Reduction  Company  will  largely  increase  their 
plant  at  Shawinigan  Falls,  Que.  About  5,000  horse  power  is  now 
used  for  the  -nanufacture  of  aluminum,  and  the  company  pur- 
poses engaging  in  the  manufacture  of  wires  and  cables  also. 

The  Dominion  Coal  Company,  of  Sydney,  X.  S.,  in  order  Ic 
capture  a  part  of  the  coal  trade  of  Northern  Europe,  i*:  sending 
a  number  of  Canadian  railway  firemen  to  Xorvvay  to  demonstrate 
ho%v  successfully  our  coal  maj-  be  used  on  locomotives.  The 
firemen  will  spend  several  months  in  Norway  and  other  northern 
countries. 

The  New  Hamburg  Electric  Light  Company,  of  which  Mr. 
Jacob  Morley  is  proprietor,  is  making  preparations  10  extend  the 
lighting  s\-stem  to  Baden,  two  and  one-half  miles  distant,  having- 
secured  the  necessary  franchise  and  right  of  way.  Mr.  Morley 
will  increase  his  steam  and  electric  plant  for  the  purpose  this 
summer. 

Messrs.  N.  T.  Tanguay,  of  Weedon,  Que.,  Louis  L  Lafleur,  of 
Montreal,  and  others  aie  seeking  incorporation  as  the  St. 
Francis  Hydraulic  Company,  to  develop  for  electrical  purposes 
the  water  power  of  the  St.  Francis  river,  between  the  villages  ot 
D' Israeli  and  St.  Francis,  and  for  the  purpose  of  distributing 
power  within  a  radius  of  thirty  miles. 

The  Brandon  Electric  Light  Company  have  submitted  a  new 
tender  for  lighiing  the  streets  of  Brandon,  Man.  They  agree  10 
erect  and  maintain  a  system  of  standard  enclosed  arc  lights  of 
2,000  nominal  candle  power,  to  be  lighted  from  dusk  to  dayligiii, 
for  the  sum  of  $120  per  lamp  per  year,  and  to  erect  and  maintain 
50-candle  power  incandescent  lamps  for  the  sum  cf  S40  |>er  li^ht 
per  year.  The  system  of  arc  lighting  will  entail  a  heavy  outlay 
on  the  part  of  the  company  in  erecting  lines  and  purchase  of  arc 
lamps,  transformers,  etc. 


JACK  SHAFT  EQUIPMENTS 

For  Electric  Uont  and  Power  Plants. 


Floor  Stands, 
Self-Oiling  Pillow  Blocks, 
Steel  Shafts, 
Friction  Clutch  Pullcvs, 
Clutch  Couplings, 
Iron  Pullcvs, 
CSl  Iron  Centre  Wood  Rim 

PullcNS 

Belt  'Fiohtcncrs,  Ftc. 


Plains  £i>iiid  E^stirriEites  Fvti^nislxd. 


SEND  FOR 
200  PAGE 
CATALOGUE. 
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Engineers,  Founders  and  Mchinists. 
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There  Is  No  Better  Lamp  Made 
Than  the  Packard  Lamp. 

A  few  of  the  Superior  Points  : 

CLOSE      The  very  close  rating  of  the  Packard  Lamp  almost  equals  a  guarantee 
RATING    that  the  rated  candle  power  will  be  produced  at  the  rated  voltage. 


MAINTENANCE  OF 
CANDLE  POWER 


The  Packard  Lamp  7ui7/  maintain  its  rated  candle 
power  throughout  its  useful  life. 


PERFECT 
VACUUM 


Every  Packard  Lamp  is  as  near  a  perfect  vacuum  as  is  possible  to 
produce,  mechanically  or  chemically. 


NO  CRACKING 
BY  HEAT 


Packard  Lamps  are  made  of  Corning  glass,  carefully  an- 
nealed. This  prevents  cracking  by  heat,  and  glass  being  of 
even  thickness,  allows  a  very  uniform  distribution  of  light. 


Packard  Lamps  are  made  in  any  efficiency  desired.  Packard  Railway  Lamps  are 
especially  made  (to  meet  the  severe  requirements  of  railway  service  and  to  withstand 
the  variations  in  voltage  and  vibrations  met  with. 


,  .  ST.  CATHARINES 
Limited  qj^j  


The  PACKARD  ELECTRIC  CO. 

MAKE.RS    of   LAMPS   AND    T  R  A  N  S  F  O  K  M  E,  R  S 

Si>/e  Agents  in  Canada  for  the  Scheeffer  Recording  Watt  Meters.    Also  /or  the  Hylo  Lamps. 
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CHICAGO    MICA  COMPANY'S 
Varni.shes  and  Mica  Insulations. 

AMPERE  ELECTRIC  MFG.  CO.,  Ltd. 
Polyphase  Motors. 
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/\New  and  Perfect 
Flexible  Conduit 


THE  R.  E.  T  PRINCLE  CO.,  LIMITED 

Electrical  Apparatus  and  Supplies, 

Montredl,  Que. 
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NOTICE  TO  SUBSCRffiERS. 

The  publishers  of  the  "Electrical  News"  will  pay  25  cents 
to  the  subscriber  or  reader  who  will  first  supply  them  with  a  copy 
of  the  "Electrical  News"  for  April,  1899. 


PERSONAL. 

Mr.  J.  Roderick  Robertson,  one  of  the  promoters  of  the  Cas- 
cade Water  Power  &  Light  Company'at  Cascade,  B.C.,  died  last 
month. 

Mr.  W.  H.  Dowsley  has  accepted  the  business  management 
of  the  electric  light  and  gas  plants  operated  by  the  corporation 
ot  Belleville,  Ont. 

Mr.  J.  H.  Ward  has  resigned  his  position  with  the  Hensall 
Electric  Light  Company  to  become  engineer  for  the  New  Ham- 


burg Brass  Manufacturing  Company,  of  New  Hamburg,  Ont.,  a 
new  industry  to  be  started  this  month. 

Mr.  John  W.  Moyes,  manager  of  the  Metropolitan  Street 
Railway,  which  extends  from  Toronto  to  Newmarket,  has  been 
nominated  by  the  Conser\'atives  of  East  York  to  contest  that 
riding  at  the  forthcoming  election  for  the  Ontario  Legislature. 

A  pleasant  event  took  place  in  the  Montreal  office  of  the  Light, 
Heat  &  Power  Company  recently,  the  occasion  being  the  pre- 
sentation of  a  silver  loving  cup  to  Mr.  W.  H.  Browne  by  the 
employees  of  the  old  Royal  Electric  Company,  of  which  Mr. 
Browne  was  general  superintendent.  Mr.  P.  G.  Gossler  acted  as 
spokesman  expressing  regret  at  Mr.  Browne's  departure  and 
wishing  him  success  in  his  new  field.  Mr.  Browne  fittingly 
thanked  the  donors. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc 


Electric  Automobiles 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

'E^ov  Ca-talog-u-e  and  Prices 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 


M  ARCH     1 902 


THE  CANADIAN  ELECTRICAL  NEWS 


V, 


Pittsburgfh 
Type  K  Oil  Transformers. 

A  transformer  to  be  truly  efficient  must  be  durable. 
The  saving  effected  by  the  use  of  efficient  transformers 
is  wiped  out  by  the  cost  of  re-winding  or  other  repairs, 
if  these  are  subject  to  frequent  burn-out.  The  high 
electrical  efficiency  of  the  Type  K,  with  its  well  known 
reliability,  renders  this  transformer  unequalled  in 
economy  of  operation 

This  company  carries  in  Pittsburgh  a  large  stock  of 
Type  K  transformers.  Shipments  via  Buffalo  enter 
Canada  on  the  second  day  after  shipment,  thus  per- 
mitting quick  delivery  to  Ontario  and  Quebec  points. 
Inquiries  for  prices  and  publications  should  be 
addressed  direct  to  this  company. 


Pittsburgh  Transformer  Company 

Koreign  DoparlmcMt  :  PittsbUfgh,    Ps.,  U.S.A. 


No.  88  Maiden  Lane,  New  York,  N.  Y. 
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SPRAGUE   ELECTRIC  CO. 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Interior  Cables. 


Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription—  for  all  pur- 
poses. Our  pumps  are 
.standard  in  Canada  for 
excellent  service. 
Write  for  Ca'alogues. 


The  NORTHEY 
AND  GASOLIN 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  E  gie 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  indepen- 
dent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
%  H.P.  size — the  only  vertical 
style  built,  all  other  sizes  are 
hori  zontal. 

Write  for  Booklet 


HE  lORlHEy  CO.,  m 


970  King 
street 
Subway 


"EMPRESS  LAMPS' 


Long  Life,  Absolute  Uniformity  in  Initial  Candle  Power,  Highest  Main- 
tenance of  Candle  Power,  Highest  Efficiency,  Absolute  Uniloiniity  in 
Initial  Voltage,  Lamps  for  Every  Use. 

Write  for  our  New  Catalogue 

JOHN  FOR/T\AN 


708  and  710  Craig  Street 

"  We  keep  Everything  Electrical  " 


MONTREAL, 


FILTEKS 
(3)  PUMPS 
TANKS 


JOHN  m^DOUGALL  «i  Caledonian  Iron  WorKsmONTREiF\L.  QUE. 
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SHEIK'S  ISLAND  POWER  PLANT. 

By  F.  H.  Leonard,' Jr.,  K.  E. 

On  the  nth  of  January,  1902,  a  party  of  prominent 
engineers  and  managers  of  electric  power  plants,  were 
the  guests  ot  the  Bullock  Electric  Manufacturing  Com- 
pany, of  Cincinnati,  Ohio,  on  a  trip  to  visit  the  power 
plant  designed  for   Mr.   M.    P.  Davis  by  Messrs.  T. 
Pringle  &  Son,  of  Montreal.    A  special  Pullman  car 
tookthe  party  fromMontreal  and  was  met  at  Cornwall  by 
Mr.  Davis,  who  had  brought  with  him  from  Ott  awa 
in  a  special  Pullman  car,  some  of  his  friends  and  a 
number    of  Gov- 
ernment officials. 
The  whole  party 
drove    in  open 
sleighs  from  Corn- 
wall,    along  the 
canal  bank,  to  the 
power    house  at 
Milleroches,  a  dis- 
tance of  about  six 
miles,  inspecting 
on  the    way  the 
construction  of  the 
transmission  line 
and    arc    1  a  m  p  s 
hung  for  lighting 
the    canal  banks 
and  locks  and  the 
switch  cabins 
and  transformer 
houses  placed  at 
the  various  locks 
for  controlling  the 
electrically  opera- 
ted mechanism  for  opening  and  closing  the  gates  and 
operating  the  weirs. 

The  photograph  representing  the  parties  present, 
gives  a  glimpse  of  the  interior  of  the  power  house,  and 
another  photograph  shows  one  of  the  1000  k.  w. 
generators  and  exciters  in  place  direct  connected  to  the 
water  wheel  shafts.  Three  additional  units  similar  to 
this  are  to  be  installed  later.  A  view  of  the  switch- 
board shows  the  general  arrangement  of  machine  and 
main  exciter  and  feeder  panels,  as  well  as  the  arrange- 
ment of  the  arc  switch-board  and  induction  regulators. 

The  large  rotating  field  generator  has  a  capacity  of 
1,000  k.  w.,  or  about  1350  h.  p.,  and  runs  at  180  r.  p. 
m.,  having  40  poles,  gives  a  frequency  of  60  cycles  per 
second,  delivering  current  at  the  buss  bars  at  a  potential 
of2  ,200  volts. 

The  exciters  have  a  capacity  of  50  k.  w.  and  arc 
sullicieiil  to  excite  four  generators  similar  to  the  one 


SiiEn<  s  Island  Povvkk  I'lan  i — Generator  and  Ext  iter. 


described  above.  Two  exciters  have  already  been  in- 
stalled, so  that  in  case  of  accident  to  the  exciter  or 
wheels  connected  with  it,  the  other  unit  can  be  im- 
mediately put  into  operation  to  take  the  place  of  one 
which  might  have  been  accidentally  disabled. 

At  the  switch-board  connections  are  made  with  cables 
leading  to  the  wire  tower,  on  the  second  floor  of  which 
are  located  the  raising  transformers  which  increase  the 
pressure  from  2,200  volts  to  11,000  volts  for  the  power 
transmission  circuits,  and  to  8,800  volts  for  use  in 
connection  with  the  too  light  circuits  ot  series  enclosed 

alternating  a  r  c 
lamps,  250  of 
whicli  are  at  pre- 
sent distributed 
along  the  canal 
banks  and  at  tli^ 
locks,  bridges  and 
guard  gates  for 
lighting  the  Corn- 
wall canal.  The 
power  circuits  dis- 
tribute current  for 
operating  canal 
gates,  swinging 
the  bridges  and 
controlling  t  h  e 
weirs  at  the  var- 
ious points  from 
lock  No.  15  to 
lo.'k  No.  2  I ,  a  dis- 
tance of  about  1  I 
miles,  step-down 
transformers  be- 
ing   provided  at 

the  locks  to  reduce  the  line  pressure  from  1 1,000  volts 
to  550  volts,  at  which  it  is  used  in  the  induction  motors. 
This  work  does  not  utilize  the  full  capacity  of  one 
generator,  but  it  is  proposed  to  shortly  install  additional 
generator  capacity  so  as  to  provide  power  for  other 
enterprises  which  are  now  operating  by  steam,  or 
which  may  later  be  attracted  to  the  spot  by  moderate 
price  power  delivered  electrically  in  shape  ready  for 
utilization  in  various  classes  of  industry. 

The  power  house  building  is  40  feet  by  90  feet,  built 
of  brick  above  the  line  of  cut  stone  arches  over  the 
tail-race,  and  has  a  steel  frame  which  supports  a  25  ton 
travelling  crane  running  the  whole  length  of  the  build- 
ing, and  is  covered  by  a  steel  trussed  roof  of  hea\y 
plank,  the  wliole  construction  being  practically  fire- 
proof. 

On  the  side  of  the  power  house  next  to  the  head-race 
is  located  a  steel  framed  tower,  13  (eet  by  15  feet,  with 
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brick  walls  three'stories  in  height,  the  lower  story  of 
which  is  occupied  by  the  high  potential  switchboard, 
the  next  story  with  step-up  transformers,  and  the  top 
story  is  devoted  to  lightning  arresters  and  distributing 
the  ends  ot  the  cables  onto  arms  which  support  the 
transmission  lines  so  that  they  leave  the  tower  from  the 
two  opposite  sides  to  serve  lines  running  in  opposite 
directions  from  the  power  house. 

The  main  floor  of  the  power  house  is  occupied  by  the 
generators,    exciters    and   governors  for  the  water 


Sheik's  Island  Power  Plant. — Switchboard  Gallery. 


wheels,  the  bulkhead  extending  about  8  feet  into  the 
power  house,  the  top  of  which  at  an  elevation  of  about 
ig  feet  above  the  main  floor,  serves  as  a  switchboard 
gallery,  the  width  being  increased  about  4  feet  by 
brackets,  over  which  the  floor  is  extended,  communi- 
cation between  the  gallery  and  main  floor  being  ob- 
tained by  means  of  an  iron  staircase  at  the  centre  with 
brass  railing,  which  also  extends  around  the  gallery 
to  both  ends  of  the  power  house  where  there  are  iron 
ladders  on  the  face  of  the  bulkhead,  giving  addilional 
means  of  communication  from  the  generating  floor  to 
the  switchboard  gallery. 

The  switchboard  is  of  the  Wagner  type,  with  illu- 
minated dial  dead  beat  instruments  for  indicating  the 
current  in  each  phase  on  the  generator  panel,  a  volt- 
meter switch  being  provided  so  the  single  volt-meter 
indicates  the  voltage  on  any  phase.  Totalling  watt- 
meters are  also  located  on  the  generator  panels,  as  well 
as  static  ground  detector,  synchronizing  lamps  and  main 
switch  of  the  oil  type  and  double  brake  knife  switch  for 
generator  fields.  A  double-throw  switch  provides  for 
lighting  the  station  either  from  the  exciter  circuits  or 
from  a  transformer  on  the  generator  circuit. 

The  exciter  panel  has  a  D.C.  voltmeter  and  am- 
meters for  each  exciter  with  double  throw  switch  so 
either  exciter  can  be  used  with  any  generator  or  both 
can  be  run  together  to  excite  all  the  generators. 

The  feeder  panels  have  ammeters  in  each  phase  and 
oil  switches  for  opening  and  closing  the  circuits,  as 
well  as  expulsion  fuse  blocks  in  each  phase.  One  panel 
feeds  the  Milleroches  power  and  lighting  circuit  at  2,- 
200  volts,  another  connects  the  11 ,000  volt,  step-up, 
air  cooled  transformers  in  the  tower  with  the  2,200  \'. 
bus-bars,  while  another  connects  the  three  Oo  k.w., 
8,8qo  V.  arc  lighting  transformers  to  the  bus  bars, 

gpaee  b^ing  left  for  fiv§  additional  feeder  panels, 


The  arc  switchboard  and  generators  are  located 
beyond  the  space  left  for  additional  generator  panels  at 
the  left  of  the  gallery,  the  circuits  being  controlled  by 
plug  switches  which  are  also  used  for  making  up  con- 
nections to  the  transformers.  Hot  wire  ammeters  are 
used  to  indicate  the  current  in  each  circuit  and  a  static 
ground  detector  provided  with  plugs  for  each  circuit. 

The  arc  regulators  are  finely  finished  with  blue  \'er- 
mont  marble  tops  to  match  the  switchboards  and 
polished  brass  trimmings. 

In  the  lower  floor  of  the  tower  is  located  a  high  ten- 
sion plug  switchboard  with  enclosed  fuses  for  making 
up  circuits  on  the  i  1,000  v.  power  lines  and  for  con- 
necting primaries  of  transformers  to  cables  ;  but  these 
switches  will  seldom,  if  ever,  be  used  for  opening  cir- 
cuits as  the  oil  switches  on  the  main  switchboard  will 
serve  to  open  the  circuit  on  the  low  tension 
side  at  the  bus  bars.  It  is  expected  later  to  install 
dummy  panels  in  the  main  switchboard  to  operate 
electrically  controlled  automatic  overload  switches  built 
in  brick  compartments  in  the  tower. 

The  lead  covered  cables  connecting  the  dynamos  and 
exciters  with  the  switchboard  are  hung  in  brackets  lo- 
cated in  trenches  left  in  the  concrete  and  ascend  on  the 
face  of  the  bulkhead,  where  they  are  distributed  from  a 
central  point  in  either  direction  through  a  trench  back 
ot  the  switchboard,  which  is  covered  \Vith  hardwood 
gratings  oiled  and  shellaced.  The  cables  are  also  sup- 
ported in  brackets  and  stanchions  in  regular  order  in 
this  trench,  which  also  conducts  the  cables  from  the 
switchboard  into  the  space  below  the  ground  floor  of 
the  wire  tower,  up  the  sides  of  which  the  cables  are  sup- 
ported on  insulating  brackets  until  they  reach  the  top 
floor  where  the  three  wires  in  each  cable  are  separated 
at  the  cable  heads  and  connected  to  the  outside  lines  on 
the  arms  inside  near  the  ceiling  of  the  top  floor.  Iron 


The  Party  who  \'isited  the  Sheiks  Island  P">wkr   Puvnt  ox 
Jani  ary  I  ith,  1902. 


brackets  outside  of  the  tower  near  the  top  support  two 
timbers,  one  above  the  other,  into  which  the  insulator 
pins  are  inserted,  below  which  a  platform  outside  the 
upper  windows  is  located  at  a  convenient  heijjht.  mak- 
ing the  wires  accessible  for  connections,  etc. 

The  line  construction  is  plain,  and  substantial  shaved 
cedar  poles  are  used  with  the  exception  of  a  few  iron 
structures  at  the  bridge  piers  and  locks.  .Ml  poles 
are  exceptionally  straight  and  stocky  and  are  located 
Ipof^^t  ftpatt  on  the  v'anal  banks,  each  pole  being  lv>. 
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cated  and  lined  by  the  Government  engineers.  All  poles 
on  curves  are  guyed  with  galvanized  signal  strand  and 
where  guy  stubs  are  not  used  two  globe  strain  insula- 
tors are  used  to  insulate  the  guys  anchored  in  the 
ground.  All  the  poles  are  painted  and  lamp  poles  are 
are  stepped  and  pipe  brackets  2^  feet  long  support  the 
lamps  which  are  hung  on  Cutter  porcelain  insulating 
hangers,  in  addition  to  the  loop  and  porcelain  insulator 
on  the  lamp. 

Six  pin  arms  are  used  on  the  line  with  pins  16  "  on 
centres  and  braced  with  steel  braces.  Double  arms 
are  used  on  all  sharp  turns  bolted  through  the  poles 
and  at  the  ends.  The  upper  cross-arm  carries  the  two 
three  phase  11,000  v.  lines  and  the  arm  below  carries 
the  arc  circuits  except  near  the  two  ends  of  the  line 
where  one-half  of  the  arm  is  used  for  three  phase  and 
the  other  for  arc  circuits.  No.  6  (medium  hard  drawn) 
bare  copper  wire  is  used  for  both  arc  circuits  and 
power  feeders,  supported  on  4^2  '  triple  petticoat  glass 
insulators  tied  on  top. 

The  total  line  drop  is  about  5  per  cent.,  and  in  some 
cases  less,  but  on  account  of  mechanical  strength  it 
was  not  deemed  advisable  to  reduce  the  size  of  the  cop- 
per. A  line  of  barbed  wire  is  stretched  the  whole 
length  of  the  line  on  insulators  on  the  pole  tops  and 
grounded  at  every  fourth  pole  as  a  protection  from 
lightning,  though  lightning  arresters  are  provided  at 
the  power  house  and  at  the  cable  crossings.  The  high 
potential  lines  cross  the  canal  in  paper  insulated  lead 
co\ered  and  armoured  cables  and  provision  is  made  for 
tying  the  lines  together  at  various  points  so  that  in 
case  of  break  down  the  lines  can  be  connected  so  as  to 
work  around  the  point  in  trouble. 

At  each  lock  little  sub-stations  or  cabins  are  located 
to  contain  the  transformer  fuse  boards  and  switchboards 
for  controlling  the  motors  for  operating  the  gates,  etc. 
These  cabins  also  serve  to  cover  the  joint  in  the  cables, 
which  passing  through  the  floor  go  underground  to  the 
masonry  walls  of  the  locks,  then  through  the  course 
below  the  coping  stone  and  down  the  spare  stop  log 
checks  at  the  head  of  the  lock,  crossing  on  the  bottom 
out  of  danger  of  injury,  as  they  are  below  the  level  oj- 
the  top  of  the  breast  wall  and  covered  with  a  10"  x  12" 
timber,  thence  up  the  other  side  in  the  check  in  the 
masonry  to  the  same  level  as  the  starting  point,  then 
through  the  wall  and  earth  into  another  switch-board 
cabin  on  the  island  between  the  two  1  ocks.  The  motors 
on  each  side  of  the  two  locks  and  at  the  weirs  being 
controlled  from  separate  switch-boards,  though  the 
cabins  between  the  two  locks  side  by  side,  contain 
switches  for  motors  operating  one  side  of  each  lock. 

The  three-phase  high  potential  is  reduced  in  a  bank 
of  three  Packard  tranformers  from  11,000  to  550  volts 
and  only  the  lower  voltage  distributed  about  each  group 
of  locks  except  for  series  arc  lighting  which  crosses 
back  and  forth  for  each  lock  and  bridge  pier.  Near 
t  he  easterly  end  of  the  line  a  spare  cable  is  laid  across 
in  a  trench  dug  in  the  mud  bottom  of  the  canal  to 
connect  the  circuits  on  the  north  bank  to  the  soulh 
bank  in  case  of  trouble  in  either  line. 

The  horizontal  water  wheels  for  this  plant  were 
furnished  by  the  Wni.  I  l.nuilton  Manufacturing  Com- 
pany, Limited,  of  rcterborough.  Out.,  and  operate 
under  a  working  head  of  30  feel.  They  are  arranged 
in  two  pairs  with  a  lilth  wheel  used  only  in  case  of  high 
back  water,  the  'halt  IuIh's  of  which  pass  through  the 


concrete  arches  below  the  floor  of  the  power  house  and 
empty  into  what  was  formerly  the  river  bed  of  the  St. 
Lawrence,  a  dam  having  been  built  just  above  the 
power  house  by  the  Government  for  the  purpose  of 
widening  the  canal,  which  cuts  off  the  channel  between 
the  Canadian  shore  and  Shiek's  island,  leaving  a  large 
lake  on  the  upstream  side  of  the  power  house,  so  that 
with  the  still  water  in  this  lake  troubles  from  ice,  which 
are  such  frequent  evils  in  connection  with  most  Cana- 
dian power  plants,  will  be  entirely  overcome. 

The  Cornwall  canal  is  part  of  the  deep  waterway 
system  of  the  St.  Lawrence  connecting  the  great  lakes 
with  ocean  navigation  at  Montreal,  and  has  locks 
capable  of  handling  vessels  250  feet  long,  50  feet  wide 
and  drawing  14  feet  of  water. 

The  head  race  for  M.  P.  Davis's  power  house  is  cut 
from  the  broad  channel  leading  to  the  canal  waste  weir 
and  is  paved  with  stone  on  a  slope  of  2  to  i  to  protect 
the  banks.  A  steel  frame  supports  the  fine  racks,  back 
of  which  are  located  the  head  gates  operated  by  heavy 
gearing  which  admit  of  cutting  off  the  water  from  any 
of  the  four  wheel  chambers  to  admit  of  inspection  or 
repairs  of  any  of  the  wheels.  Valves  are  provided  for 
drawing  off  the  water  after  the  gates  are  closed  as  well 
as  valves  for  refilling.  The  gates  on  the  wheels  are 
operated  by  rods  passing  through  the  plates  in  the 
bulkhead  where  they  are  attached  to  the  Lombard 
governors  for  regulating  the  speed. 

Lunch  was  served  at  the  power  house,  after  which 
many  speeches  were  made,  expressing  admiration  of 
Mr.  Davis's  enterprise  and  the  neat  and  substantial 
construction  of  the  power  house,  as  well  as  the  care 
shown  in  arrangement  of  details  for  convenience  of 
operation  and  control.  Much  admiration  was  also 
expressed  in  connection  with  the  Bullock  generator 
and  the  arc  lighting  system  of  the  General  Incandescent 
Arc  Light  Company,  of  New  York. 

The  return  to  Montreal  was  made  interesting  by  the 
impromptu  entertainments  and  unflagging  vigor  of 
Messrs.  Aberdee,  Lozier  and  Collyer,  representatives 
of  the  sales  organization  of  the  Bullock  Wagner 
M an u fac t u ri n g  Com pany . 


MR.  WILLIAM  CLARK  HAWKINS. 

Perhaps  there  is  no  greater  organization  in  Canada 
identified  with  electricity  than  the  Hamilton  l^lectric 
Light  &  Cataract  Power  Company,  of  Hamilton, 
Ontario.  This  company  controls  and  operates  the 
Cataract  Power  Company,  Hamilton  Electric  Light  & 
Power  Company,  the  Electric  Power  and  Manufacturing 
Company,  Hamilton  Street  Railway,  Hamilton  Radial 
Electric  Railway,  and  Hamilton  &  Dundas  Street 
Railway.  The  electric  power  for  the  operation  of ':'iese 
systems  is  obtained,  as  is  generally  known,  from  a 
water  power  plant  at  DeCew  Falls,  near  St.  Catharines, 
the  current  being  transmitted  to  Hamilton,  a  distance 
of  over  30  miles. 

About  nine  months  ago  the  management  of  the 
Hamilton  Electric  Light  &  Cataract  Power  Company 
was  placed  in  the  hands  of  Mr.  W.  C.  Hawkins,  whose 
portrait  is  shown  herewith.  Mr.  Hawkins  brought  to 
his  new  position  a  wide  and  varied  experience.  His 
early  days,  until  18S4,  were  spent  at  Taunton, 
Mass.,  in  the  fall  of  which  year  a  course  at  the  Steven's 
Institute  of  Technology  at  Hoboken  was  begun.  After 
graduation  he  spent  one  year  in    a   machine  slu>p  as 
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machinist  and  a  draftroom  as  draftsman  with  a  firm  ot 
printing  press  manufacturers.  For  the  next  year  he 
was  employed  as  assistant  engineer  on  the  Third 
Avenue  Cable  Railroad  in  New  York  City,  laying  out 
the  roadbed  ot  that  company.  Upon  completing  this 
commission  he  made  a  trip  to  Central  and  South 
America,  spending  the  time  from  September  to  April 
in  those  countries  selling  and  installing  turbme  plants 
and  coffee  cleaning  machinery. 

From  January,  i8go,  until  two  years  ago,  Mr. 
Hawkins  was  connected  directly  or  indirectly  with  the 
General  Electric  Company,  of  Schenactady,  N.  Y., 
mostly  in  the  several  central  stations  in  which  the 
company  had  interests.  He  acted  in  various  capaci- 
ties, being  at  one  time  or  other  superintendent  and 
manager,  engineer,  receiver,  etc.,  his  duties  being 
principally  the  physical  and  sometimes  the  financial 
reorganization  of  the  local  companies.  Prior  to  coming 
to  Hamilton  in  July,  1901,  a  year  and  a  half  was  spent 


Mr.  William  Clark  Hawkins, 

General  Manager  Hamilton  Rlectric  Light  and  Cataract  Tower  Co 

at  the  Schenectady  works,  principaiiv  along  the  lino  ol 
engineering. 

In  his  new  field  Mr.  Hawkins  will  h'lve  abundant 
scope  for  the  utilization  of  his  extended,  knowledge 
which  so  ably  qualifies  him  for  the  position  he  ha> 
accepted.  While  he  is  general  manager  of  the  com- 
pany, it  is  probable  that  he  will  devote  special  attention 
to  light  and  power. 


ELECTRIC  PLANT  AT  THE  ROYAL 
MILITARY  COLLEGE. 

The  Militia  Department  has  added  to  the  equipment 
of  the  Royal  Military  College  at  Kingston  an  electric 
lighting  plant.  The  installation  was  carried  out  bv 
Messrs.  Breck  &  Halliday,  the  well  known  electricians 
of  that  city.  The  plant  consists  of  two  direct- 
connected  units  and  sixty  chloride  accumulator  cells. 
The  generators  are  of  the  very  latest  C.  G.  tvpe, 
known  as  form  L.  They  have  a  capacity  of  J5 
kilowatts  each  at  125  volts,  and  a  speed  of  ^^05 
revolutions.  These  generators  have  the  improved 
form  of  biiish  holders,    uilh  hand  wheel    atl  jusi  nionl . 
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They  are  connected  to  9  x  10  Ideal  engines,  manu- 
factured by  theGoldie  &  McCuUoch  Company,  of  Gait. 

The  swicch-board  is  a  fine  piece  of  work.  It  con- 
sists of  three  panels  of  blue  Vermont  marble,  each  62 
X  24  inches  and  2  inches  thick.  Each  generator  panel 
is  equipped  with  a  Weston  round  pattern  volt  and 
ammeter,  ground  detector,  dynamo  and  circuit 
switches,  rheostats,  etc.  There  is  a  storage  battery 
panel,  with  two  divided  scale  Whitney  ammeters  and 
one  C.    G.  E.    estatic    voltmeter.     There  are  also  a 
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main  charging  rheostat  and  equalizing  rheostat.  A 
double  pole,  double  throw  charge  and  discharge 
switch,  main  battery  switch,  and  I.  T.  E.  underload 
and  overload  circuit  breakers  are  features  of  the 
battery  panel.  The  entire  switch-board  is  equipped 
throughout  with  Sach's  "Xoark"  fuses. 

The  storage  batterj-  consists  of  sixty  cells  (chloride 
accumulator),  having  a  capacity  of  400  ampere  hours, 
with  a  normal  discharge  rating  of  amperes.  The 
battery  is  located  in  the  dynamo  room  and  enclosed  in 
a  glass  partition.  All  connections  inside  the  battery 
room    are    made    with    lead    encased    cables.  The 
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batterv  voltage  is  regul.iled  bv  moans  of  a  Crouse 
Hind",  end  cell  switch.  The  charging  of  the  batter\"  is 
accomplished  during  the  time  of  lighting  by  throwing 
the  cells  into  two  series  parallel  groups  of  thirty  cells 
each.  The  current  is  controlled  by  means  of  a  large 
Cutler  Hamer  rheostat  in  she  main  circuit.  .\n 
equalizing  rheostat  of  the  same  type  is  also  placed  in 
the  charging  circuit  to  regul."\te  the  current  passing 
through  each  series  of  cells.  After  11  p.m.  the  load 
will  be  comparatively  light  and  will  be  carried  by  the 
storage  battery,  which  will  be  charge.l  during  the 
hours  of  lighting;  when  the  load  on  iho  vUn.mi,^-  is 
light. 

Tho  Militia  neparlment  has  under  oonsidoration  the 
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advisability  of  installing  an  electric  pump  in  the  college 
for  fire  protection.  At  present  the  Kingston  Fire 
Brigade,  one  mile  from  the  college,  has  to  be  depended 
upon.  In  the  event  of  the  electric  pump  being  placed 
in  position,  the  storage  battery,  which  will  always  be 
kept  fully  charged,  will  be  utilized  to  operate  the 
pump  motor  until  such  time  as  steam  can  be  raised  and 
the  engines  started. 

The  power  house  is  situated   about  i ,500  feet  from 
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the  main  building.  The  current  is  carried  to  this 
building  by  a  500,000  C.  M.  cable.  The  gymnasium, 
officers'  quarters,  and  hospital  are  fed  from  a  centre  of 
distribution  in  this  building.  There  are  three  separate 
lines  from  the  power  house  to  supply  the  avenue,  the 
dormitory  buildings  and  the  servants'  quarters. 

The  boiler  plant  is  made  up  of  two  shell  boilers, 
each  14  feet  long,  48  inches  in  diameter,  of  50  horse 
power,  and  equipped  throughout  with  brass  mountings. 


1.1   \  Ko\  Ai.  Mn.ri  AKY  1.'oi,i.i:m-.    Swi  i  c  inuvMtn. 

They  were  built  by  Messrs.  Soiby  &  \  ouldcn,  of  the 
Kingston  l*"oundry.  Improved  Penberthy  injectors  arc 
used  as  an  auxiliary  to  the  feed  pump.  There  is  also  a 
heater  in  connection  with  the  plant.  Oovernment  stan- 
dard pop  safety  valves  are  connected  with  the  boilers. 
All  steam  piping  is  encaseil  in  magnesia  covering, 
and  steam  separators  are  connectetl  to  the  engines. 
'I"lu'   rolU'ge  buildings  are   wired  for  500  lights  of 


16  candle-power.      The  grounds  and  avenues  through 
out  are  at   night  brilliantly  illuminated    by   arc  and 
incandescent  lamps.     The   plant  cost   between  $8,000 
and  $10,000,  and  is  the  most  modern  that   could  be 
purchased. 

The  photographs  from  which  the  accompanying 
illustrations  were  made  were  taken  b}-  iVIr.  Harry 
Breck,  Kingston. 

ELECTRICAL  EQUIPMENT  OF  AN  OPERA 
HOUSE. 

Messrs.  Breck  &  Halliday,  electricians,  have  just 
completed  the  electrical  equipment  of  the  new  Grand 
Opera  House  in  Kingston.  The  work  is  quite  unique 
and  a  credit  to  the  contractors. 

The  electric  power  for  the  opera  house  is  supplied 
by  the  Kingston  Light.  Heat  &  Power  Company,  whose 
plant  is  situated  on  Queen  street,  one-quarter  ol  a  mile 
from  the  th.atre.  The  switch-board  is  located  at  the 
lett  side  of  the  stage.  It  is  of  the  purest  white  Italian 
marble,  4x5  feet  in  size,  and  iV^  inches  thick,  and 
consist  of  two  panels.  In  addition  to  the  ordinary 
knife  switches,  there  is  a  gang  of  Chase-Shawmut 
interlocking  theatre  switches.  Ward  Leonard  dimmers 
are  used,   haxing  the   interlocking  mechanism.  The 
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board  controls  650  lights,  of  which  one-half  are  on  the 
stage.  Between  the  various  borders,  curtains,  etc., 
are  four  rows  of  border  illiuninations,  each  row  27  feet 
long,  with  white,  green  and  red  lights,  59  lamps  to  the 
row.  The  foot  lights  are  also  wired  in  white,  green 
and  red  colors.  Connection  is  made  throughout  the 
house  for  electric  calciimi  light  for  special  effect.  The 
rows  and  clustered  brackets  of  rosette  lamps  through- 
out the  house  are  exceedingly  beautiful,  and  the  result 
is  an  illumination  of  siu"passing  brillianc\'. 

A  word  about  the  distribution  of  the  lights  may  be 
of  interest.  In  the  entry  way  they  are  in  two  rows  in 
flower  form.  In  the  main  part  of  the  house  are  ten 
two  light  brackets,  and  on  the  walls  and  under  the 
galleries  36  rosette  lights.  Fronting  the  balcony  an>.l 
gallery  are  fifty  lights  in  flower  form.  Over  the  pro- 
sceniimi  front  are  two  rows  of  thirty  and  twenty  lights 
respectively.  On  the  stage  is  every  modern  de\ice  for 
making  theatrical  effects,  such  as  moonlighf  scenes, 
lightning  in  a  storm,  sunrise  and  sunset,  explosions, 
and  cftlcium  colored  specialties  for  tableaux  and  d.mc- 
ing,  etc.     Electric  bells  and  gongs  arc  quite  numerous. 

The  wiring  is  both  outside  and  coricealed  work, 
mostly  the  last  named,  and  under  the  woodwork  and 
plastering.  The  wires  are  all  rubber  cdvered.  livery 
precaution  is  taken  again  short  circuits,  and  the  wires 
are  all  arranged  in  such  a  locality  and  way  that  in  case 
of  fire  any  wire  in  the  building  can  be  located  in  a 
moment.  They  are  kept  from  the  plasteruig  and  wood- 
work by  porcelain  tubes  and  knobs. 

Stage  managers  from  different  places,  who  have 
visited  the  opera  house,  say  the  electrical  fixtures  and 
appliances  are  superior  to  (hose  in  any  other  theatre  in 
Canatia, 
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A   bill    has   been    introduced    in  the 
Electnc  Railway  -i  ■  itt 

ctmmission.      Ontario  Legislature  by  the  Hon.  J.  M. 

Gibson,  Attorney-General,  providing 
for  the  appointment  of  a  committee  to  be  composed  of 
the  Commissioner  of  Public  Works,  (chairman)  the 
Attorney-General  and  the  Commissioner  of  Crown 
Lands,  with  similar  powers  to  those  of  the  Railway 
Committee  ot  the  Privy  Council.  It  is  quite  proper 
that  electric  as  well  as  steam  railways  should  be  made 
subject  to  control,  care  being  exercised,  however,  that 
such  control  shall  not  become  oppressive  and  a  clog 
upon  enterprise.  A  stop  should  certainly  be  put  to 
franchise  and  stock  gambling,  such  as  has  too  largely 
prevailed  in  the  pas-t. 


The  Pennsylvania  Railroad  Companv 
An  Interesting  Ton-  i  j-j'j^         i  ■ 

nei  Project.       have  decided  to  solve  the  problem  of 

access  to  and  exit  from  New  York  bv 
the  construction  of  immense  tunnels,  and  have  rejected 
the  alternative  proposal  of  the  building  of  bridges  ac- 
ross the  North  and  East  rivers.  The  terminal  system 
will  be  of  the  most  interesting  type,  and  will  be  operated 
by  electricity,  and  ventilated  partly  by  the  moving  of 
the  trains.  The  president  of  the  Penn.sylvania  Rail- 
road Company  states  that  after  years  of  exhaustive 
study,  the  conclusion  has  been  reached  that  a  tunnel 
operated  by  electricity  is  in  every  way  the  most  practical, 
economical  and  best.  The  tunnelling  of  the  North 
river  will  present  many  difficulties, forthe  bed  of  the  river 
is  said  to  be  a  soft  mass  of  clay  and  mud  for  about  7^ 
feet  in  depth.  The  plan  proposed  might  be  termed 
submarine  bridge  building.  \  bridge  will  be  built  be- 
neath the  river  bed,  supported  on  piers  which  will  rest 
on  the  solid  rock,  these  structures  are  to  be  closed  in  a 
steel  tube.  The  bridge  and  the  tube,  it  is  intended, 
shall  be  constructed  simultaneously,  and  when  the  time 
comes  for  a  pier,  one  will  be  sunk  to  the  rock  and  the 
bridge  extended  over  to  rest  upon  it.  Accordingly, 
the  piers  and  the  bridge  work  and  not  the  tube,  will 
bear  the  weight  of  the  train.  The  tunnels  will  take 
three  years  to  build  and  will  cost  in  the  neighborhood 
of  fifty  million  dollars.  By  some  it  is  predicted  that  the 
experience  that  will  be  derived  by  the  Pennsylvania 
Railroad  Company  in  the  operation  of  this  portion  of 
their  road  will  result  in  the  adoption  of  electricity  as 
the  motive  power  on  the  entire  system. 


Two  judgments  have  been  rendered 
'^'^CompaSesf"*^   during  the  past   month   which  define 

the  rights  of  electric  lighting  and 
power  companies  under  municipal  {franchises.  In 
the  Trial  Court  at  Ottawa,  the  Ottawa  Electric  Com- 
pany brought  an  action  to  restrain  the  Consumers 
Electric  Company  from  erecting  and  maintaining  poles 
or  wires  on  certain  streets  in  the  city  in  such  proximity 
to  the  poles  and  wires  of  the  Ottawa  Company  .is  to 
interfere  with  the  working  of  their  system.  Both  com- 
panies were  granted  a  franchise  by  the  corporation  to 
erect  poles  and  wires.  Fhe  Ottawa  Company  were  the 
first  occupants  of  the  streets,  although  they  did  not 
possess  an  exclusive  right  or  privilege  to  the  use  of  the 
streets.  The  judge  held  that  being  first  in  occupation 
and  using  the  streets  under  authority  conferred  bv  the 
corporation,  (he  Ottawa  Company  woretntitlod  to  pro- 
tection against  a  company  subsequently  under  like 
authority  using  the  streets  in  such  a  manner       tv-"  in- 
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jure  the  property  of  the  first  occupant.  It  was  further 
decided, upon  evidence  submitted, that  three  feet  may  be 
regarded  as  a  safe  distance  between  primary  and  sec- 
ondary wires, but  that  two  secondary  wires  may  parallel 
each  other  at  a  distance  of  from  six  to  nine  inches  with- 
out the  slightest  danger.  The  defendants  were  directed 
10  remove  all  poles  and  wires  within  three  feet  of  those 
of  the  plaintiff  and  were  restrained  from  in  future  erect- 
ing poles  or  stringing  wires  closer  than  three  leet  to 
those  of  the  plaintiff.  In  the  case  of  the  Quebec  Rail- 
way, Light  &  Power  Company  vs.  The  Jacques  Car- 
tier  Power  Company,  of  Quebec,  the  decision  is  by  the 
Court  of  Appeals.  The  circumstances  are  similar  to 
those  in  Ottawa,  excepting  that  the  principal  grievance 
of  the  plaintiffs  is  on  account  of  the  placing  of  wires  by 
the  Jacques  Cartier  Company  above  or  under  those  of 
the  Quebec  Company.  The  defendants  were  instructed 
to  remove  their  poles  to  a  distance  of  three  feet  from 
those  of  the  Quebec  Company,  this  decision  being  in 
accord  with  the  ruling  of  Judge  McMahon  in  the  Ottawa 
case.  The  question  of  the  position  of  the  wires  of  one 
company  above  or  under  those  of  another  company 
was,  however,  regarded  in  a  different  light.  It  was 
pointed  out  by  the  judge  that  when  wires  are  perfectly 
isolated  they  can  be  placed  very  close  together  without 
danger,  but  that  they  do  not  remain  isolated  for  a  long 
period,  as  the  substance  surrounding  the  wire  will  de- 
teriorate, nor  was  the  required  distance  for  safety  al- 
ways the  same.  The  accidents  which  happen  might 
take  place  when  there  was  only  one  company,  since 
their  wires  are  one  obove  the  other  in  the  same  vertical 
position.  The  plaintiffs  contended  that  they  were  not 
obliged  to  accept  an  additional  risk  from  another  com- 
pany, but  the  judge  held  that  if  that  proposition  were 
true,  no  two  systems^f  electricity  on  the  surface  of  the 
earth,  in  the  same  street,  could  exist  without  an  under- 
standing between  the  two  companies.  Competition 
would  not  be  possible,  and  under  such  circumstances 
an  electric  com  anj  could  not  establish  itself  where 
telegraph  or  telegraph  wires  exist.  The  evidence,  he 
held,  did  not  establish  the  existence  of  any  real,  actual 
or  immenent  danger  which  would  be  a  violation 
of  the  acquired  rights  of  thi  Quebec  company.  The 
opinion  of  one  judge  was  that  the  distance  between 
primary  wires  should  at  lea^t  be  six  feet,  and  that 
crossings  should  be  made  at  a  distance  of  not  more 
ten  feet  from  a  pole.  But  as  experts  admitted  that  even 
if  this  plan  were  adopted  the  danger  would  still  exis\ 
Chief  Justice  Lacoste  of  the  Court  of  Appeals,  ruled  that 
the  Jacques  Cartier  Company,  were  not  in  fault  when 
their  wires  and  poles  were  a  distance  of  three  feet  apart. 
If  we  interpret  the  judgment  properly,  it  is  that  where 
an  electrical  company  has  priority  of  occupation,  an- 
other electrical  company  is  restrained  from  placing  its 
poles  within  three  feet  of  the  poles  of  the  original  com- 
pany, but  that  the  law  will  not  protect  the  wires  of  one 
company  from  interruption  by  those  of  another  com- 
pany as  the  result  of  their  being  placed  too  close. 


The  t)ill  to  iiu'ori)orato  ihe  Oiilarid  Klectrir  Isailway  C  ompany 
ha-i  heen  parsed  by  the  Ontario  Legislature.  This  company  pro- 
poses to  build  an  electric  railway  from  Cornwall  to  Toronto  and 
from  Hrockville  to  Ottawa,  the  capital  stock  to  be  $5,000,000, 
bonding  power  $20,000  per  mile,  and  expei:ted  cost  of  construc- 
tion $8,000,000.  The  first  ilirirctors  are  Sir  Richard  Cartwrignt, 
Cornelius  Hirmingham,  Rolnut  C'arson,  anil  John  Carson,  of 
Kingston  ;  A.  [,.  Jewt^ll  and  Ceorgc  K.  Smith,  of  Moslon  ;  an. I  II. 
W.  Smith,  of  Salem.    The  head  oflice  is  to  be  in  Kingston. 


FAST  VS.  SLOW  RUNNING  ELECTRIC  METERS. 

Wh'le  in  the  United  States  25  per  cent,  of  lost  current  is  charged 
to  slow  running  meters,  and  the  expetience  of  most  lighting 
companies  in  Canada  seems  to  show  that  slow  running  meters 
are  the  rule,  the  report  of  the  government  Inspection  Department 
at  Ottawa  states  that  the  greater  number  of  electric  meters 
tested  were  found  to  run  fast.  Mr.  Higman,  chief  electrical  en- 
gineer, whose  attention  was  called  to  this  circumstance,  writes 
the  following  in  explanation  : — 

Ottawa,  February  71I1,  1902. 
To  the  Editor  of  the  Canadian  Elfcthicai,  News. 

Sir, — In  reply  to  your  letter  of  the  5th  instant,  I  beg  to  state 
that  the  departmental  report  in  question  is  made  up  of  returns 
furnished  by  the  inspectors  from  actual  tests  made.  A  certificate 
of  the  test  of  each  meter  showing  Ihe  percentage  of  error — fast 
or  slow — is  furnished  to  the  supply  company  and  there  would 
seem  to  be  little  excuse  for  views  being  entertained  contrary  to 
the  facts  which  these  certificates  disclose. 

The  following  tabulated  statement  has  been  carefully  prepared 
from  quarterly  returns  made  by  the  inspectors  during  the  fiscal 
year  ended  on  30th  June,  1901. 


resented. 

Verified  as  coniin<; 
within  the  Error 
tolerated  by  Law. 

Rejected. 

Verified  after  first 
reject'n  as  coming 
within  the  Error 
tolerated  by  Law. 

Districts. 

e. 

<u 

.Q 

5 

u 
It 
u 

0 

a 

low. 

0 

Drrec 

s 

0 

z 

U. 

■r. 

7, 

u 
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Belleville  . 

205 

140 

37 

2S 

Hamilton 

578 

464 

42 

72 

London 

426 

ICQ 

177 

'45 

I 

2 

1 

Ottawa  

809 

86 

249 

462 

6 

2 

4 

Toronto  . 

761 

106 

282 

176 

2 

62 

55 

78 

Montreal  .  , 

2,212 

1,209 

671 

196 

47 

6 

10 

2 

66 

Quebec  

564 

574 

492 

2 

I 

Sherbrooke 

30 

54 

55 

St.  ]ohn  . 

398 

73 

205 

120 

Halifax 

458 

3c8 

U7 

16 

■  2 

23 

4 

5 

2 

1 

Winnipeg 

264 

74 

45 

145 

Vancouver  . 

691 

226 

177 

288 

Victoria   .  . 

349 

98 

149 

102 

Totals  .    .  . 

8,923 

3.478 

2,759 

2,297 

~1 

34 

20 

71 

123 

The  meters  shown  under  the  heading  "Verified  as  coming 
within  the  error  tolerated  by  law"  are  really  all  correct,  that  is 
they  were  found  legally  to  be  either  fast  or  slow,  all  being 
within  the  3%  allowed  by  the  law.  As  an  illustration  let  us  take 
the  work  done  in  the  Belleville  district.  The  total  number  of 
meters  presented  was  205;  of  this  number  140  were  exactly  right, 
37  were  less  than  3%  fast  and  28  were  less  than  3%  slow,  but  all 
were  really  correct  under  the  law.  The  bulk  of  these  meters 
are  adjusted  and  tested  by  the  supply  companies  before  being  sub- 
mitted to  the  inspector  for  his  test  and  if  they  run  a  little  fast  or 
slow  it  is  because  they  have  been  so  adjusted.  A  number  of  the 
companies  prefer  to  send  out  their  meters  slightly  fast  in  orde 
to  compensate  for  the  tendancy  to  slow  up.  Meters  under  the 
heading  "Rejectea"  are  mostly  disputed  meters  and  com 
directly  from  the  consumer.  Those  coming  under  the  head 
"  Verified  after  first  rejection,  etc.,"  are  of  the  same  class  but 
were  not  unsound  and  after  being  adjusted  by  the  owners,  tested 
out  as  shown. 

It  will  be  observed  that  out  of  a  tt)tal  of  8,923  meters  presenied 
8,534  were  found  to  be  correct,  leaving  389  or  less  than  for 
repairs  and  readjustment.  This  good  showing  is  due,  doubtless, 
to  the  Governinent  Inspection,  for  if  it  did  not  exist  supply  com- 
panies would  not  give  the  same  attention  to  the  cleaning  and 
adjustment  of  their  meters  that  they  now  do.  This  fact  was 
fairly  well  illustrated  by  the  results  of  the  first  year's  work  under 
the  Inspection  Act,  when  nearly  50%  of  the  meteis  tested  were 
found  to  be  incorrect.        I  am. 

Your  obedient  servant, 
O.  Higman, 

Chief  Electric  Engineer. 

The  annual  mooting  of  the  Capital  Power  Company,  Liniiloil, 
was  belli  in  Ottawa  on  I'"obruary  ylh.  Although  only  one-half  of 
the  company's  plant  was  in  operation  last  year,  the  financial  re- 
port made  a  satisfactory  showing.  Officers  and  directors  were 
elected  as  follows  :  President,  E.  B.  Edtly  ;  vice-president, 
Haeile  Carriere;  secretarj'-lreasurer,  II.  A.  Buibiilgo  ;  .A.  W. 
Fiaser  and  W.  II.  Rowley. 

It  IS  oxpei'tod  that  work  will  commence  this  summer  on  the 
const  ruction  of  (ho  pri>posed  electric  railway  between  Thorold 
ami  DunnviUe,  Onl.,  for  which  a  charter  has  been  cibtainod  bv 
the  Niagara  Dislrii't,  Wellandport,  and  nunnxille  Elocliic 
R.iilvvay  Compaii)'.  Messrs.  Jamo.^  .iiiil  l")avid  R.ittlo,  of 
Thorold,  aiul  VV'illi.im  M.  Ciorinan,  M  P.,  of  Wellniul,  no 
directors  of  the  ootiipany. 
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j   QUESTIONS  AND  ANSWERS  | 

"J.  H.  R. ,"  Oxford,  N.  S.  :  Could  you  inform  me 
what  the  necessary  requirements  are  to  become  a  mem- 
ber of  the  "Stationary  Engineers'  Association,"  and 
would  a  personal  application  be  necessary,  as  in  my 
position  and  circumstances  that  would  be  almost  im- 
possible. I  have  now  had  twelve  years  successful 
experience  in  steam  and  electrical  engineering,  but 
have  never  yet  attempted  to  secure  papers.  I  am  in 
charge  of  the  electrical  plant  and  could  only  leave  for 
a  very  short  time. 

Ans  :  The  Ontario  Association  of  Stationary  Engin- 
eers have  power  to  grant  cettificates  to  all  who  may 
apply  and  prove  their  efficiency  by  passing  the  exami- 
nation of  the  Canada  Association  of  Stationary  Engi- 
neers. Tlie  latter  association,  by  resolution  of  the 
board,  in  conformation  with  the  law,  are  not  permitted 
to  furnish  applicants  with  copies  of  previous  examina- 
tion papers.  Any  member  of  the  Board  of  Examiners 
may  examine  an  applicant,  using  the  prescribed  form 
of  questions.  The  answers  must  be  written  by  the 
applicant  and  forwarded  by  the  examiner  to  the  Regis- 
trar, who  must  show  the  papers  to  tv\  o  members  of  the 
board  and  receive  their  approval  before  certificate  is 
issued.  Thus  you  will  see  that  it  is  necessary  that  the 
applicant  must  appear  in  person  before  some  member 
of  the  board.  Mr.  O.  P.  St.  John,  of  the  Boiltr  In- 
spection &  Insurance  Company,  Toronto,  is  president 
of  the  Board  of  Examiners.  The  Registrar  is  Mr.  J. 
G.  Bain,  1  1 3  Yorkville  avenue,  Toronto. 

"Induction"  writes  :  I  am  in  receipt  of  my  copy  of 
Electrical  News  for  February,  also  replies  to  my 
questions.  Re  full  load  capacity  of  400  k.  vv  generator, 
your  answers  do  not  compare  with  those  received  by 
anothei'  electrical  journal,  a  copy  of  whicli  I  enclose. 
Please  take  up  the  questions  again  and  give  me  your 
opinion  regarding  the  transformers  also.  The  question 
i>  of  importance  to  me  and  I  would  tlierefore  like  to 
know  why  there  should  be  a  diflference  of  opinion.  The 
answer  from  the  other  journal  I  speak  of  is  as  follows  : 
It  will  not  be  advisable  to  carry  the  current  of  your 
three-phase  generator  beyond  its  rated  value,  namely, 
1,82  amperes.  The  kilowatt  rating  of  the  machine 
is  based  on  its  being  run  at  the  rated  \oltage,  and  the 
fact  that  you  have  reduced  the  field  excitation  or  the 
speed,  as  the  case  may  be,  does  not  make  the  armature 
capable  of  standing  an}-  more  than  its  raiecl 
current. 

Ans.:  We  have  gone  over  your  questions  again  and 
fail  to  see  wherein  we  are  wrong".  The  heating  of  one 
part  of  the  machine,  say  the  armature,  is  afTected  by 
"  the  rise  in  tempera' ure  of  the  field,  and  vice  \  ersa  ; 
thus,  if  you  have  decreased  your  field  current,  and  thus 
your  field  heatitig,  you  will  get  a  somewhat  smaller 
temperature  elevation  in  the  armatiu'e,  or  in  other 
words,  be  able  to  carry  a  slightly  greater  armature 
current  for  the  same  maximum  temperature.  You  do 
not  ask  any  question  about  the  transformers,  so  we 
are  at  a  loss  to  know  what  is  the  point  on  which  you 
need  an  explanation.  lf  \ou  desire  detail  figures  on 
the  probable  performance  of  the  plant  under  varying 
conditions,    we   would  suggest   that  you  consult  the 


manufacturers,  as  it  is  not  possible  for  anyone  but 
them  to  give  anything  other  than  a  general  opinion. 

"Reader,"  St.  John,  X.  B.  :  Could  you  give  me 
any  information  as  to  whom  to  apply  to  secure  an 
engineer's  license  ? 

Ans.:  In  order  to  obtain  an  engineer's  license  it  is 
necessary  to  appear  in  person  before  one  of  the 
examiners  of  the  Ontario  Association  of  Stationary 
Engineers.  Mr.  J.  G.  Bain,  113  Yorkville  Avenue, 
Toronto,  is  Registrar  of  the  Association. 

"  A.H."  writes  :  We  have  in  our  electric  light  plant 
an  engine  w'ith  a  stroke  of  12,  engine  travelling  275 
r.p.ni.  with  a  piston  lo^s  inches  in  diameter  ;  boiler 
pressure  100  pounds  ;  boiler  11  feet  long,  feet  in 
diameter  ;  fifty- four  3  inch  tubes,  with  about  one-half 
the  shell  exposed  to  the  fire.  Could  you  give  me  the 
horse  power  of  engine  and  boiler  ? 

Ans. — The  manufacturer's  rating  for  a  boiler  and 
engine  of  the  sizes  you  name  would  be  abctut  50  h.  p. 
for  the  former  and  60  h.p.  for  the  latter,  these  outputs 
being  the  most  economical  loads.  If  desired,  they 
could  be  increased  by  any  amount  up  to  say  25  per 
cent.,  though  the  efficiency  under  the  increased  duly 
would  be  somewhat  less. 

"Station  Manager"  writes  :  Can  you  tell  me  whether 
any  of  the  lighting  companies  pay  their  executive 
officers  a  percentage  on  the  increase  of  revenue  (either 
gross  or  after  deducting  operating  expenses)  in  place 
of  increase  of  salary  as  the  business  grows  ?  I  have 
been  informed  that  such  was  the  case  and  that  in  some 
instances  the  officers  receive  a  fixed  salary  with  a  per- 
centage on  the  increased  revenue  for  the  current  year 
over  the  previous  year  as  a  sort  of  bonus  ;  when  no 
increase  is  shown  no  bonus  is  given.  There  are,  of 
course,  arguments  for  and  against  such  a  system  as  I 
mention,  but  I  would  like  to  find  out  if  possible  whether 
such  a  thing  is  done  at  all  by  any  of  the  Canadian 
companies. 

A\s:  The  custom  of  lighting  companies  is  to  pay 
straight  salaries,  and  we  know  of  no  instance  in  which 
an  arrangement  of  the  kind  you  mention  is  in  force. 
We  shall  be  glad,  however,  to  hear  from  any  of  our 
readers  who  know  of  any  instance  of  the  kind. 

"  C.  W.  C,"  Rat  Portage  :  I  am  looking  tor  an 
advertisement  of  some  electrical  company  who  make  a 
specialty  of  electrical  apparatus  for  cooking  and  heat- 
ing. I  want  to  knovv  if  heating  with  electricity  with 
water  horse  power  at  $5  per  h.  p.  per  year  is  cheaper 
than  wood  at  say  S3  per  cord. 

Ans.  :  It  is  difficult  to  pronounce  very  accurately  on 
this  question,  but  we  would  estimate  that  under 
average  conditions,  even  at  the  extremely  low  figure 
of  $5  per  horse  power  j^ear,  electric  heating  would 
cost  three  to  six  times  that  of  wood.  .\ny  of  the 
dealers  in  electrical  supplies  will  doubtless  be  glad  to 
furnish  vou  with  all  the  information  you  desire  on 
electric  heating  and  cc>oking  apparatus. 


The  annual  loport  of  the  Department  of  Railway's  contains  for 
llu>  tiist  lime  sonio  st.-iti-slics  of  the  eleolric  railway>  of  the 
Iloniinion.  Tlu-so  total  (■>75  "'ilos  ol'track.  Tlio  jviid-up  capital 
ol  llic  connKinios  is  $39,076,0 !(■>  ;  tross  o.irninij>,  Ss.Tt^S.jS,?  ; 
woi  liing  v-xpenses,  345, 163  ;  net  oarnin.^>,  S,',^;^^,  1 2C>. 
Ontaiio  has  ',8(5  miles  ;  Quolioc  ig;  miles;  Hritish  Columbia  51 
miles  ;  Manitolia  iS  miles  :  New  l^nmswick  12  miles;  and  No\a 
Scotia  10  miles. 
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INSPECTION  OF  INTERIOR  WIRING. 

Editor  Elkctricai.  News  : 

Dear  Sir, — In  this  age  when  all  things  advance  with  hghtning 
speed,  it  becomes  important  to  have  such  advances  made  in  the 
proper  direction,  and  that  such  advances  should  be  safe,  and  as 
perfect  as  our  trade,  profession  or  art  knows  how.  To  accom- 
plish this  in  (he  electrical  business  it  is  necessary  that  the  ignorant 
public  be  convinced  that  an  electric  current  is  not  so  deadly  a 
force  as  they  at  present  suppose. 

I  have  said  that  the  public  are  ignorant,  but  I  meant  in  the 
uses  of  electricity,  as  I  find  proof  of  such  ignorance  every  day. 
I  will  endeavor  to  give  you  some  of  the  ridiculous  as  well  as 
amusing  ideas  of  the  people  using  electric  current. 

One  man  whose  house  I  had  occasion  to  inspect  before  our 
company  made  connection,  wanted  to  know  when  was  I  going  to 
bring  the  light,  and  requested  that  when  I  did  "  bring  the  light  to 
bring  it  not  too  strong,  as  his  eyes  were  weak,  and  he  did  not 
care  for  extremely  bright  light  anyway."  Another  instance 
where  a  house  was  wired,  concealed  and  located  In  that  part  of 
the  city  where  people  are  supposed  to  be  educated,  I  was  mak- 
ing an  extensive  test  for  ground  with  a  magnet  ;  the  lady  of  the 
house  seemed  quite  interested  in  the  operation,  and  I  presume 
she  was  impressed  with  the  wliirl  of  the  wheels  in  the  box  ;  after 
displaying  some  agitation  she  exclaimed  :  "I  would  not  put  so 
much  electricity  in  the  wires  if  I  were  you,  because  we  will  not 
be  in  here  for  a  few  days,  and  by  the  time  we  want  the  light  it 
might  have  escaped,  and  w-e  would  have  to  send  for  you  again.' 
As  ignorance  is  bliss  I  did  not  arouse  her  from  her  dream,  but 
assured  her  that  the  current  I  sent  into  the  wires  was  everlasting, 
without  mentioning  that  our  "  gang  "  would  connect  the  house 
that  same  day. 

Another  lady  asked  me  what  was  the  best  way  to  get  the  "  oil 
out  of  a  16  c.  p.  G.  E.  lamp,  as  she  wanted  to  make  some  crochet 
fandangle  work  on  it  with  balloon  effect,  and  I  consented  her 
troubled  brain  by  saying  that  the  oil  would  evaporate  during  the 
process  of  crocheting.  Another  case  reported  to  me  by  our 
"trouble  man"  was  a  complaint  from  a  customer  that  they  could 
not  get  light  in  their  basement.  Investigation  revealed  a  broken 
wire  in  a  stretch  of  about  fifteen  feet  with  no  cleats.  He 
questioned  the  servant,  who  said  that  she  had  hung  up  some 
clothes  on  the  wire  on  the  previous  night,  and  that  in  the  morning 
all  the  nice  clean  washing  was  on  the  floor.  He  cautioned  her 
against  doing  this,  and  she  replied  that  she  never  did  care  for 
that  kind  of  a  hanger  as  th;  black  stuff  (insulation)  invariably 
left  a  stain. 

Aside  from  the  public  being  a  little  troublesome,  I  find  there  is 
considerable  annoyance  caused  by  the  fire  insurance  companies. 
In  case  of  re-inspecting  a  customer  who  was  "connected 
up"  when,  perhaps,  inspections  were  not  so  rigorous  and  exacting, 
sometimes  certain  insurance  companies  will  call  in  an  expert  to 
get  his  idea  as  to  the  quality  of  the  risk,  but  usually  they  omit  the 
expert  and  his  expense,  and  will  send  one  of  their  own  inspectors 
from  the  clerical  staff  in  the  office — who  has  graduated  from 
licking  postage  stamps,  and  this  inspector  will  pass  some  of  the 
most  dangerous  electrical  conditions  as  being  perfect  and 
assures  his  client  that  all  is  satisfactory.  When  '.he  practical 
man  comes  on  the  scene,  he  is  given  the  laugh  ;  in  fact,  I  have 
seen  some  people  get  very  angry  at  me  and  say  that  the 
insurance  inspector  got  there  first  and  pronounced  all  things 
perfect.  If  the  man  in  question  has  the  assurance  that  all  is  O. 
K.  with  the  insurance  company,  what  need  he  care  ? — nothing, 
of  course,  but  if  he  is  reimbursed  for  a  fire  loss  it  will  not  make 
amends  for  burnt  out  transformers,  loss  of  adjoining  buildings, 
some  perhaps  containing  comfortable  homos,  not  insured,  loss  of 
life,  and  in  fact  many  things  which  are  the  direct  result  of  just 
such  negligence. 

It  would  be  gratifying  to  know  that  such  fire  insurance 
companies  would  re-in«tate  thess  office  boy  inspectors,  let  them 
go  back  to  the  postage  stamp  and  opening  of  the  head  clerk's 
mail,  then  get  practical  men,  who  are  c|ualifii'd  from  long 
experience  and  are  capable  and  reliable..  I  his  will  be  one 
means  of  preventing  "electric  fires." 

Now,  a  word  as  to  newspaper  reporters.  I  have  known  cast-s 
where  the  words  "Electric  I'ire"  were  printed  in  large,  black, 
scarehead  letters  in  the  dally  papers  reporting  a  fire  supposedly 
originating  from  electric  wires,  where  there  were  no  wires  in  llu- 
building  nor  were  there  any  wires  within  a  few  hundred  feel  of 
the  building.  In  the  face  of  such  reports,  i-irculateil  by  the 
thousaiul,  il  is  ratlu'i-  (liHiciili  to  con\ince   the  timid   people  lli.il 


electric  house  Hghiing  is  an  improvement  on  the  antique  tallow 
dip,  and  furthermore  it  is  one  of  the  greatest  impediments  to  the 
progress  of  the  art,  and  a  financial  loss  to  those  engaged  in  the 
electric  light  and  power  business,  because  people  fear  the 
disaster  of  a  fire. 

The  botch  or  mushroom  electrician  is  another  source  of 
trouble.  These  pet^ple  sprout,  and  launch  themselves  into  the 
trade  with  no  preparatory  training  whatever.  The}'  are  the 
greatest  evil  that  our  business  has  to  contend  with  ;  they  cut 
prices  and  lake  the  work  away  from  responsible  contractors. 
They  use  cheap  and  inferior  materials.  Their  work  is  rough 
and  does  not  last  ;  in  fact  they  are  a  constant  annoyance  to  all 
who  have  any  dealings  with  them.  The  species  of  mushroom 
electrician  has  many  varieties  known  only  to  inspectors  who 
have  made  a  study  of  this  class.  Then  there  is  the  plumber, 
the  steamfitter,  the  uneducated  steam  engineer,  the  carpenter, 
the  machinist,  and  last  but  not  least,  the  iceman.  But  the  most 
vile  of  all  I  have  known  is  the  handy  man  who  knows  it  all. 
These  parasites  could  be  prevented  from  feeding  off  us,  and  the 
only  way  to  accomplish  this  is  thrc>ugh  the  Councils  of  our  cities, 
by  having  laws  passed  that  no  incompetent  man  be  permitted  to 
do  electrical  work,  and,  as  is'  done  in  many  [States  across  the 
border,  all  should  be  examined  before  an  appointed  board.  If 
they  are  satisfactory  a  certificate  is  issued  but  not  until  then  are 
they  allowed  to  work.  Also  people  intending  to  have  electric 
light  or  power  on  their  premises  must  get  a  permit,  as  is  done 
now  for  boiler  s,  building',  etc.  Is  not  an  electrical  installation  as 
important  as  a  steam  engine  and  boiler  ?  Is  not  precaution  neces- 
sary to  life  and  property  ?  If  so,  laws  should  be  made  accord- 
ingly,either  through  municipal  amendments  of  cily  charters, or  b}' 
act  of  Parliament.  I  understand  that  an  act  respecting  electric 
wiring  is  to  be  tried  in  Toronto.  I  wish  Toronto  success.  Then 
the  other  cities  will  not  be  backward  in  following  and  the  trade 
will  be  elevated  to  the  level  where  it  belongs. 

Peculiar  to  note  that  in  the  book  of  the  National  Board  of  Fire 
Underwriters  of  the  United  States,  adopted  by  the  Canadian 
Board  of  Fire  Underwriters;  all  through  this  valuable  little  code 
there  are  provisions  made  for  man)'  contingencies,  principally 
against  fire,  but  I  have  yet  to  see  where  the  Canadian  Board  of 
Fire  Underwriters  make  any  provision  for  prelecting  life  further 
than  to  state  that  a  certain  amount  of  insulation  shall  be  used, 
here,  there  and  everywhere. 

During  the  past  year  a  few  cases  have  come  to  my  notice  where 
people  where  killed  outright  by  making  a  grounded  circuit  with 
their  body.  In  Montreal  a  short  while  ago  a  saloon  keeper  was 
killed  in  this  manner.  Again  in  Montreal  a  few  mc>nths  ago  a 
man  was  killed  in  the  furnace  room  with  a  ground.  Then,  a  few 
weeks  subsequent,  a  banking  clerk  was  killed  at  the  vault  door, 
ground  again.  In  all  these  instances  there  was  the  brass  socket 
in  evidence.  Had  these  sockets  been  porcelain,  or  some  other 
absolute  non-conductor,  these  three  lives  would  not  have  been 
lost.  There  seems  to  oe  a  prevailing  delusion  that  a  brass 
socket  is  just  the  thing — so  it  is  in  its  place,  but  it  should  not  be 
used  where  there  is  the  least  possibilitv  of  making  a  contact 
with  "grounded"  conductors  while  being  handled  by  living 
creatures.  Those  brass  sockets  should  be  barred  out  in  all  such 
cases,  particularly  in  basements  having  ground  or  cement  floors. 

Some  wiseacres  contend  that  cement  is  a  non-conductor,  but 
that  idea  should  be  left  at  the  seaside.  Cement  is  not  always  dry, 
and  no  one  can  give  a  positive  assurance  that  it  will  remain 
dry,  even  though  il  may  be  perfect  at  the  time  of  inspection 
therefor. 

It  would  be  well  for  the  lighting-  companies  to  the  moral — 
Prevention  is  Superior  to  Cure.  Absolute  non-conductive  shell 
sockets  are  more  easily  obtained  than  the  ridtlance  of  a  law  suit 
for  loss  of  life  from  a  broken  down  transformer,  which  in  its 
playful  moments,  allows  the  primary  voltage  to  gel  over  on  (he 
secondary  side. 

Here  endeth  the  first  lesson. 

Vours  truly, 

"  iNsi'Kc  rou.  " 


In  our  advertising  columns  will  lie  found  an  inleresling  an- 
nouncement by  the  Pittsburgh  Transformer  Compain',  of  Pitts- 
burgh, Pa.  The  subject  matter  of  their  display  consists  of  the 
relation  which  exists  between  the  dm-ability  of  a  transformer  and 
its  real  efliclency.  The  well  known  reliability  oi  Ihis  com|)anv's 
product  gives  special  weight  to  thi-  remarks  maile  concerning 
tranfornier  performances.  The  companj-  makes  the  claim  thai  in 
the  many  thousand  lights  of  transformer  capacity  which  they 
have  shipped  to  Canatia  annually,  for  the  past  four  j'ears,  hut  a 
lot;d  of  three  traiisfoi  iners  have  ever  been  reporteil  bm  tiing  i>ut 
from  any  cause  wli.i(e\ er.  This  woukl  inilicale  that  their  claims 
for  the  durability  of  the  Type  K  are  being  well  subslanliated. 


If  you  haue  any  do  ubts  about  the  value  of  the  Canadian  Hand 
Booh  of  Steam  and  Electricity,  drop  a  post  card  to  the  p  blishers. 
The  C.  H.  Mortimer  Publishing  Co„  of  Toronto,  Limited,  Toronto, 
Canada,  asking  for  a  copy  of  table  of  contents.  It  is  the  best 
book  in  the  market.    Price,  only  50  cents. 
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Branch  office  of  the  Canadian  Klectrical  News, 
Imperial  Building, 

Montreal.  March  5ih,  1902. 
February  ist  ushered  in  one  of  the  worst  snow-storms  that  we 
have  known  since  the  time  of  the  relief  of  Ladysmith,  when  the 
Montreal  Street  Railway  was  ''stalled."  Although  the  effect  in 
the  end  was  virtually  the  same  as  far  as  the  conveyance  of 
passengers  was  concerned,  yet  the  fight  put  up  was  simply 
grand.  The  general  public  have  an  idea  that  the  Montreal 
Street  Railway  are  generally  caught  napping  by  the  first  heavy 
winter  snow-storm,  and  to  a  certain  extent  this  in  the  past  has 
not  been  far  out.  However,  Saturday  and  the  two  following 
days  saw  a  ceaseless  fight.  The  sweepers  hammered  at  it  until 
brooms  were  well  worn,  ploughs  assisted,  shovellers,  etc.,  night 
and  day,  and  had  the  city  been  prompt  (as  they  should  have 
been)  in  removing  the  snow  everything  might  have  been  kept 
running.  As  it  was,  however,  pedestrians,  vehicular  traffic  of 
all  kinds,  and  the  Montreal  Street  Railway  were  using  the 
"swept  centre"  of  the  road,  it  being  the  only  possible  thorough- 
fare. This  threw  the  cars  out  of  schedule,  besides  re-depositing 
snow  on  the  rails.  Monday  evening  business  men  got  their  cars 
home  as  usual. 

The  Montreal  Street  Railway  proposed  to  the  City  Counci 
that  they  remove  the  snow  as  piled  to  the  sides  of  the  track  by 
the  electric  sweepers.  At  present  the  arrangement  is  that  the 
city  cart  it  away  and  the  Montreal  Street  Railway  pay  their 
share  of  the  expense.  As  the  Montreal  Street  Railway  propose 
to  run  full  trains  for  removing  snow,  at  night,  aided  by 
machinery  (probably  large  scoop  shovels  electrically  controlled 
and  swinging  in  by  means  of  motor  a  Ion  of  snow  at  a  scoop) 
there  can  be  no  question  of  the  speed  of  such  a  system.  Naturallj- 
there  is  a  howl  from  the  snow  carter,  but  yet  we  have  the  Citj- 
Surveyor's  own  word  for  it  that  these  same  carters  won't  come 
to  the  west  end  to  cart  the  snow.  The  question  would  be 
settled  to  the  benefit  of  interested  citizens  respectivelj-  by  giving 
the  west  end  clearing  to  the  street  railway  and  the  east  end  to 
the  man  and  his  horse. 

Some  United  States  electrical  periodicals,  having  quite  a 
number  of  Canadian  subscribers,  might  pause  for  an  instant  in 
their  criticism  of  foreign  practice.  Any  possible  English 
attempt  is,  of  course,  held  up  to  ridicule  and  often  treated  to 
sarcasm  and  unmerited  abuse.  If  Canadians  would  simply  drop 
them  off  and  give  their  reasons  for  so  doing,  it  might  be  a  lesson 
to  some  of  them  to  be  a  little  mor  e  "just"  and  "cosmopolitan.  " 


ANNUAL  MEETING  CANADIAN  GENERAL  ELECTRIC 
COMPANY. 

The  statement  presented  at  the  annual  meeting  of  the  Cana- 
dian General  Electric  Company,  held  on  February  24th,  shows 
that  the  volume  of  business  transacted  during  the  year  ending 
December  31,  1901,  was  very  much  larger  than  any  preced- 
ing year,  and  that  the  current  year  began  with  more  orders  on 
hand  than  at  the  beginning  of  any  previous  year.  The  balance 
at  credit  of  profit  and  loss  amounted  to  $612,028.94,  which  is 
made  up  of  $345,990.03  profit  on  operating  (being  an  advance  of 
30  per  cent,  over  the  year  1900),  $195,000.00  premiums  on  new 
shares  issued,  and  $71,038.91  brought  forward.  From  this 
amount  dividends  of  lo  per  cent,  on  the  common  stock,  and  6  per 
cent,  on  the  preferred  stock,  amounting  to  $166,750.00,  were 
paid,  $100,000  transferred  to  contingent  account,  and  $77,680.27 
remains  at  the  ci-edit  of  profit  and  loss. 

During  the  year  new  buildings  and  plant  were  added  to  the 
Peterborough  works,  the  Montreal  works  were  reorganiz.ed,  and 
a  1,200  horse-power  water-power  secured  at  Peterborough. 
The  completion  of  the  new  plant  at  Toronto  Junction  will,  it  is 
stated,  enable  the  company  to  handle  the  greatly  increased 
business  in  prospect. 

The  directors  were  re-elected  as  follows  :  W.  R.  Brock,  M.P., 
president;  H.  P.  Dwight,  first  vice-president;  Frederic  Nicholls, 
second  vice-president  and  managing  dit  oclor;  Hon.  Georg<J  A. 
Cox,  J.  K.  Kerr,  K.  C,  Rodolphe  Forget,  W.  P.  Matthews, 
Herbert  S.  Holt,  E.  B.  Osier,  M.P.,  Robert  JallVay,  James  Ross, 
Sir  W.  C.  Van  Home,  K.C.M.G. 


ANNUAL  MEETING  TORONTO  RAILWAY  COMPANY. 

A  very  satisfactory  statement  was  presented  at  the  annual 
meeting  of  the  Toronto  Street  Railway  Company-  recently. 
The  company's  gross  earnings  for  the  year  1901  amounted  10 
$1,661,017.50,  an  increase  of  $160,016.22  over  the  previous  year. 
The  operating  expenses  were  $857,612.  lo,  an  increase  of  $81,931.- 
28  over  1900.  The  operating  expenses  were  51.6  per  cent,  of 
gross  earnings,  against  51  per  cent,  for  iqoo.  The  increase  was 
due  lo  an  increase  in  the  wages  of  employees  and  to  the  opera- 
tion of  an  additional  number  of  cars.  The  net  earnings  were 
$803,405.40,  an  increase  of  $78,384.94  over  1900.  The  statement 
sho%ved  a  net  profit  of  8510,726.92,  as  compared  with  8454,162.85 
for  the  previous  year.  After  deducting  pavement  charges  paid 
to  the  city  and  dividends  of  4^^  per  cent.,  the  balance  is 
$172,726.92. 

During  1901  the  company  carried  39,848,087  passeng-ers,  or 
3,786,220  more  than  in  1900.  The  transfers  granted  show  an 
increase  of  1,179,334. 

The  rolling  stock  was  increased  during  the  year  bv  80  motor 
cars,  constructed  at  the  company's  workshops,  and  additiona' 
cars  are  now  in  course  of  construction  to  meet  the  expected 
increased  business  of  the  present  year. 

In  the  election  of  directors  Messrs.  F.  L.  Wanklj-n  and  C.  E. 
Porteous  were  replaced  by  Col.  H.  M.  Fellatt  and  Mr.  Frederic 
N'icbolls.  Mr.  Pellatt  is  president  of  the  Toronto  Electric  Light 
Company,  and  Mr.  Nicholls  is  general  manager  and  second  vice- 
president  of  the  Canadian  General  Electric  Company.  The 
following  is  the  new  board  :  William  Mackenzie,  President  : 
James  Ross,  vice-president  ;  Hon.  George  A.  Cox,  W.  D. 
Matthews,  James  Gunn,  H.  .M.  Pellatt  and  Frederic  Nicholls. 


SHEIK'S  ISLAND  POWER  PLANT. 

The  reference  in  our  February  issue  to  the  visit  of  electrical 
engineers  and  other  interested  persons  to  the  jxiwer  plant  of 
I  he  St.  Lawrence  Power  Company  at  Sheik's  Island,  near  Corn- 
wall, Ont.,  was  somewhat  misleading,  inasmuch  as  il  should  have 
staled  that  the  party  were  the  guests  of  the  Bullock  Electric 
Manufacturing  Company,  of  Cincinnati,  Ohio,  and  not  of  Messrs. 
Collyer  A:  Brock,  who  have  no  connection  with  the  Bullock  Com- 
pany. The  Bullock  company  installed  the  electrical  app.iratus 
and  the  visit  was  made  for  the  purpose  of  witnessing  its  operation. 
Mr.  A.  Collyer  is  district  manager  at  Montreal  lor  the  Bullock 
Electric  Manufacturing  Company. 


VERDICT  AS  TO  BOILER  EXPLOSION. 

A  boiler  explosion  occurred  in  the  pump  factory  of  .Angus  Mc- 
Leod  at  Portage  la  Prairie,  Man.,  on  February  t5lh,  by  which 
Duncan  McLeod  was  killed.  .According  to  the  evidence  of  the 
owner  of  the  factory,  there  were  only  ten  pounds  of  steam  on  an 
hour  or  so  before  the  explosion,  and  scarcely  any  fire  had  been 
]iut  on  in  the  meantime.  He  also  slated  that  a  safety  \alve  had 
not  been  used  on  the  boiler  .ind  that  it  had  not  been  inspected  b\- 
Government  Inspector.  Tne  following  verdict  was  brought  in  by 
a  jury  :  "  That  Duncan  McLeod  met  his  dea.'h  by  the  explosion 
of  a  boiler  in  Angus  McLeod's  pump  factory  which  explosion,  we 
find,  was  caused  by  too  great  pressure  of  steam  ;  that  the  said 
boiler  was  being  run  without  a  safety  valve  ;  that  the  said  KMler 
was  being  run  without  projH'r  Government  inspection  ;  that  the 
said  boiler  was  defective.,, 


SPARKS. 

A  ineeting  was  held  in  Cornwall,  Ont.,  i-ecently  when  Mr. 
M.  P.  Davis,  proprietor  of  the  Sheik's  Island  jiower  plant,  had  a 
conference  with  the  town  council  regarding  the  securing  of  new 
industries  for  Cornwall,  to  be  operated  by  electric  power.  Mr. 
Davis  stated  that  at  10  days  notice  he  coulvl  supply  6cK>  horse 
power,  in  a  slightly  longer  period  r,2oo  h.  p.,  and  in  a  few 
months  4,000  h.p.  The  pl.int  will  develop  4,000  horse  jx'iwei , 
but  at  present  it  is  only  furnishing  light  to  the  Cornwall  canal. 

Attention  is  directed  to  the  advertisement  of  Messrs.  Johnson. 
Willats  &  Co.,  192  King  s'rect  west,  Toronto,  branch  office, 
London,  England,  importers  and  exporters  of  Canadian  and 
East  Indiji  mica  in  while,  rose,  light  and  dark  amber  for  com- 
mercial, manuf.i during  and  electr  ical  purjioses.  This  firm  make 
a  specialty  of  stamped  solid  sheet  nii'-a  segments,  cul  to  anv  sire 
or  shape  r  equired,  solid  sheet  mic.i  washers  and  bushing-s,  and 
solid  mica  rings  for  all  cv'immut.itors.  Thoy  also  handle  the 
agencv  for-  the  Oominion  of  Canada,  for  kant  krack  mica  chim- 
nevs,  for  W'elsbach  and  .Airer  lights.  Messrs.  Johnson,  Willats 
&  Co.  are  now  in  a  position  lo  furnish  mica  lo  the  trade  in  any 
design,  shape,  pattern  or  form. 
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I  TEUEGRflPH/TELErHONE  | 

THE  LATE  C.  W.  LUNDY. 

Some  particulars  have  come  to  hand  of  the  hfe  of  the  late 
W.  Lundy,  of  Halifax,  N.  S.,  superintendent  of  the  Direct 
United  States  Cable  Company,  whose  portrait  appeared  in  last 
number  Mr.  Lundy  was  an  Englishman,  and  in  the  early  days 
of  electricity  he  decided  to  make  electrical  work  his  profession. 
His  life  was  spent  in  the  cable  business.  He  saw  service  on 
three  continents  and  was  present  at  the  laying  of  the  Atlantic 
cable  in  1895.  The  first  cable  across  the  Atlnnlic  was  laid  in 
1858,  from  Ireland  to  Newfoundland,  but  it  proved  a  failure. 
Seven  years  later  the  famous  steamer  Great  Eastern  started  to 
lay  the  second  cable.  On  August  2,  1865,  when  about  two- 
thirds  of  '.he  distance  between  Valentia,  Ireland,  and  Heart's 
Content,  Nfld.,  was  covered,  the  cable  broke  in  15,000  feet  of 
water.  It  was,  however,  recovered  a  few  weeks  later,  and  coin- 
munication  was  established  for  the  first  time  between  Europe 
and  America. 

Mr.  Lundy,  who  was  then  in  the  employ  of  the  great  firm  of 
Siemens,  the  constructors,  was  aboard  the  Great  Eastern  during 
the  laying  of  the  cable,  and  after  its  completion  had  the  honor  of 
receiving  the  first  trans-Atlantic  cablegram  which  announced  the 
wreck  of  a  Cunard  liner.  The  message  which  is  in  Mr.  Lundy's 
handwriting,  and  bears  his  signature,  is  'preserved  in  the 
archives  of  the  company. 

At  the  age  of  iwenty-two  Mr.  Lundy  was  superintendent  of  the 
Anglo-American  Cable  at  Heart's  Content,  Nfld.,  the  first  cable 
station  in  the  new  world.  Thence  he  was  trans'^erred  to  Madras, 
India,  where  he  spent  several  years  in  the  employ  of  the  Eastern 
Company. 

In  1874  the  Direct  United  .States  Cable  was  laid  across  the 
Atlantic  from  Ireland  to  the  Novia  Scotia  coast,  the  landing 
being  made  at  Tor  Bay,  a  lonely  spot  in  Guysboro  County.  One 
year  later  Mr.  Lundy  came  out  as  superintendent,  and  that 
important  position  he  held  continuously  until  his  death.  In  1890 
the  Direct  Cable  was  continued  to  Halifax.  The  station  at  Tor 
Bay  was  abandoned  after  fifteen  years'  occupation,  and  the 
American  headquarters  were  established  at  Halifax,  which  was 
thereby  put  in  ditect  communication  with  the  Old  World.  Since 
that  date  Mr.  Lundy  has  resided  in  Halifax,  N.S.,  occasionally 
going  home  to  England  on  short  furloughs. 


ANNUAL  MEETING  BELL  TELEPHONE  COMPANY. 

The  annual  tiieeling  of  the  shareholders  of  the  Bell  Telepliono 
Company  was  held  in  Montreal  on  February  26th,  at  which  the 
statement  presented  was  considered  satisfactory.  The  report 
in  part  stated  : 

"Four  thousand  four  hundred  and  ninety-eight  subscribers 
have  been  ?dded  during  the  year,  the  total  number  of  sets  of 
instruments  now  earning  rental  being  42,858.  The  company 
now  owns  and  operates  343  exchanges  and  514  agencies.  Two 
thousand  eight  hundred  and  forty-three  miles  of  wire  have  been 
added  to  the  long  distance  system  in  igoi  ;  of  these,  1,303  miles 
are  in  the  Ontario  department,  and  1,540  in  the  eastern  depart- 
ment. The  long  distance  lines  now  owned  and  operated  by  the 
company  coinprise  24,193  miles  of  wire  on  6,634  niilcs  of  poles. 

The  revenue  account  showed  the  receipts  for  the  year  to  have 
been  $1,851,535.22,  and  the  expenses  of  operating  $1,324,424.53, 
together  with  other  expenses,  making  $1,433,799.41,  left  the  net 
revenue  $417,735.78.  From  this  $400,000  dividends  were  paid 
to  January  15,  1902,  and  the  balance  was  $17,735.78.  The 
balance  of  revenue  from  1900,  of  $74,085.87  added  to  this  made 
$91,821.65.  Written  off  plant  and  patent  account  was  $50,000, 
carried  to  insurance  reserve  $10,000,  and  to  accident  reserve 
$10,000,  leaving  to  be  carried  forward  ty  1902,  $21,821.65. 

Applications  for  the  construction  of  long  distance  lines  are 
constantly  being  received,  such  lines,  particularly  in  sparsely 
settled  districts,  being  of  great  value  to  the  public  ;  but  our 
expansion  in  that  direction  has  been  chei-kcd  because  of  lack  of 
capttal  for  construction  purposes.  The  shareholders,  at  a  special 
meeting  held  on  December  5th,  i<)Oo,  authorized  application  to 
Parliament  for  power  (o  iiuioase  the  capital  from  $5,000,000  to 
$10,000,000,  and  this  mailer  is  receiving  attention." 

Jn  explanation  of  the  proposed  increase  in  the  capital  stock  of 


the  company,  the  president,  Mr.  C.  F.  Sise,  stated  that  the 
surplus  revenne  was  not  sufficiently  large  to  meet  the  require- 
ments of  the  increasing  service  which  the  company  had  had  to 
keep  up  with.  He  mentioned  that  during  the  coming  year  some- 
thing like  one  million  dollars  would  be  needed  to  make  the 
extensions  requited.  They  were  inaugurating  a  long  distance 
service  in  the  Northwest  at  present,  which  gave  promise  of 
being  a  great  benefit  to  the  people  in  that  section  as  well  as 
bemg  of  profit  to  the  company. 

The  annual  report  was  unanimously  adopted,  and  at  the  close 
of  the  meeting  the  following  directors  were  re-elected  :  Messrs. 
C.  F.  Sise,  F.  P.  Fish,  W.  R.  Driver,  Boston,  Hugh  Paton, 
Hon.  Robert  Mackay,  Charles  Cassils,  and  Thomas  Sherwin. 


TERMINAL  BUILDINGS  FOR  PACIFIC  CABLE 

The  site  is  being  cleared  for  the  new  terminal  buildings  for  the 
new  Pacific  cable  line  to  Australia  which  are  to  be  erected  on 
the  west  coast  of  Vancouver  Island,  on  Barkley  Sound.  The 
site  of  the  buildings  is  a  beautiful  peninsula  where  Banfield  creek 
flows  into  the  Sound.  The  property  consists  of  about  160  acres. 
The  approach  to  the  landing  from  the  sea  is  over  an  ooze  bottom 
which  will  make  an  ideal  bed  for  the  cable. 

The  plans  for  the  buildings  were  prepared  by  F.M.  Rattenbury, 
architect,  of  Victoria.  The  main  building  will  be  100x120  feet 
T  shaped,  one  arm  being  devoted  to  the  office  for  the  cable 
telegraph  and  land  telegraph  suites  of  offices,  and  the  other 
wing  to  the  residential  section.  There  will  be  separate  laundry 
buildings  and  a  bungalow  for  the  manager.  The  buildings  will 
be  illuminated  with  electric  light,  and  a  water  service  will  be 
provided  by  laying  a  pipe  to  a  niountaiti  stream  several  miles 
away. 

The  cable  will  be  7,986  miles  in  length,  and  the  cost  of  laying 
it  will  exceed  $8,900,000.  The  contract  for  laying  the  cable  was 
awarded  some  time  ago  to  the  Telegraphic  Construction  & 
Maintenance  Company,  and  the  following  is  the  route  :  Van- 
couver Island,  B.  C,  to  Fanning  island,  3,561  miles  ;  Fanning 
island  to  Suva,  Fiji,  2,903  miles  ;  Fiji  to  Norfolk  island,  961 
miles  ;  Norfolk  Island  to  New  Zealand,  537  miles  ;  Norfolk 
island  to  Queensland,  834  miles. 

Thj  manufacture  of  th;  cible  has  already  bean  commenced 
The  first  expedition  in  connection  with  the  laying  of  it  is  expected 
to  leave  the  Thames  this  month.  This  will  include  the  laying  of 
the  section  of  the  cable  from  Queensland  to  Norfolk  Island, 
Norfolk  Island  to  New  Zealand  and  Norfolk  Island  to  Fiji 
Islands.  The  ship  being  built  for  the  purpose  will  be  called  the 
Colonia.  The  size  of  the  vessel  may  be  gathered  from  the  fact 
that  a  portion  of  her  equipment  will  consist  of  5,000  tons  of 
cable,  a  far  greater  load  thati  the  Great  Eastern  was  capable  of 
carrying. 

SHORT  CIRCUITS. 

The  shareholders  of  the  People's  Telephone  Company,  Sher- 
brooke.  Que.,  have  approved  of  an  issue  of  $25,000  preference 
stock. 

The  directors  of  the  Windsor  Hotel,  Montreal,  have  decided 
to  install  the  Bell  Telephone  system  in  400  rooms  of  the  hotel, 
and  to  have  the  instruments  connected  with  the  long  distance 
service.  A  private  branch  exchange  will  be  installed  in  the 
rotvmda  office. 

The  Minister  of  Finance  laid  on  the  table  of  the  Dominion 
House  last  week  the  correspondence  which  had  passed  between 
the  government  and  Mr.  William  Marconi  regarding  wireless 
telegraphy.  Mr.  Marconi  makes  the  following  proposition  :  The 
Marconi  Wireless  Telegraph  Company  is  to  erect  two  stations, 
one  in  I'.ngland  and  the  other  in  Nova  Scotia,  with  the  object  of 
carrying  on  cc>mmunications  on  a  coiTimercial  basis  between  the 
I')ominion  and  Europe.  The  Government  is  to  agree  to  contribute 
$80,000  for  the  erection  of  a  station  in  Nova  Scotia  and  all 
messages  to  be  sent  over  government  telegraph  line  at  rates  not 
higher  than  those  charged  for  ordinary  commercial  messages. 
The  company  agrees  to  transmit  messages  between  Canada  and 
the  United  Kingdom  at  rates  which  shall  be  fully  fifty  per  cent, 
less  than  the  rates  now  charged  for  cable  messages  between 
these  countries  ;  in  other  words,  a  roiluclion  from  25  cents  a 
word  to  10  cents  a  word,  while  for  the  Government  and  for  press 
tnessages  the  rate  is  not  to  exceed  5  cents  a  word.  The  Dom- 
inion Goveriiinent  has  accepted  the  above  proposition  which  has 
been  likewise  approved  b)'  the  ilii  i'ctors  of  the  Marconi  Wireless 
Telegr.'i'ph  Company. 


44 


TME  CANADIAN  ELECTRICAL  NEWS 


March,  1902 


ENGINEERING  ^n"  MEGHf\NlGS 

 -"■••niOl""-  


HEAT  CONTROL. 

On  February  isth,  a  lecture  was  delivered  in  the  Eng-ineers' 
Hall,  Victoria  street,  Toronto,  before  the  Toronto  Association 
of  Stationary  Eng-ineers  by  Professor  Warren  S.  Johnson,  of 
New  York,  president  of  the  Johnson  Electric  Service  Company. 
There  was  a  good  attendance  of  architects,  engineers,  and 
oilier  interested  persons.  The  subject  announced  was  "Heat 
Control",  but  the  speaker  confined  his  remarks  more  to  an  ex- 
planation of  the  conditions  under  which  we  live  than  to  methods 
of  controlling  heat.  F'i\e  things,  he  said,  were  necessary  to 
human  life,  namely,  air,  heat,  water,  food,  and  moisture  or 
humidity.  Brief  reference  was  made  to  the  component  parts  of 
air,  during  which  he. stated  that  the  impression  that  carbonic  acid 
gas  is  poisonous  was  an  error. 

The  second  element  of  life,  Heat,  was  dwelt  upon  at  some 
length.  Prof.  Johnston  said  that  it  was  now  admitted  that  heat 
was  simply  a  wave.  The  universe  is  supposed  to  be  filled  with 
light  ether,  very  fine  in  its  constituent  pans.  These  waves  are 
of  various  lengths,  the  longest  being  electricity  ;  tiie  others  in 
the  following  order  :  Heat,  Light,  Chemical-acting,  Roentgen. 
When  these  waves  strike  us  they  are  called  Heat.  Electric 
waves  travel  at  a  speed  of  186,000  miles  a  second.  The  longest 
electric  wave  perceived  is  15,000  miles  :  two  of  which  would  span 
a  space  between  Toronto  and  San  Francisco.  Some  heat  waves, 
the  speiker  said,  were  very  short.  All  heat  passed  out  in 
si  raight  lines,  the  same  as  liglit,  and  wou'd  also  pass  through 
glass  in  the  same  manner.  An  explanation  was  given  of  the 
Fahrenheit  scale  for  mea>-uring  heat,  it  being  shown  that  at  480 
below  zero  there  would  be  no  heat  waves. 

After  a  few  words  as  to  water  and  food.  Professor  Johnson 
passed  on  to  the  fifth  element  of  life,  moisture.  He  stated  that  it 
was  not  water,  but  gas,  and  that  all  air  contained  humidity,  the 
latter  being  entirely  separate  from  the  air.  An  attempt  to 
live  in  an  atmosphere  devoid  of  humidity  would  bring  death  in 
short  order.  Moisture  in  air  had  many  peculiarities.  One  of 
these  was  that  when  there  was  a  certain  quantity  in  the  air  il 
would  take  up  no  more.  This  point  is  known  as  saturation,  and 
marks  100  on  the  scale  of  the  hygrometer,  so  that  the  range  of 
humidity  is  from  o  to  100  per  cent.  The  matter  of  percentage  of 
moisture  depended,  however,  cn  the  temperature.  The  warmer 
the  air  the  greater  amount  of  vapor  it  will  require  to  give  the 
same  percentage  of  moisture,  and  vice  versa.  The  average 
humidity  of  outside  air  is  from  70  to  80  per  cent.  ;  on  rainy  days 
it  would  be  about  100  per  cent.  Also  it  would  be  greater  in 
January  than  in  July.  Supposing  the  humidity  of  the  air  in  a 
room  to  he  80  per  cent. ,  .md  llii'  outride  temp  ^rai un-  32  degrees  ; 
if  you  laise  tlie  temperature  17  degrees  the  hum  dit}'  would  be 
only  40  p.-r  cent  ;  then  raise  il  17  degree-  more  .11  d  the  humldiiy 
woul  l  be  only  20  per  ctnil 

The  necessity  of  moisture,  the  speaker  said,  was  not  generally 
recognized,  yet  it  was  a  curious  fact  that  it  is  only  through  the 
moislure  in  the  air  lhat  it  retains  heal.  If  the  air  has  little  or  no 
moisture  in  it  the  radiated  heat  goes  ihrough  it  without  warming 
it.  If  there  were  no  moisture  everything  would  freeze  at  night 
when  there  is  no  sun.  As  to  the  amount  required  in  a  room,  if  it 
was  too  great  it  would  freeze  on  ihe  window.  One  pound  of 
water  would  humidify  4,000  cubic  feet  of  air.  In  school  buildings 
50,000  cubic  feet  of  air  per  minute,  and  a  humidity  of  40  to  45 
per  cent.,  is  required.  This  would  take  two  tons  ol  coal  and  500 
pounds  of  water.  The  temperature  of  schools,  residences,  etc. , 
for  comfort  slioukl  be  about  70  Fahr  ;  it  5  degrees  less  it  wi  I  be 
chilly  and  if  5  degrees  above,  too  warm. 

Professor  Johnson  said  that  until  twenty  years  ago  there  was 
no  method  of  com  rolling  the  heat  of  a  room  except  by  fueling. 
He  then  began  experimenting  in  a  school  building  where  he  was 
professor,  and,  as  is  generally  known,  had  since  invented  regu- 
lators for  the  control  of  both  heat  and  humidity.  By  means  of 
apparatus  brought  with  him  for  the  purpose,  he  demonstrated  to 
the  audience  the  delicate  yet  reliable  working  othis  devices, which 
he  said  had  been  placed  in  several  buildings  in  Toronto. 

In  reply  to  questions.  Professor  Johnson  stated  lhat  hydrogen 
could  be  compressed  to  a  liquid,  and  that  a  Marconi  wave  would 
cross  the  .\llaiilie    in    i) v""-''"''!^"'''    P-'"'  second.  The 


fastest  electric  wave  would  pass  seven  times  around  the  world  in 
a  second. 

A  hearty  vote  of  thank"^  was  tendered  the  speaker  for  his  ad* 
dress,  which  was  much  appreciated. 


STEAM  PIPES. 

The  importance  of  attending  to  the  quality  and  security  of 
steam  pipes  is  being  strongly  empha-ized  by  the  frequency  o*^ 
accidents  which  have  happened  of  late  to  that  part  of  an  engine's 
equipment.     Many  hi  its  regarding  this  matter  will  be  found  in 
the  memorandum  presented  by  Mr.   C.   E.  Stromej-er  to  the 
Manchestei  Steam  L'sers'  Association.     He  has  found  that  many 
of  the  fittings  sold  as  cast  steel  are  of  less  strength  than  cast 
iron.    There  will  alwajs  be  a  doubt  regarding  steel  castings  so 
long  as  they  are  liable  to  have  many  blowholes  'which  are  not 
app.irent  on  the  surface.    There  are  some  steel  works,  however, 
which  turn  out  fairly  good  steel  castings  of  uniform  soundness, 
so  that  we  may  infer  that  blowholes  are  not  altogether  inevitable. 
The  great  evil  is  water-hammer  in  pipes  and  valves,  and  this  is 
illustrated  by  a  case  in  which  the  plug  ot  water  struck  the  brass 
valve  of  a  junction  valve,  turned  it  inside  out,  and  drove  it 
through  its  scat  into  the  boiler,  which  at  that  time  had  a  full 
pressure  of  1501b.  per  square  inch.     The  valve  casing  was  not 
fractured.      Horizontal  lengths  of  pipe  with  an  upward  bend  at 
one  of  the  ends  have  proved  extreme'y  dangerous  if  ihey  can 
become  comolelely  filled  with  waier.    If  the  steam  be  turned  on 
to  be  in  contact  with  the  water  in  a  vertical  pipe,  and  if  also  the 
water  in  a  horizontal  length  be  allowed  to  drain  out  until  it 
sinks  below  the  inside  top  of  this  pipe,  then  the  steam  rushes 
into  the  space  above  the  water,  sweeping  up  waves  which  set 
the  entire  mass  into  violent  motion,  and  causing  it  to  oscil'ale 
backwards  and  forwards,  until  it  strikes  ihe  v.tIvc  and  shatters 
it.     Expansion    bends   are  of  several  forms.    There  is  (i|  the 
invertcii  ."i,  consisting  of  a  semicircle  and  two  straight  pieces, 
each  joined  to  a  short  quarter-bend  ;  (2)  the  semicircle  joined  to 
two  quarter-bends  of  the  same  radius  as  itself  ;  (3)  the  bend  con- 
sisting of  one  piece  of  two-thirds  of  a  circle,  and  two  pieces  of 
about  one-third  each  ;  (^)  the  complete  circle  ;  (5)  the  complete 
circle  set  at  right  angles  to  the  axis  of  the  steam  pipe,  and 
stressed  in  torsion.      If  the  pei  missible  springing  of  N"o.  1  be 
represented  by  2  2-3rds,  then  that  of  Xos.  2,  3  .nnd  4  would  bo 
12,  and  lhat  of  Xo.  5  would  be  21.      Ihe  permissible  amou'it  of 
stri  tching  of  any  of  these  bends  is  directly  proportional  to  the 
mi  an  height  of  the  loop,    and  inversely  proportional    to  the 
square  i^f  the  di.»meier  of  the  pipe,  and  independent  of  the  thick- 
ness of  the  metal,  but  the  force  required  to  effect  the  si  retching  is 
proporiional  to  the  ihickncss  of  tho  metal  and  to  the  square  of 
ilie  diameter  of  the  pipe.      If,  therefore,  a  we^^k  filling  has  lo 
bo  relieved,  the  bend  should  be  of  the  thinnest  possililc  mel.il. 
Mr.  S  romever  prefers  steel  bends  to  copper   ones,  because 
having  a  higher  elastic  limit,  they  give  a  greater  range  of 
motion.     If  the  pipes  are  arranged  to  be  short,  when  cold,  by 
half  the  designed  range  of  the  bend,  then  the  value  o:  this  bend 
is  practically  doubled,  and  if  the  straight  line  of  pipes  can  deflect 
sideways,  the  range  is  again  douliled.     A  4-ft  cop|x»r  bend  is. 
under  these  circumstances,  capable  of  relieving  an  ex|>ansion 
amounting  to  i-h  inch. 

ENGINEERS'  AT-HOME. 
The  .annual  .At- Home  of  Toronto  Xo.  i,  C..\.S. K.  was  he'd  in 
St.  George's  Hall,  Elm  street,  on  February  241  h,  l>uring  the 
evening  a  musical  programme  was  rendered  by  Mi-s.  Coults- 
Bain,  Mrs.  Sears,  Miss  Coutts,  Miss  Froud  and  Messrs,  Chas. 
Ellis,  H.  Gillogley,  and  W.  G.  Rlackgr^^ve.  Dancing  was  kept 
up  till  an  early  hour  10  the  strains  of  Prv>f.  Hsrdy's  orchestra. 
The  At-Home  committee  comprised  W.  G.  BL-^ckgrove.  chair- 
man ;  James  Bannon,  secretary  ;  H.  E.  Terry,  X.  \'.  Kulham,  E. 
|.  Philip,  W.  11.  Johnston,  J.  W."  Marr,  R.  J.  Johnston,  .Mcx, 
Stoiior,  .and  \V.  J.  Webb,  preside  it  of  the  associaiion. 


Mr.  Charles  O.  Card  purposes  building  a  flour  mill  jt 
Cardeston,  N.W.T.,  in  which  he  will  install  an  electric  light 
plant. 
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WILLIAM  HAMILTON. 

Death  has  removed  one  of  the  prominent  citizens  of  Peter- 
boroiig-h,  Ont.,  in  the  person  of  Mr.  William  Hamilton,  the 
founder  and  for  so  many  years  the  head  of  the  William  Hamilton 
Manufacturing-  Company,  of  that  city.  Ten  years  ago  Mi. 
Hamilton  was  stricken  with  paralysis,  and  since  tl.at  time  was 
an  invalid. 

Mr.  Hamilton  was  a  Scotchman  and  was  in  his  79th  year. 
In  1844  he  came  to  Canada  and  worked  as  a  machinist  in 
Hamilton  and  Cobourg.  Then  he  went  to  the  United  States 
and  in  1850  established  a  foundry  at  Shelby vllle,  Ind.  Leaving 
there  in  1856,  he  went  to  Peterborough  and  established  the 
works  which  have  since  grown  to  the  large  establishment  con 
ducted  by  the  William  Hamilton  Manufacturing-  Company.  By 
energy  and  business  talent  the  business  was  made  to  grow  and 
develop.  At  the  pi-esent  lime  it  is  one  of  the  most  progressive 
establishments  in  the  manufacture  of  mining  and  mill  machinery, 
water  wheels,  etc.,  the  products  of  the  works  being  in  use  in 
mills  and  factories  from  the  Atlantic  to  the  Pacific  coast. 

The  late  Mr.  Hamilton,  although  often  consulted,  never' 
sought  any  public  position,  but  always  took  an  active  interest 
in  the  affairs  of  his  town  and  country.  He  was  a  man  of 
integrity,  energy  and  preseverance,  and  gave  close  attention 
to  the  interests  of  the  industry  of  which  he  was  the  head. 
He  was  most  highly  respected  by  his  employees,  as  well  as  by 
all  who  knew  him.  Mrs.  Hamilton,  five  daughters  and  one  son 
survive,  the  latter  being  Mr.  William  Hamilton,  president  and 
general  manager  of  the  companv. 


TRADE  NOTES. 

The  Goldie  &  McCnIloch  Compan)',  of  Gait,  Ont.,  advise  us 
that  they  are  now  putting  the  word  "Canada,"  as  v\ellas  "Ont.," 
on  all  their  machines.  That  is  to  emphasize  the  fact  that 
Canadian  users  of  machiner-y  do  not  need  to  import  machines, 
and  that  Canada  certainly  has  a  place  in  the  manufactu;  ing 
world. 

At  a  recent  meeting  of  the  directors  cf  the  Robb  Engineeiing 
Company,  Amherst,  N.  S.,  it  was  decided  to  issue  a  balance  o' 
$70,000  of  debentures  and  $30,000  of  stock  held  in  the  treasury. 
During  the  past  year  the  company's  sales  increased  considerably, 
and  orders  are  now  on  hand  to  keep  the  works  busy  for  the  next 
six  months,  so  that  a  further  increase  in  the  capacity  of  the  plant 
seems  necessary.  Mr.  John  F.  Stairs,  president  of  the  Nova 
Scotia  Steel  &  Iron  Company,  and  Mr.  Grant,  director  of  the  Nova 
Scotia  Building  Society,  were  appointed  to  the  directorate. 

The  Burridg^e  Company-,  Winnipeg,  agents  for  The  Goldie  & 
McCulloch  Company,  Gait,  have  recently  sold  a  100  horse  power 
Wheeleck  engine,  two  75  horse  power  boilers,  with  shafting, 
pulleys  and  hangers,  to  The  Brandon  Binder  Twine  Company,  of 
Brandon,  also  an  8  x  10  Ideal  engine  to  the  Winnipeg-  General 
Hospital,  which  makes  two  cf  their  Ideal  eng-ines  now  in  use  in 
this  hospital.  They  have  recently  installed  a  10  x  10  Ideal 
engine  for  the  North- West  Laundry  Company,  of  Winnipeg,  and 
have  also  wood-wor-king  machinery  in  transit  for  delivery. 
The  Burridgi-  Company  has  recently  established  themselves  in 
Winnipeg,  doing  businc-s  principally  for  The  Goldie  &  McCiilIot  h 


Company,  of  Gait,  and  the  Kerr  Eng-ine  Works  Company,  Walker- 
ville,  Ont.,  manufacturers  of  steam  and  hydraulic  valves. 

When  the  fire  occurred  at  the  Royal  Electric  Station  in  Mon- 
treal and  destroyed  the  wide  double  leather  belts,  it  was 
thoug-ht  that  there  would  be  much  delay  in  obtaining  new  ones, 
hxit  such  was  not  the  case  fur  the  reason  that  the  enterprising 
firm  of  Sadler  &  Haworth  had  men  upon  the  ground  before 
the  fire  was  out,  removing  the  damaged  belts  to  their  factory 
to  repair  as  best  they  could,  so  that  they  could  be  used  the 
same  night.  It  was  discovered,  however,  that  the  large  54-inch, 
3-ply  belts,  which  were  made  by  the  same  firm  aboirt  12 
years  ago,  could  only  be  repaired  temporarily,  and  imder  the 
circumstances  an  order  was  given  to  Sadler  &  Haworth  for  new 
wide  belts,  including  a  number  of  smaller  sizes,  upon  condition 
that  they  would  be  all  ready  within  three  days.  To  the  surprise, 
relief  and  pleasure,  however,  of  the  manager  of  the  Royal 
Electric  Co.,  all  the  belts,  including'  the  large  ones,  were  in 
position  and  ready  to  run,  in  48  hours  after  order  had  been 
given,  which  goes  to  show  that  the  firm  of  Sadler  Haworth 
have  unusual  facilities  for  handling  large  contracts  in  a  short 
space  of  time.  Had  this  not  been  the  case,  the  city  of  Montreal 
would  have  been  obliged  to  have  resorted  to  some  other 
method  of  obtaining  light  than  from  electric  power. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

F.M  7.00 

P.M.  3.30 

8  3  ' 

2  ... 

//  7.00 

/'        4  00 

9  Oi) 

3.  .  .  . 

/,  7.00 

"  4-3" 

9  30 

4  

7.00 

5.00 

1 0.  0 

5.  .  .  . 

'/  7.00 

"  .S-oo 

1 1'.  00 

6.  .  .  . 

/(  7.00 

//      5- 00 

I  0.00 

7  

>/  7.00 

f/      ,S  00 

I  0.00 

8.   .  . 

//  7.00 

//      5- 00 

I  0.00 

9.  .  .  . 

«  7.00 

4-45 

9-45 

ro. . . . 

n  7.00 

"  4-45 

9  4S 

II.... 

./  7.00 

4-45 

9-4.S 

12.... 

/  7.00 

4-4.S 

9.4.S 

13  

„  10.30 

4-45 

6.15 

14. . . . 

11.30 

4.30 

5.00 

15  

0.  I  5 

4.30 

4-  ',s 

17  .  .  . 

7  1.00 

4.30 

3-3" 

18  

1.30 

4.30 

3.00 

19.  .  . 

//  2.00 

"  4-30 

2.30 

20 ...  . 

2.30 

"  4-30 

2.00 

21  ...  . 

No  Light. 

No  I.ighi. 

22 ...  . 

23  

A.M.  7.20 

.A.M.  9.20 

2.00 

24. . . . 

7.20 

11  10.20 

3..0 

25. . . . 

/(  7.20 

//      I  1  .00 

3-40 

26. . . . 

„  7.20 

/■  0.00 

4.40 

27.  .  .  . 

"  7^^o 

II  0.40 

5. 10 

28.  .  .  . 

7.30 

//  1.20 

.S-50 

29. . . . 

"  7.30 

//        2  00 

6. 30 

30. . . . 

"     7 -.30 

2.30 

7.00 

Total  I  So.  20 


FOR  SALE. 


I  25  light  Rehance  Arc  Dynamo  in  first  -  class 
condition. 

1  60-light  Royal  Type  Transformer,  1040  volts 

to  IK)  newly  re--woinid. 
3  ro-light  Shellenberger  Watt  Meters. 

2  20-light  Duncan  Watt  Meters. 

The  above  will  be  sold  cheap.  Address 

CoHI'MRATION  OI--  MlTCMI-.I.I.,  O.NT.,  ilo.X  207 


Makt 


>r  III 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 

Syracuse  Smelting  Works 

MONTREAL,  P.(J. 


Improved 


Samson**  Battery 


John  Fornian(''%"°")  Montreal 


Owing-  to  its  great  strength 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc. 


John  Starr,  Son  &  Co.,  Limited 

P.O.  Box  44S         HALIFAX  N.  S. 
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PUBLICATIONS. 

The  second  edition  of  Wiener's  "  Practical  Calculation  of 
Dynamo  Electric  Machines  "  has  been  issued  by  the  Electrica' 
World  and  Engineer,  120  Liberty  street,  New  York  The  book 
contains  750  pages,  390  illastrations,  and  125  tables,  and  sells  for 
$3.00.  The  dynamo  calculations  contained  therein  are  based 
upon  the  practical  data  aud  tests  of  over  two  hundred  of  the  best 
modern  dynamos.  Differing  from  the  usual  text-book  methods, 
the  present  treatise  gives  practical  information  in  the  form  of 
original  tables  and  formulas  derived  from  the  results  of  practica' 
machines  of  American  as  well  as  European  make.  Among  new 
matter  added  to  the  second  edition  are  sections  of  the  calculation 
of  multipolar,  multiple  circuit,  and  double-armature  dynamos; 
the  calculation  of  dynamotors  and  double-armature  motors  ; 
dynamo  specifications  ;  and  wire-winding  data  and  remedies  for 
sparking. 

The  Pittsburgh  Transformer  Company,  of  Pittsbutgh,  Pa., 
issue  a  number  of  publications  which  will  be  found  of  very  general 
Interest.  A  characteristic  feature  of  these  is  found  in  the  fact 
that  the  type  K  transformer  (made  by  this  company)  is  treated  of 
in  a  detailed  manner  and  illustiated  in  a  way  that  is,  unfor- 
tunately, rare  amongst  advertising  literature.  In  catalogue  C 
will  be  found  complete  descriptions  of  this  company's  product. 


The  half-tone  engravings  bring  out  the  design  and  construction 
of  the  transformer  exceedingly  clearly.  Bulletin  Xo.  i  sum- 
marizes much  of  the  matter  contained  in  catalogue  C.  BuUetin 
No.  4  is  devoted  to  the  use  of  oil  in  transformers,  and  gives  the 
results  of  tests  showing  the  effect  of  oil  both  on  the  cooling  of 
the  transformer  as  well  as  upon  the  breakdown  strength  of  in- 
sulating materials.  The  three  wire  system  ot  secondary  distri- 
bution is  treated  of  in  Bulletin  Xo.  7,  and  in  view  of  the  increas- 
ing use  of  this  system,  the  information  regarding  three-wire 
transformers  contained  therein  should  prove  of  interest.  Bulletin 
No.  8,  the  latest  publication  of  the  companv,  points  out  the  im- 
portance of  durability  in  transformers.  The  point  made  is  that  a 
transformer  of  the  highest  electrical  efficiencv  is  not  irulv  effi- 
cient unless  its  construction  and  design  is  such  that  expenses 
from  burn-out  is  reduced  to  a  minimum.  The  product  of  this 
company  appears  to  be  as  well  liked  and  familiar  to  the  trade- 
in  Canada  as  in  the  L'niled  Slates,  which  is  doubtless  due  not 
only  to  its  merits,  but  also  to  the  care  which  has  been  bestowed 
upon  the  printed  matter  devoted  to  its  description. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical  ru:i>-ises  Best  ',uj'  •-: 
prices,  prompt  shipmetits.  Thunib-lrimiiied,  cut  -lietl?  or  ^cl: 


JOHNSON.  WILLAT5  &  CO. 


192  King  Street  West 
TOROirro 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  01  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FARQUHAR  BROS. 

Harrington,  cor.  Blomer  Sts.  HcUifax,  N.S. 
Contraciors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc. 

Lighting  Plants  installed  complete. 

We  make  a  specialty  of  Arc  and  Incan. 
descent  Lighting  for  public  and  private 
■"esidences. 


The  Demand  for  a  Strongly  Constructed  Motor, 
Efficient  and  reliable  ni  service,  is  full\-  met  in 
a  superior  manner  by  the 

Westin^house  Multipolar  Motor 


The  best  argument  that  we  can  offer  to  the 
careful  purchaser  is  that  thousands  of  these  motors 
are  in  daily  use  performing  every  variety  of  ser- 
vice, and  with  a  high  degree  of  satisfaction.  Our 
salesmen  can  supply  you  with  particulars. 


Westin^house  Electric 

and  Mfg.  Co .  Pittsburg  Pa. 
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SPARKS. 

Hydraulic  experts  are  now  making-  surveys  at  Coquitlam 
Lake,  B.C.,  in  connection  with  the  water  power  development  to 
be  undertaken  there  by  the  Vancouver  Power  Company. 

The  Levis  County  Railway  Company  is  asking  for  incorpora- 
tion, to  construct  a  system  of  steam  or  electric  railways  in  the 
county  of  Levis,  Que.  The  applicants  include  Alfred  Conyer, 
Montreal  ;  William  J.  Remick  and  R.  D.  Wycoff,  bankers,  New 
York;  Jos  Paquette,  Levis  ;  and  G.  H.  U.  Holman,  Quebec. 

Messrs.  W.  H.  Robert,  of  Beauharnois,  E.  B.  Greenshields,  E. 


C.  D.  Featherstonhaugh  and  C.  J.  Flett,  of  Montreal,  are  seek- 
ing incorporation  as  a  joint  stock  company  to  develop  and 
distribute  electric  light  and  power  in  Beauharnois,  Que.  The 
Sorel  Electric  Company  is  seeking  incorporation  to  operate  an 
electric  railway  through  the  counties  oi  Vercheres,  Richelieu 
and  Yamaska,  Que. 


The  Canadian  Hand  Booh  of  Stenm  and  Electricity  should  be  in 
the  hands  of  ewiy  central  station  man.  Sent  to  any  address  on 
receipt  of  only  50  cents.  Addieis  The  C.  H.  Mortimer  Publishing 
Co.,  of  Toronto,  Limited,  Toronto,  Canada. 


-A  Single  27  Inch- 


Victor  T\irbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


vVe  also  build  Steam,  Power  and  Electrical 

Pvimping  Machinery 

for  all  purposes. 

Air  Compressors 

for  the  Air  Lift  System  and  general  use, 

Air  Pumps,   Va^cuum  Pvimps, 

and  Jet  and  Surface  Condensers. 


278  LEHMAN  ST.,    DAYTON,  OHIO,  U.S.A. 


Glarkson  School  ot  Technoloou     loufiam^N  Y"""""'- 


Courses  leading  to  degrees  of  Baciielor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tution  moderate. 

WM.  S.  ALDRICH,  Director. 


The  PHILIP  CAREY  MFG.  CO. 

94  UDELIIIDE  ST.  W. 


Toronto,  Ont 


Manufacturers 


85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

KSTIMATKS     ChKHR]  ri.I.V    liIX  l.N 


i 

i 
I 

Ifj 


The  Pressure  of  Business 

Is    greatly    relieved    by  use   of  the 

Long  Distance  Telephone 

You  reach  your  customer  in  a  few  seconds  and 
MUCH  can  be  accomphshed  at  cost  of 
LITTLIi   time   and  trouble. 


The  BELL  TELEPHONE  CO. 


MCGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  ;iik1  Kkctrical 
Kii>jiiieeriiig ;  Mining  Kngineeriiig  and  Mclal- 
hirgy  ;  Chemistry,  Architecture.  Also  full  courses 
inA  rls,  t.aw,  Medicine  and  Veterinary  .Science. 

l"or  further  information  and  for  the  University 
Calendar,  address 

Thi.   K  hoistk  au. 


^■1'         Our  free  Ixx.lc 

let,  "Arc  Your  ll.inds^ 

ri.'l?"    t^ll,    y„„     llow     10    (1.1  II. 

1  li'iu  ^n  l  .  |,r,ve  :  .rirrly  Inrrc.T^'d 
;li'  ir        ,r|.  I  l,y  f., II., Mini:  ""r 

WE  TEACH  BV  MAIL  n«rkiiDlr»l 
or    KIrrlrlral    KnKlnrrrlnK ;  I)r»wln|j; 
Arehltoeliiro;     llri(ilik»r|ilnit ;  Ornnmpnlnl 
DoilKnl  (Jcrmnni  HpiiDlah;  Kronrh,  fir.  Cit. 
l.-ir  fr'<-.     si,,t,r  .,„l,j,.,  t  tint  Int. f  i  ,  v"ii 

tnlarnntlonal  Corrospondenco  Sohooli 
Box  1004.  Scrsnton,  Pa. 


ANY  SIZE 
DESIRED 


BULLOCK  ALTERNATING 
CURRENT  GENERATORS 

Our  altcrnatinj^'  current  (ienerators  are  of  the  revolviu';' 
field  type  and  are  built  for  direciion  to  turbines  or 
enj^ines  or  for  belt  connection.  .Sujierior  rej^^'ulatitMi. 
Hij^h  eniciency.     Pleasint;'  outline. 

BULLOCK  ELECTRIC  MFG.  CO.,  Cincinnati 


I'leasc  mention  llie  Canadian  i'j.ia- ruuAi.  Ni'Ws  when 
correspontliiif^  with  advertisers. 
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THE  GOULD  STORAGE  BATTERY. 

By  W.  Gee. 

Storage  batteries  in  Canada  are  looked  at  with  suspicion. 
Inexperience  and  unfamiliarity  with  storajje  batteries  has  a  great 
deal  to  do  with  this,  but  still  storage  batteries  have  become  such 
a  necessary  adjunct  to  central  elect ric  light  and  power  stations 
that  managers  no  longer  dispute  their  usefulness.  It  behooves 
them,  therefore,  to  examine  carefully  the  mechanical  points  of 
batteries  and  to  inform  themselves  fully  as  to  the  electrical  and 
chemical  characteristics  of  different  forms  of  battery  plates. 

With  this  object  in  view  I  desire  to  explain  the  points  of  our 
product  m  such  a  way  as  will  make  clear  the  present  tendencies 
of  storage  batteries,  as  they  are  all  toward  the  sub-division  of 
the  support  plate  and  consequent  increase  of  active  material  con- 
tact sui  f;u  e.  To  nccomplish  this,  grooving  and  sawing  the  sur- 
face ol  the  plates  have  been  resorted  to,  and  in  Germany  casting 
under  pressure,  so  as  in  each  case  to  produce  on  the  face  of  plate 
ribs  and  spaces  between  them  for  the  active  agents,  paroxide  of 
lead  on  the  positive  and  finely  divided  lead  on  the  negative.  All 
of  these  methods  produce  plates  which  are  either  structuralU' 
weak  or  provide  spaces  of  too  great  cross  section  for  the  econo- 
mical uiilization  of  the  active  material.  Cast  lead  is  so  much  less 
in  its  construction  than  rolled  lead  that  the  disintegration  is  much 
less  rapid  when  that  method  is  resorted  to. 

The  ideal  battery  might  be  described  as  one  composed  of  thin 
sheets  of  lead  placed  vertically  in  a  recepticle,  the  spaces  be- 
tween being  slight  and  the  coating  of  active  material  on  the  sur- 
face very  thin.  With  this  method  mechanical  difficulties  are  en. 
countered,  and  the  adherence  of  the  active  material  to  the  sup- 
port plate  is  most  unstable. 

The  Gould  battery  fills  all  the  conditions  of  the  ideal  battery- 
The  vertical  plates  are  represented  by  ihin  ribs  from  .012  to  .020 
of  an  inch  in  thickness,  depending  on  the  work  to  be  done,  at 
right  angles  to  the  surface  holding  the  active  material  securely 
between  them.  For  the  same  weight  of  lead  and  the  same  vol- 
ume of  space  occupied,  the  Gould  plaie  has  60  per  cent,  more 
actual  active  material  contact  surface  than  the  so-called  ideal 
battery  ;  though  these  ribs  are  produced  by  spinning  as  shown 
in  cut,  a  process  which  may  be  described  as  the  displacement  of 
sheet  lead  by  revolving  discs  of  steel  held  against  the  suiface,  the 
lead  not  being  grooved  or  cut,  but  simply  pushed  up  between  the 
discs.  The  plates  are  spun  up  in  section,  their  size  depending 
upon  the  total  superficial  area  of  the  plate.  The  circular  disc 
entering  at  each  end  at  an  angle  leaves  the  rib,  anchored  as  it 
were,  at  either  end  at  an  half  diamond  (D)  of  solid  lead  and  with 
a  very  small  centre  line  (A)  as  indicated.  At  the  junction  of  two 
sections  the  two  half  diamonds  together  foini  section  of  solid 
lead  running  across  the  plate  and  at  the  same  lime  the  unspun 
portions  are  retained  between  the  sections  vertically. 

The  spinning  process  produces  a  plate  with  from  10  to  20 
square  inches  o'  active  surface  contact  per  .square  inch  of  super- 
ficial area,  and  from  200  to  400  square  inches  per  pound  of  plate. 
It  also  renders  the  molecular  structure  and  density  of  the  ribs 
absolutely  uniform  throughout,  and  at  the  same  time  tiiaintains 
the  characteristic  relation  of  the  i-ibs  and  supporting  frame,  the 
whole  being  one  integral  piece  of  lead,  which  has  great  advan- 
tage over  a  plate  built  up  of  separate  parts.  Chemically  pure 
rolled  lead  is  used,  thus  doing  away  with  the  local  action  between 
ihe  lead-antimony,  which  is  inherent  in  plates  made  with  lead- 
antimony  supports.  This  latter  type  often  shows  a  difference  of 
potential  on  a  negative  of  .225  volts  when  charged,  between  the 
spongy  lead  and  the  lead  antimony  supports,  whereas  the  differ- 
ence between  spongy  lead  and  pure  lead  under  the  same  condi- 
tions is  only  .055  volts.  The  evolution  of  gas  during  charging, 
which  causes  in  many  instances  such  inconvenience,  is  greater 
when  the  support  is  antimonious-lead  than  when  pure  lead  is 
used,  and  under  normal  conditions  is  remarkably  slight  in  the 
Gould  battery  owing  to  some  extent  to  the  absence  of  persul- 
phuric  acid,  thus  indicating  the  presence  of  a  large  formation  of 
lead  sulphate  during  discharge,  the  utilization  of  the  total  volume 
of  peroxide  and  its  perosity.  The  life  of  the  plates  depends  on 
the  thickness  of  the  ribs,  so  that  by  the  slightest  alteration,  the 
relative  amount  of  deterioration  can  be  changed  to  suit  local  con- 
ditions. At  the  same  time  that  the  life  is  decreased  by  lessening 
the  thickness  of  the  ribs,  with  the  satne  weight  of  lead,  the  sur- 
face is  increased,  thus  augm-^nting  the  capacity  and  at  the  same 
time  the  discharge  rate. 

In  the  Gould  battery  no  metallic  load  is  exposed  to  the  elect ro- 
Ivtc,  the  entire  surface  being  covered  by  a  layer  of  peroxide  of 


lead.  In  the  stationary  batteries  the  spaces  allowed  for  the 
positive  material  are  .012  of  an  inch  in  width,  with  a  thickness 
of  onl)'  .006  on  the  surface  of  the  ribs.  This  small  volume  is 
almost  completely  reduced  to  sulphate  of  lead  in  discharging, 
and  no  unaltered  peroxide  remains  to  become  superoxidized  and 
soft,  which,  after  some  usage,  would  shed  off  and  drop  to  the 
bottom  of  the  containing  jar,  thus  reducing  ihe  capacity. 

The  action  of  the  current  starting  at  the  metallic  lead  can  only 
proceea  to  a  certain  distance  depending  on  the  discharge  rate 
per  unit  of  area.  The  thickness  of  active  material  on  the  surface 
of  the  ribs  and  width  of  the  ribs  are  the  results  of  careful  calcu- 
lations and  of  long  experimental  work,  and  combine  the  greatest 
capacity  compatable  with  the  longest  life.  This  has  been  proven 
by  the  fact  that  these  plates  as  time  goes  on  become  thinner,  the 
ribs  on  their  outer  edges  wearing  away  at  the  same  rate  at  which 
the  active  peroxide  is  shedded.  This  is  truly  an  ideal  condition 
and  one  which  is  not  to  be  found  in  other  types.  The  lar^e 
active  area  has  the  greatly  to  be  desired  effect  of  reducing  both 
polarization  and  internal  resistance.  It  also  increases  the  effi- 
ciency b}"  maintaining  high  electromotive  force  during  discharge, 
necessitating  a  lower  end  voltage  in  recharging.  While  it  has 
been  maintained  by  experts  in  this  countrj-  and  Germany  thai  a 
good  electro-chemical  negative  was  the  more  difficult  of  the 
two  plates  to  produce,  the  Gould  Company  have  been  able  to 
construct  a  negative  which  is  equally  as  good  as  the  positive  and 
which  has  many  excellent  features,  among  which  may  be  men- 
tioned low  internal  resistance,  high  capacity  per  pound  and  re- 
tention of  capacity  after  years  of  work.  Cadium  reading  with  a 
Gould  negative  plate  indicating  its  individual  potential  show  a 
remarkably  slight  increase  between  the  two  extremes  of  the 
discharge. 

In  storage  batteries  the  potential  of  ihc  negative  plate  in- 
creases and  of  the  positive  plate  decreases  during  discharge,  giv- 
ing a  resultant  lower  difference  of  potential  between  the  two  as 
discharge  proceeds.  In  f.ict,  the  Gould  negative  is  far  in  advance 
of  what  was  considered  possible  by  most  expert  foreign  electro- 
chemists.  The  limitation  of  capacity  in  the  Gould  batter\  is  not 
that  of  the  negative  plate  but  thai  of  the  positive,  quite  the  re- 
verse of  the  theory  and  practice  adopted  in  other  well-known 
tvpes.  The  weight  of  active  material  per  ampere  hour  is  far  less 
in  the  Gould  plate  than  has  ever  l^een  obtained,  owing  to  the  fact 
of  its  being  distributed  over  a  large  surface  of  conductor  in  a 
verj'  thin  layer.  When  one  remembers  that  theoritically  only 
.127  ounce  of  active  material  on  both  plates  is  required  per 
ampere  hour  at  normal  discharge  rates,  and  that  .500  ounce  has 
been  necessary  on  the  best  type  heretofore  produced,  the  possi- 
bilities for  improvement  are  most  marked.  The  electro-chemical 
formation  of  the  Gould  plate  is  of  the  highest  order,  the  result  of 
ye.irs  of  careful  investigations  and  of  thousands  of  exhaustive 
experiments,  producing  adherent  layer  of  active  material  and  yet 
one  which  is  very  porous,  allowing  a  tree  circulation  of  the 
electrolyte  and  the  ready  evolution  of  gas.  The  mechanical 
strength  of  the  plate  is  greatly  increased  by  spinning,  forming  as 
it  were  a  bridge  construction.  The  lem|>erature  at  which  the 
battery  is  kept  plays  a  most  important  part  in  the  life  and  capa- 
city of  the  battery,  the  formation  of  the  active  sulphate  being 
greatly  accelerated  by  an  increase  in  ihe  temperature.  The  loss 
of  capacity  is  greater  as  the  temperature  is  lowered,  in  some 
cases  amounting  to  as  much  as  i  per  cent,  in  ampere  hours  per 
degree  Fahrenheit. 

By  a  careful  perusal  of  ihe  above  facts  stttion  man  igers, 
although  not  storage  baiter\-  experts,  will  be  able  to  apiveciate 
the  points  here  indicated  in  favor  of  the  Gould  battery.  The 
electro-chemically  for.ned  plate  is  now  the  only  one  which  is 
considered  where  heavy  work  is  to  be  done  and  where  deteriora- 
tion must  be  i-educed  to  a  minimum,  and  an  examinaiion  of  the 
work  being  done  in  this  country  and  abroad  shows  a  very  decided 
tendency  to  this  form  with  the  subdivision  and  the  increase  o 
contact  service. 

I  have  had  some  iS  years  experience  in  storage  batteries,  hav- 
ing erected  them  in  several  parts  of  the  world,  and  have  seen  the 
diflicultv  under  which  a  great  many  batteries  have  had  to  work, 
but  my  experience  is  that  storage  balleiies  can  bo  used  very 
profitably  for  residence  lighting  or  for  any  reserv  ed  power,  gix  ing 
the  most  stoadj"  light  without  any  trouble.  I  have  a  project  in 
view  and  am  working  on  an  apparatus  which  1  will  so»>n  ho  able 
to  place  on  the  market  where  an  ordinary  wind-mill  can  bo  used 
for  charging  batloi-ies. 
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SPARKS. 

A  movement  is  on  foot  to  form  a  company  to  install  an  electric 
light  plant  for  the  village  of  Minnedosa,  Man. 

The  Canadian  General  Electric  Company  are  erecting-  a  new 
building  for  their  branch  office  at  Vancouver,  B.  C. 

A.  Anderson,  of  Toronto,  the  Bell  Telephone  Company,  and 
the  Home  Telephone  Company  have  tendered  on  the  installa- 


tion of  an  electric  fire  alarm  system  for  the  village  of  Niagara 
Falls,  Ont. 

In  November  last  nearly  two  miles  of  heavy  insulated  copper 
wire  was  stolen  from  the  poles  of  the  Lincoln  Electric  Light  & 
Power  Company,  of  St.  Catharines,  Ont.  No  trace  of  the 
thieves  could  be  discovered  at  the  time  and  the  case  was  put  into 
the  hands  ot  Nobles'  Detective  Agency,  Toronto,  and  as  a  result 
four  men  have  been  arrested  one  of  whom  has  pleaded  guilty. 
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409-410  Temple  Building,  TOBONTO,  CANADA. 
Telenlione<!  /  Office— I,ong  Distance,  Main  8047. 
lelepnones  |  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Ain.  Soc.  M.E. 

CONSULTING  ENGINEER 

Watep  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


FINE 

bank.office; 


DBUGSTOREFITT1NGS.^,^SSS5^|ND.£ORJAI^ 


FLAT  COIt  USEFUL  LIGHT 
RADIANT  SHELBY  LAMP 


Radiant  Shelby  Lamp 

High  Efficencv  Long  Life 

Fifty  per  cent,  more  useful  Light 
from  the  same  amount  of  cuirent 

Unique  in  Shape  Superior  Glass 

Write  for  Prices 

WALTER  GROSE,  seiiing  Agent,  MONTREAL 

Manufactured  by  Ontario  Lantern  Co.,  Hamilton 


Pleasa  mention  this  paper  when  corres- 
ponding with  advertisers. 


F.  N.  Phillips,  President. 


Geo.  H.  Olnev  2nd,  Secrelar>'-3  rea>urer. 


Standard  a  Up-to-d2Lte 


n\, /or  a  Set 
*1,  per  Month 

Cata/og-  free 
for  tPie  asking. 


TflEO.MuDELiiQ 

publishers 
63 -Fifth  Ave 


\  F.  m\  E 


(Li3vi:ia?Ei3) 

MONTR&f\U  Gf\Nf\Df\ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

mm  \\m  m  mm  m 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DONOHOE,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere  Street,     -    Montreal  Quebec. 


Edward  E.  Cary, 

Export  Agent  for  the 
British  Empire 

NEW  YORK  LIFE  B'LD'C,  MONTREAL,  CAN. 


BT.KCTRJC  Al'PAHATVS  AKD  SI  I  - 

PLIES. 
Rrprrne  mtittg  z 
The  Adatna-ttagnnU  Klt^trif  Cn : 
Thf  Gardurr  Klfflric  Itritl  and  Jla«- 
hinery  CnmpoMy. 

The  .Vrir    Tork  and  tthio  Compmmfi 
Warrrm,  fUti*. 


TKe  Oiling  System 


of  our  engines  consists  of  an  oil  reservoir  piped  to  a  sig+il 
valve  at  each  bearing,  one  valve  controlling   the   supply   to  lUl 
bearings. 

The  main  bearing  has  self  oiling  rings  in  addition  to  the  sight 
feed  valves. 

The  crank  pin  is  oiled  automatically  by  oil  from  main  bearing, 
aad  also  by  a  sight  feed  valve  on  main  bearing  cap. 

All  oil  is  caught  in  crankpit  and  after  filtration  returned  to  oil 
reservoir. 

ROBB  ENGINEERING  Co.,  Limited 

Amberst,  N.  S. 
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PAIR  Of. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,  Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-SmitK  CompSLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 

THE  WIRE  AND  CABLE  COMPANY,   -   -  -  MONTREAL 


J.  f\.  D/^WSON 


G.  G.  BUGK 


J.  A.  DAWSON  <a  CO. 

We  beg  to  advise  our  customers  and  friends  that  owing  to  increased  business  we  have  been  obhg'ed  to  secure  additional 
capital  and  greater  facilities. 

Mr.  Cliftord  G.  Buck  has  been  admitted  to  partnership  and  we  have  secured  more  commodious  quarters  with  better  facilities 
at  743  Craig  Street  (first  door  from  Victoria  Square). 

We  are  now  in  a  better  position  than  ever  to  quote  reasonable  prices  on  reliable  supplies,  of  which  we  will  carry  a  complete  line. 

Thanking  you  for  past  favors,  which  have  been  greatly  appreciated,  soliciting  a  continuance  of  same,  and  assuring  you  that 
your  further  enquiries  shall  have  prompt  and  careful  attention,  we  remain, 

Respectfully  yours. 

Please  note  out  new  address:    743  CRAIG  STREET,  MONTREAL,  P.  Q.  J.  A.  DAWSON  &  CO- 

Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 

^    THERE  ARE  ^    %  ^1^.^  been  running  over   10  ^ 

f     WH£E^L/OCK    ENGINES    yt^^irs  and  have  not  cost  a  dollar 
*    for  repairs.     'I'his  is  an  important  feature  in  an  engine.     We  make  the 


IDEAL  HIGH  SPEED  ENGINE  also 


Send  for  Catalog. 


The  Goldie  &  McCulloch  Co.,  Limited,  | 


OAIvT,  ONTARIO. 


We  Make 


WHEELOC  K  ENGINES,  IDE  AL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,    FRICTION    CLUTCH    PULLF.Y.S.    SAFES,    VAULTS  AND   VAULT  DOORS. 

WRITK  FOR  CAT.M.OC.    OKPARTMENT  E. 
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PERSONAL. 

Mr.  J.  E.  Davis,  superintendent  of  the  Metropolitan  Street 
Railway,  North  Toronto,  has  recently  become  a  benedict. 

The  death  occurred  last  month,  from  pneumonia,  of  Mr.  M.  M. 
Thompson,  manager  of  the  Trenton  Electric  &  Water  Power 
Company,  of  Trenton,  Ont. 

Mr.  Robert  Hill,  formerly  with  the  Hamilton  Electric  Railway 
Company,  has  been  appointed  manager  of  the  electric  road 
extending  from  Ingersoll  to  Woodstock,  Ont. 

Mr.  J.  A.  McCrossan  has  resigned  his  position  as  manager  of 
the  Citizens  Electric  Light  Company,  of  Rat  Portage,  Ont.,  to 
engage  in  another  branch  of  business  in  British  Columbia. 

Mr.  James  Molland,  who  has  been  connected  with  the 
Electrical  Construction  Company  in  London,  Ont., has  purchased 
an  interest  in  Seaforth  Electric  Light  Company  and  accepted 
the  management  thereof. 

Mr.  William  MacKenzie,  president  of  the  Toronto  Railway 
Company,  and  Mr.  H.  G.  Nicholls,  eldest  son  of  Mr.  Frederic 
Nicholls,  have  been  elected  directors  of  the  Canadian  General 
Electric  Company. 

Mr.  J.  H.  Bannon  has  been  appointed  chief  engineer  and  Mr. 
H.  E.  Terry  assistant  engineer  for  the  Toronto  municipal 
building.  Before  leaving  his  former  position  Mr.  Terry  was  pre- 
sented by  the  employees  of  Mr.  R.  G.  McLean's  printing  estab- 
lishment with  a  gold  watch  as  an  expiession  of  their  good  wishes. 

Mr.  D.  A.  Starr,  of  Montreal,  who  is  well  known  to  the 
electrical  fraternity  in  Canada,  has  accepted  a  position  with  the 
British  Westinghouse  Electric  &  Manufacturing  Company,  of 
England.  The  company  has  a  large  manufacturing  establishment 
in  Manchester,  and  its  head  office  in  London.  It  is  understood 
that  Mr.  Starr  will  have  charge  of  the  company's  sales 
department  and  will  be  located  in  London. 


It  is  probable  that  the  ratepayers  of  Edmonton,  N.W.T.,  will 
vote  on  a  by-law  to  raise  $140,000  for  the  installation  of  water 
works  and  sewerage  systems  and  the  purchase  of  the  electric  light 
plant  from  the  present  company. 


SPARKS. 

The  directors  of  the  Halifax  Tramway  Company  propose  to 
issue  1,000  shares  of  new  common  stock  to  pay  for  improve- 
ments in  the  company's  lighting  plant. 

The  Engineering  Societj'  of  the  School  of  Practical  Science 
have  elected  D.  Sinclair  president,  E.  A.  James  vice-president, 
D.  H.  Pinkney  con esponding  secretary,  and  T.  C.  lining 
recoiding  secretary. 

Mr.  J.  W.  Burke,  of  Wall  street,  New  York,  and  owner  of  the 
electric  railway  at  Sherbrooke,  Que.,  is  interesline  himself  in 
the  proposed  electric  road  from  Windsor  to  Kingsville  and  Leam- 
ington, of  which  Mr.  A.  J.  Nelles,  of  Hamilton,  is  the  promoter. 
The  road  would  pass  through  a  well-settled  counlrj-  and  touch  a 
number  of  thriving  towns  and  villages. 

A  memorandum  prepared  bj  Mr.  J.  W.  Langmuir,  Chairman 
of  the  Commissioners  for  the  Queen  N'ictoria  Niagara  Falls 
Park,  shoW'S  the  following  details  of  the  work  done  and 
contracted  for  in  connection  with  the  power  development  of  the 
Canadian  Niagara  Power  Company  at  Niagara  Falls  :  Con- 
duit, cable  and  electrical  machinery  for  use  during  construction, 
purchased  ».nd  installed  at  a  cost  of  $20,664  :  wheelpit  exca\'a- 
tion,  $19,150  :  tunnel  and  shaft,  $513,000  ;  cofferdam,  materials 
purchased,  $29,000  ;  contract  for  cofferdam,  (now  almo;>t 
complete),  $23,000  ;  wheelpit  and  intake  canal,  $500,000  ; 
bridge  across  canal  opening,  to  be  made  of  masonry  instead  of 
steel, to  preserve  aesthetic  charm  of  park,  $55,000  :  transformers; 
generators,  exciting  machinery  and  switchbo.irds — contract  let 
to  Canadian  General  Electric  Company  for  nine  transformer* 
for  proposed  transmission  to  Toronto  and  elsewhere,  $43,200  ; 
contract  let  also  to  Canadian  General  Electric  Company  for 
three  10,000  e.  h.p.  generators,  $209,475  '<  contract  authorized 
for  exciting  machinery,  $16,000  ;  contract  also  authorized  for 
switchboard,  $75,000  ;  turbines,  contracts  made  for  plans  of 
10,000  h.p.  turbines,  $10,000  :  upon  receipt  of  these  plans  the 
compan\'  is  authorized  to  order  three  10,000  h.p.  turbines,  at  a 
cost  of  $130,000  ;  lands  purchased  adjacent  to  park,  and  laid 
out  for  manufacturing  sites  and  an  industrial  village,  $75,000. 
These  make  a  total  of  $1 .7 16,489. 


JACK  SHAFT  EQUIPMENTS 

For  EiGiric  Uont  and  Power  Plants. 


Floor  Stands, 

Self-Oilino-  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pulleys, 

Clutch  Couplings, 

Iron  Pulleys, 

Iron  Centre  Wood  Rnii 

Pulleys 

Belt  Tiohteners,  Etc. 


Pl£i.ns  £i.nd  E2stim.tes  Fui^nisheci. 


SEND  FOR 
200  PAGE 
CATALOGUE. 
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ODGE  MAN'F'G  CO.,  OF  TORONTO,  LIMITED 

Engineers,  Founders  and  Machinists. 

TORONTO,  ONT. 
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THE  MOST  SATISFACTORY  SERVICE  IS  ASSURED 
BY  THE  CLOSE  REGULATION  OF  

Packard 
Type  ''I.'' 
Transformers 


The  iron  used  in  type  "  L"  Transformers  is 
imported  from  England,  is  of  the  best  grade 
obtainable  and  of  a  far  better  quality  than  can  be 
obtained  in  the  United  States.  There  is  absolute- 
ly no  "  ageing"  of  this  superior  iron  and  by  its 
use  in  type  "  L"  there  is  probably  less  energy 
lost  in  hysteresis  than  in  any  other  transformer 
made.  With  this  low  core  loss  and  close  regula- 
tion a  very  high  efficiency  is  attained  on  both 
full,  fractional  and  all  day  load.  Every  type 
"  L"  transformer  is  tested  on  full  load  for  three 
days  and  tested  between  primary  and  secondary 
coils,  and  between  coils  and  iron  on  an  alternat- 
ing current  of  10,000  volts. 


LAMPS 

AND 

TRANSFORMERS 
hYlo 

LAMPS 


Sole  agents 
in  canada 
forSCHEEFFER 

RECORDING 
WATT  METER. 


AMPERE 


Induction 
Motors 


Two  and  Three  Phase 


High  Power  Factor 
High  Efficiency 


THE 


R.  E.  T.  PKINGLE  COMPANY.  LIMITED 


Hkancii  :  ST.  JtlllX,  \.  M. 


—172  Daihoiisie  Street,  MONTREAL 


Full  Steele  of  Electricai  Supplies. 


Prompt  Shipments. 
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SPARKS. 

The  Canadian  General  Electric  Company  has  been  authorized 
to  increase  its  capital  stock  to  $3,000,000. 

The  Colchester  Electric  Lighting  Company  has  been  formed 
at  Truro,  N.  S.,  to  engage  in  the  electric  lighting  business  at 
that  place.  It  is  proposed  to  establish  a  modern  plant  to  cost 
about  $80,000,  and  to  lay  underground  wires  through  the  centre 
of  the  town.  Power  will  also  be  furnished  for  manufacturing 
purposes. 

The  Canadian  Pacific  Railway  has  just  installed  in  the  Wind- 
sor street  station,  Montreal,  seven  improved  electric  clocks. 
Mr.  R.  J.  Scott,  who  is  chief  inspector  of  time  service  for  the  C. 
P.R.,  claims  I  hat  the  electric  system  he  has  elaborated  isthe  best 
on  the  continent.  He  has  upwards  of  1,600  clocks  under  his 
control  in  the  operating  department  alone,  and  only  allows  ten 
seconds  variation  from  St.  John  to  Vancouver 


Mr.  A.  Bowen,  who  recently  purchased  the  water  jxjwer  at 
Andrewsville,  intends  to  install  an  electric  plant  which  will  fur- 
nish power  to  operate  flour  mills  at  Kemptville  and  light  the  vil- 
lage. Andrewsville  is  fifteen  miles  from  Kemptville,  and  it  is 
said  that  Mr.  Bowen  hopes  to  furnish  light  and  power  to  tue 
farmers  along  the  route  of  the  transmission  line. 

The  city  engineer  of  Toronto  has  reported  that  it  would  cost 
$22,700  to  install  an  electric  light  plant  on  the  island  to  supply 
150  arc  lights,  and  $30,250  if  1,500  incandescent  lights  were 
upplied  in  addition. 

The  Shawinigan  Falls  Terminal  Railway  Company 
is  seeking  a  Quebec  charter'  to  construct  a  steam  or 
electric  railway  in  the  village  of  Shawinigan  Falls  and  the 
counties  of  St.  Maurice  and  Champlain.  The  capital  stock  is  to 
be  $200,000.  The  promoters  include  Messrs.  Vivian  Burrill,  of 
Shart'inigan  Falls,  and  W.  C.  Johnson  and  R.  W.  Douglas,  of 
Montreal. 


Pittsburgh 

Transformers 


DOR/VBILITY. 

Transformer  burn-outs  are  expensive — and  dangerous. 
You  cannot  afford  to  use  transformers  which  are  not 
durable,  nor  should  these  be  permitted  to  endanger  the 
lives  and  property  of  consumers. 

The  reliability  of  the  Type  K  results  from  good 
design  and  thorough  insulation. 

It  pays  to  use  Type  K  transformers. 

Bulletin  No.  8,  Ultimate  Efficiency  of  Transformers. 


Pittsburgh  Transformer  Company 


Pittsburgh,  Pa.,  U.  5.  A. 


1  OKM  20 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc 


Electric  Automobiles 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Catalogu.e  and.  Frires 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 
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TRADE  NOTES. 

The  transformers  for  the  Sheik's  Island  power  plant,  of  which 
a  description  appeared  in  our  last  issue,  were  supplied  by  the 
Packard  Electric  Company,  Limited,  of  St.  Catharines,  Ont. 

The  annual  meeting  of  the  Robb  Engineering  Company, 
Limited,  was  held  at  Amherst,  N.  S.,  on  March  i8th,  when  Mr. 
D.  W.  Robb  was  elected  president.  The  report  of  the  directors 
showed  that  the  past  year  had  been  the  most  successful  in  the 
history  of  the  enterprise.  The  output  was  about  $250,000,  and  a 
large  amount  of  orders  have  been  booked  for  the  present  year. 

The  R.  E.  T.  Pringle  Company,  Limited,  of  Montreal,  have 
recently  sent  their  customers  a  pamphlet  emphasizing  the  fac' 
that  they  are  in  the  market  with  an  alternating  induction  motor 
equal  to  anything  manufactured  at  this  time.  These  motors 
are  manufactured  by  the  Ampere  Electric  Manufacturing  Com- 


pany, for  whom  -l+ie  R.  E.  T.  Pringle  Company  are  general 
sales  agents.  Among  the  companies  whcih  have  installed  their 
motors  are  the  Dominion  Cotton  Mills  Ccmpany  and  Dominion 
Oil  Cloth  Company,  Montreal  ;  Jacques  Cartier  Water  Power 
Company,  Canadian  Electric  Light  Company  and  Quebec 
Railway,  Light  &  Power  Campany,  Quebec  ;  Cataract  Power 
Company,  Hamilton,  and  others. 


Surveys  are  being  made  for  the  extension  of  the  St.  Thoma^ 
Street  Railway  to  Port  Stanley. 

It  is  stated  that  work  is  to  be  commenced  immediately  on  the 
power  development  to  be  undertaken  by  the  Vancouver  Pow^r 
Company.  It  is  expected  that  the  project  will  be  completed  in 
(WO  years,  and  that  20,000  horse  power  will  be  available.  A 
two  mile  tunnel  connecting  two  lakes  will  be  built. 


The  ftardill 
CorripoUncI  Engine 


Medium  Sj)eed 


Simplified  Valves 


Universal  Application 


Perfect  Design 


Economy, 
Durability,  Simplicity,  Small  Cost. 
All  Steam  Users  are  interested. 
Send  for  Catalogues  and  Prices 


Built  in  all.  cases  &//. 


THE  HARDILL  COMPOUND  ENGINE  CO., 

OF  miTCMELL.  OINT..  lll/VVITEO 


The  Performance  of  the 

Westinghouse  Multipolar  Motor 


is  eminently  .satisfactory — the  motor  is  built  to  run 
clay  and  night  with  no  further  attention  than  an 
occasional  filling  of  its  self-aligning,  self-oiling 
bearings. 

In  most  motors  the  weakest  point  is  the 
commutatjr,  which  wears  down  unevenly,  gets 
rough,  or  because  it  possesses  no  fixed  commuta- 
tion point,  sparks  badly  ;  or  again,  lacking  a 
generous  proportion,  is  apt  to  run  hot. 

The  Westinghouse  Motor  is  free  from 
these  troublesome  defects. 


Westinghouse  Electric 

and  Mfg.  Co.,  Pittsburg,  Pa. 
Write  Ahearn  &  Soper,  Limited,  Ottawa,  Canada. 
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SPRAGUE   ELECTRIC  CO 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Inierior  Cables. 


Watson  Jack  &  Co.,  Montreal 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription—  for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  atalogues. 


The  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  E  gie 
runs  with  practically  no  atten- 
tion— any  boy  can  "manage  it — 
running  expenses  verj'  light. 
Ready  Tor  work  on  the"  minute. 
Suitable  for  running  indepen- 
dent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
14  H.P.  size — the  only  vertical 
style  built,  all  other"  sizes  are 
horizontal. 

Write    r  ooklet. 


w  mm  CO..  iiM 


970  King 
Street 
Subway 


ORONIO 


NEW  GUTMANN  WATT  METER 

FO/?  ALTBRNATINQ  CURRENTS 

IN  SHORT 

The  New  Meter  is  of  the  sealed  type. 

Is  correct  on  all  loads  from  two  per  cent,  of 
its  capacity  to  fifty  per  cent  overload. 

Internal  losses  are  practically  nothing. 
Accuracy  maintained. 

Simplicity  in  design. 

Firmly,  constructed. 

Dust,  insect,  moisture  and  water  proof. 
Extremely  light  weight  (10  lbs.) 
Pleasing  in  appearance. 

Reads  directly  in  watt  hours. 
Easily  installed. 

No  complicated  parts. 
No  friction. 


JOHN  FORMAN, 


708  &  710  CRAIG  ST., 

MontresLl. 


JOHN  mcDOUGALL  -  6al6clonlan  iron  Works  /V\ONTREf=\L.  QUE. 
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THE  NEW  ELECTRIC  LIGHT  PLANT 
AT  ALLISTON. 

One  of  the  fineiit  and  most  complete  plants  of  its  size 
in  Ontario  is  the  new  one  of  the  Alliston  Electric  Light 
Company,  which  was  completed  last  September. 

Early  in  the  spring  of  igoi  it  was  decided  that  some 
radical  changes  were  necessary  for  the  proper  continu- 
ance of  business,  for  the  following  reasons : 

First,  the  steam  plant  was  over-loaded,  and  being  of 
an  old  type,  expensive  to  operate.  Second,  the  building 
was  badly  in  need  of  repairs.  Third,  there  was  no 
capacity  for  handling  any  extension  of  the  system. 


bed-room  for  the  engineer  8xg  feet,  a  fire-proof  oil  and 
store-room  7x12  feet,  beside  the  engine-room  27  x  ^8 
feet,  and  the  boiler-room  12^  x  40  feet.  In  the  engine- 
room  the  allotment  of  floor  space  has  been  exceptionally 
liberal,  and  as  a  result  the  engineer  has  easy  access  to 
any  bearing  or  any  part  of  the  machinery  with  perfect 
safety  to  himself,  a  feature  which  is  often  overlooked 
in  many  plants. 

The  steam  plant  was  manufactured  and  installed  by 
the  Goldie  &  McCulloch  Company,  of  Gait,  and  con- 
sists of  one  of  their  Wheelock  engines,  return  tubular 
boiler,  counter-shaft  with  complete  equipment,  belted  jet 
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Therefore  an  entirely  new  building  was  erected,  and, 
with  the  exception  of  the  electrical  apparatus,  which 
was  comparatively  new,  was  equipped  with  new  and 
modern  machinery. 

The  power  house  is  a  brick  and  stone  structure  42  x 
48  feet  and  situated  about  fifty  vards  immediately  north 
of  the  old  building.  It  was  considered  advisable  to 
erect  a  new  building,  owing  to  the  fact  that  the  new 
machinery  would  necessitate  extensive  alterations  to  the 
old  building,  at  a  large  expense,  and  even  then  it  was 
not  likely  to  be  satisfactory.  Again,  in  the  new 
situation  a  much  better  rate  of  insurance  is  obtainable, 
also  increased  facilities  for  the  development  of  a  certain 
amount  of  water  power,  and  ample  yard  room  near  by 
for  the  storing  of  the  wood,  wliich  formerly  had  to  be 
piled  some  distance  from  the  plant. 

The  new  building  is  laid  oul  in  a  manner  somewhat 
different  from  the  average  plant  of  this  size,  containing 
as  it  does  an  office  for  the  superintendent  8  x  i  i  feet,  a 


condenser  and  duplex  steam  pump.  The  onj;inc  is  of 
their  latest  type  and  is  single  cylinder  condensing  14  x 
34  inches,  with  fly  wheel  11  feet  6  inches  in  diameter  and 
20  inch  face.  At  go  r.  p.  m.  and  using  low  pressure  it 
is  rated  to  give  125  h.  p.,  but  up  to  tlio  present  there 
has  been  no  demand  exceeding  100.  It  is  expected, 
however,  that  in  the  near  future  considerably  more  than 
this  will  be  required. 

The  counter-shaft  is  in  liiree  sections,  of  which  two 
only  are  erected.  It  is  mounted  on  iron  stands  of 
substantial  and  neat  design,  with  self-oiling  bearings. 
The  first  section  is  belted  to  the  engine  fly-wheel  with  a 
double  ply  endless  leather  belt,  18  inches  wide,  over  a 
42  inch  drive.  Immediately  in  front  of  this  pulley  is  an 
adjustable  tightener  to  give  the  belt  suflkient  contact 
and  also  take  up  any  unnecessary  slack.  The  second 
section  contains  the  drive  pulleys  for  the  condenser  and 
for  the  alternator,  the  latter  pulley  being  49  inches  in 
diameter.    These  two  sections  are  connected  by  a  27 
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inch  Wilkinson  clutch  coupling.  The  third  section, 
which  will  be  belted  to  the  water-wheel,  will  also  be 
connected  to  the  second  by  a  similar  coupling  when  the 
water-wheel  is  installed.  This  will  likely  be  the  coming 
summer. 

The  water  power  is  obtained  from  a  dam  on  the 
Boyne  river,  which  runs  through  the  town  of  Alliston. 
An  average  head  of  about  16  feet  is  thus  obtained. 
There  is  a  75  barrel  flour  mill,  however,  using  what  it 
requires,  but  at  certain  seasons  of  the 
year  there  is  a  great  deal  more  than 
it  can  use,  so  by  installing  a  wheel 
for  the  plant,  a  cheap  power  can  thus 
be  obtained  for  at  least  two  months  of 
the  year,  if  not  more,  which  would 
easily  pay  for  the  investment  by  the 
increased  economy  in  running  ex- 
penses. 

The  condenser  is  down  cellar  and  is 
reached  by  an  open  stairway  from  the 
engine-room.     The    pump    is   gx  12 
inches  and  has  very  little  lift  from  the 
intake  at  the  river — about    four  feet 
only — which   means  an  easy  supply  of 
Water.    The  discharge  is  piped  to  a  hot 
well,  built  of  brick  and  cement,  with 
13  inch  walls  and  a  capacity  of  about  500  gallons.  The 
fact  of  this  constant  and  ever-ready  supply  of  water  for 
fire  buckets  was  a  redeeming  feature  in  the  cost  of 
insurance. 

The  boiler  feed  is  a  duplex  steam  pump  5/4^  x  3}^  x 
6.  The  suction  is  piped  to  the  hot  well  and  also  direct 
to  the  river,  thus  insuring  a  constant  supply  at  all  times. 
Besides  the  discharge  to  the  boiler,  there  is  also  a  valve 
and  connection  for  hose,  in  case  of  fire.     This  feature 


high,  built  on  the  side  wall  of  the  building,  and 
connected  with  the  boiler  by  a  smoke  pipe  of  the  same 
size  as  the  stack.  In  setting  the  boiler,  tha  drawings, 
which  called  for  18  inch  walls,  were  exceeded  and  a  22 
inch  wall  substituted.  From  the  way  the  boiler  now 
holds  steam  when  standing,  it  is  thought  that  the 
increased  expenditure  was  more  than  justified.  It  will 
be  of  interest  to  many  to  know  that  the  new  plant  is 
now  running  all  steam  and  driving  much  heavier  loads 
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effected  another  substantial  reduction  in  insurance  and 
combined  with  the  hot-well,  was  the  principal  factor  in 
reducing  the  former  rate  by  about  one  dollar  per 
hundred.  In  case  of  accident  to  the  pump  there  is  an 
auxiliary  feed,  in  the  form  of  a  Penberthy  injector  of 
suitable  capacity. 

The  boiler  is  a  flush-front  return  tubular  63  x  14,  with 
84  three  inch  flues  and  tested  to  180  lbs.,  giving  a  safe 
working  pressure  of  120  lbs.  if  desired.  The  smoke- 
stack is  76  feet  high,  60  feet  of  iron,  28  inches  in 
diameter,  standing  on  a  base  of  brick  and  stone  16  feet 


Alliston  Electric  Light  Plant — Exciter  and  Switchboard. 


with  a  fuel  consumption  of  one-half  cord  wood  less  per 
night  than  was  required  by  the  old  plant  assisted  by  40 
h.  p.  of  water  through  the  greater  part  of  the  year. 

The  old  plant,  by  the  way,  consisted  of  a  Killey 
automatic  slide  valve  engine  14  x  22  and  a  return  tubu- 
lar boiler  60  x  13,  on  which  a  working  pressure  of  60 
lbs.  only  was  allowed  by  the  Boiler  Inspection  and 
Insurance  Company,  so  it  will  be  seen  that  the  contrast 
between  the  old  and  new  is  very  marked. 

The  electrical  equipment  of  the 
plant  consists  of  a  60  k.w.,  type  A., 
S.  K.  C.  alternator,  installed  by  the 
Royal  Electric  Company  about  three 
years  ago,  and  an  Edison  bi-poiar 
exciter  of  i)^  k.  w.  The  switch- 
board is  of  wood,  but  being  of  neat 
design  and  painted,  this  is  a  feature 
easily  overlooked.  The  lightning 
arresters  are  three  in  number,  two 
of  the  Wurt's  type  and  one  of  the 
S.  K.  C.  The  ammeters  are  of  the 
round  pattern,  manufactured  by  the 
Royal  Electric  Company,  while  the 
voltmeter  is  square  and  of  Canadian 
General  Electric  manufacture.  The 
switches  are  four  in  number  and  are 
mounted  on  white  marble  bases. 
Two  of  them,  double  pole  single 
throw,  are  on  the  main  lines,  while 
the  other  two,  double  pole,  double 
throw,  are  on  the  voltmeter  and  street  lighting  circuit 
respectively.  The  rheostat  is  of  the  box  type  and  is 
mounted  on  the  face  of  the  board.  It  will  be  noticed 
in  the  illustration  that  the  lines  leading  outside  from 
the  board  to  the  pole  line  are  only  connected  in  tempor- 
arily, on  account  of  the  coiling  not  yet  being  finished. 

For  street  lighting  the  alternating  enclosed  arc  lamp 
is  used,  connected  in  multiple  across  the  secondaries  of 
a  separate  primary  circuit,  which  is  controlled  frv->m  the 
switch-board.  Light  for  two  weeks  in  winter  and  for 
three  weeks  in  summer  is  obtained  from  one  trimming 
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of  the  carbons,  althoug-h  the  lamps  are  inspected  and 
inner  globes  cleaned  regularly  once  a  week.  On  the 
incandescent  circuit  they  are  now  driving  in  the 
neighborhood  of  1000  lights,  but  it  is  expected  to 
increase  this  number  considerably  during  the  year, 
having  already  added  on  over  100  lights  since  the 
completion  of  the  plant. 

Mr.  W.  J.  Fletcher,  who  has  for  many  years  been 
associated  with  electric  lighting  at  Alliston,  is  superin- 
tendent of  the  plant,  and  Mr.  R.  H.  Martindale  is  the 
electrician  in  charge.  To  Mr.  Fletcher  is  largely  due 
the  credit  of  the  excellent  general  plan  and  layout  of  the 
building  and  the  quality  of  the  work  done  during 
construction,  for  he  personally  superintended  all  build- 
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ing  operations.  Taken  altogether  and  in  comparison 
with  other  places,  Alliston  has  a  plant  of  which  its 
owners  may  be  justly  proud. 


THE  KINGSTON  LIGHTING  PLANT 
ARBITRATION. 

Judge  Lount  has  handed  out  his  judgment  on  the 
motion  of  the  Kingston  Light,  Heat  and  Power  Com- 
pany, of  Kingston,  Ont.,  against  the  award  of  the 
arbitrators  appointed  by  the  city  and  company.  He 
has  dismissed  the  motion  with  costs,  holding  that  the 
company  is  not,  under  the  agreement,  entitled  to  be 
paid  for  its  franchise — valued  by  the  arbitrators  at 
$80,000 — nor  that  it  is  entitled  to  the  10  per  cent, 
statutory  addition  to  the  value  of  the  plant. 

In  July,  1896,  the  company  contracted  with  the  city 
to  light  the  streets  for  a  term  of  five  years  running 
from  1st  January,  1897.  Clause  13  of  this  agreement 
gave  an  option  to  the  city  to  purchase  the  "  works, 
plant,  appliances  and  property  "  of  the  company  at  the 
end  of  the  five  years  at  a  price  to  be  fixed  by  arbitration. 
Clause  15  of  the  agreement  provided  that  in  the  event 
of  the  "  works,  plant  and  property"  of  the  company 
being  purchased  by  the  city,  the  company  should  cease 
to  exist  as  a  corporation  and  should  surrender  and  set 
over  to  the  city  "  all  the  rights,  franciiises,  privileges 
and  imnuuiities." 

The  City  Council  decided   to  exercise   the  option  to 


purchase  the  company's  property  and  plant  and  gave 
the  necessary  notice.  The  arbitrators  appointed  were 
Judge  McDougall,  of  Toronto,  for  the  city,  Judge 
Price  for  the  company,  Judge  McTavish,  of  Ottawa, 
being  the  third  appointed  by  the  first  too.  AH  three 
arbitrators  agreed  in  valuing  the  plant  and  property — 
that  is  the  tangible  assets — of  the  company  at 
$170,373.  AH  three  arbitrators  agreed  in  valuing  the 
franchise  of  the  company  at  $80,000.  At  this  point, 
however,  a  difference  of  opinion  arose  as  to  the  proper 
interpretation  of  the  agreement.  Judge  McDougall 
and  Judge  McTavish  held  that  the  city  never  con- 
tracted to  purchase  the  company's  franchise  at  a  price 
to  be  fixed  by  arbitration  ;  but  that  when  the  city 
acquired  the  company's  works  and  tangible  property 
under  clause  13  of  the  agreement,  the  company  should 
under  clause  15  cease  to  do  business  and  should  sur- 
render its  franchise  to  the  city.  On  the  other  hand. 
Judge  Price  was  of  opinion  that  the  city  had  contracted 
to  buy  the  franchise  at  a  price  and  should  pay  the 
$80,000  at  which  the  franchise  was  valued.  Judge 
Price  was  also  of  opinion  that  the  city  should  pay  the 
company  the  present  value  of  10  per  cent,  on  the 
$i7o>373  is  provided  by  statute  in  the  case  of  com- 
pulsory expropriation  of  gas  and  electric  plants. 

In  the  result  the  award  meant  that  the  city  should 
pay  $170,373  for  the  company's  plant  and  proper!}- 
and  nothing  for  the  franciiise.  The  company  moved 
against  this  award  and  sought  to  have  it  amended  by 
adding  to  the  $170,373  the  sum  of  $80,000  for 
franchise  and  also  the  present  value  of  ten  per  cent,  on 
the  $170,373.  This  motion  is  by  the  judgment  just 
delivered  dismissed  with  costs,  the  city  thus  succeed- 
ing on  all  points. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 

Honrs 

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

P.M.  7.30 

P.M.  3.10 

7.40 

2    .  .  . 

7.30 

3  4c 

8. 10 

3.  .  .  . 

"  7-30 

4-13 

«-45 

4  

"  7-30 

4. 1 5 

«-45 

5.  .  .  . 

"  7-30 

"  4-'.S 

8-45 

6  

"     7- 30 

4- '5 

8-45 

7.  .  .  . 

"  7-3° 

4.15 

8-45 

8  

7.30 

"      4- '  5 

8-45 

9  

"  7-3° 

//  4.00 

8.30 

10. . . . 

"  7-30 

II  4.00 

8.  30 

II.... 

"  7-30 

II  4.00 

8.30 

12  ...  . 

'  10.15 

II  4.00 

5-45 

13  

//    1 1 . 00 

//  4.00 

5.00 

14  

'/    11. 30 

II  4.00 

4-3^' 

16.... 

7  0.00 

//  4.00 

4.00 

17  ... 

■'  "•3° 

II  4.00 

3 -.30 

18  

II  1.00 

"  3-45 

2-45 

19.  .  .  . 

"      '  ■  3^ 

"  3-45 

2- '5 

20. . . . 

No  Lijjin. 

No  Light. 

21  ...  . 

22  ...  . 

23. . . . 

A.M.  8.00 

-A.M.  10.00 

2.00 

24. . . . 

//  8.00 

//  10.40 

2.40 

25. . . . 

S.oo 

//      I  1.20 

3.20 

26. . . . 

8.00 

"  0.00 

4.00 

27. . . . 

8.00 

//  0.30 

4-30 

28. . . . 

//  8,00 

1 .  1 5 

.S-'.S 

29  

8.00 

'•45 

S-4.S 

30. . . . 

//  8.00 

2.  i  5 

6...S 

31  ...  . 

"  8.00 

"  ^.45 

^'•4.S 

I'ol.il   162.05 


The  Port  Dover-Mcrliii  I'lloclric  R<iil\vay  Company  has  changoil 
its  iiaim-  to  the  Cuaiul  V'alloy  Traclion  Uailway  Company. 

Ml.  K.  |.  Wilson,  manager  ol  C.  I'.  I\.  Toli'i;ra|ilis  al 
Kingston,  Out.,  tor  the  past  filleen  j-oars,  li.is  hi-oii  ap|)iiliili-il 
suporintoiident  of  liie  Osliavva  KIcctric  Railway. 
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The  Electrical  Review,  of  New  York, 
*^°^Ele*ctric''u'ght.     has    collected   from  electric  lig^hting- 

companies  some  valuable  statistics 
regarding^  the  cost  of  fuel,  the  rates  charged  for  electric 
current,  and  the  basis  of  charge.  The  highest  price 
paid  for  coal  is  $6  per  ton,  and  the  lowest  price  Si  per 
ton,  the  latter  representing  slack  coal  and  the  former 
"run  of  mine."  The  average  price  is  82. 96  per  ton 
delivered  at  the  plants.  It  would  seem  from  the  figures 
that  the  price  of  fuel  is  in  many  instances  but  a  minor 
factor  in  determining  the  cost  of  electric  current,  inas- 
much as  in  the  Middle  States,  where  the  average  cost 
of  coal  is  $2.29  per  ton,  the  base  charge  for  power  is 
12  cents  per  kilowatt-hour,  while  in  the  Western  States, 
where  coal  costs  an  a\"erage  of  S3. 68  per  ton,  the  average 
charge  is  only  7.5  cents  per  kilowatt-hour.  If  the 
figures  are  to  be  taken  as  correct,  there  are  other  ele- 
ments than  the  cost  of  fuel  which  are  of  more  importance 
in  determining  the  charge  to  be  made  for  current.  The 
highest  base  rate  of  charge  made  anywhere  is  20  cents 
per  kilowatt-hour,  this  rate  being  confined  to  a  few 
stations  in  the  Eastern  States.  The  average  base 
charge,  taking  the  entire  country  into  consideration,  is 
1 2.3  cents  per  kilowatt-hour,  while  the  average  mini- 
mum charge  to  large  consumers  is  5.  i  cents.  The 
method  of  charging  for  current  is  now  confined  very 
largely  to  the  meter  system.  The  statistics  show  that 
87  per  cent  of  the  supply  stations  use  the  meter  basis 
exclusively,  while  only  9  per  cent,  adhere  to  the  old 
contrast  basis,  and  4  per  cent,  use  both  the  contract 
and  meter  basis. 


The  Shawinigan  Water  Power  Com- 
Electric  Power  in  ,  cc  ■  u  j  ^ 

Montreal        pany  have  officially  announced  that 

they  will  be  prepared  to  deliver  electric 

power  in  Montreal  in  September  of  this  year.  The 

contract  for  the  transmission   line  has  been  awarded, 

and     we  are  told    is    to  be  carried  to   a  speedy 

completion.    The   company   are  certainly  exhibiting 

much  confidence  in  the  prospective  demand  for  electric 

power  in  Montreal,   where  at  this  present  time  there 

does   not  appear  to  be  a  very  promising  opening  for 

another  company.     It  is  hoped  that  they  may  not  be 

doomed  to  disappointment.    To  say    the  least,  the 

directors  of  the  company  are  enterprising,  as  in  the  face 

of  the  defeat  by  the  Quebec  Legislature  of  a  bill  which 

was  intended  to  give  the  company  the  necessary  rig^hts 

for  the  distribution  of  power  in  Montreal,  it  is  proposed  to 

proceed  with  the  enterprise.     It  may  be  that  their  plans 

are  being  concealed,  but  unless  privileges  can  be  secured 

from  some  of  the  existing  companies,  it  is  difficult  to 

see  how  they  will  be  able  to  operate  in  Montreal.  The 

antipathy  which  exists  ag'ainst  the  placing  of  more 

poles  and  wires  in  the  streets,  is  believed  to  be  too 

strong  to  admit  of  the  privilege  being  granted  to  the 

Shawinigan  Company.     Possibly  they  are  relying  on 

underground  construction  as  a  final  re.sort,  but  in  such 

case  the  territory  in  which  they  could  operate  would  be 

extremely  limited.     While  there  are  doubtless  some 

advantages  in  placing  wires  underground,  such  work 

must  be  considered  as  a  business  proposition.     It  is 

only  in  thickly  populated  districts  that  underground 

construction    can    be    resorted    to    with    profit.  To 

construct  one  hundred  feet  of  underground  conduit  for 

two  and  three-phase  circuits  costs,  it  is  estimated,  in 

the  noigliborliood  of  one  thousand  dollars.     To  Cv"<\or 
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this  cost  alone,  therefore,  a  considerable  sum  must  be 
realized  from  the  sale  of  current  to  customers  situated 
within  that  space.  This  sum  is  greater  than  can  be 
obtained  in  outlying  districts  or  in  any  district  where 
there  are  not  large  users  of  current.  True  the  cost  of 
maintenance  of  underground  conduits  permits  of  a 
saving  as  compared  with  overhead  work.  Another 
point  in  connection  with  underground  conduits  is  that 
the  expediency  of  placing  high  and  low  potential  wires 
in  the  same  conduit  has  not  yet  been  satisfactorily 
settled. 


Three  papers  on  "Electric  Shocks" 
Blectric  Shocks.  were  read  at  a  recent  meeting  of  the 
British  Institution  of  Electrical  En- 
gineers. The  papers  and  the  discussion  which  fol- 
lowed, show  that  very  different  views  are  held  as  to 
the  amoun  t  of  current  that  will  cause  death,  and  that 
it  depends  very  largely  upon  conditions.  It  was  gener- 
ally admitted  that  pressures  below  600  volts  are  not  like- 
to  produce  fatal  results,  while  above  1000  volts  the 
danger  increases  rapidly.  Upon  the  resistance  of  a 
person  depends  to  a  large  extent  the  result.  If  a  per- 
son is  in  feeble  health,  death  might  be  caused  by  a 
p  ressure  of  500  volts.  One  speaker  placed  the  resis- 
tance of  a  person  at  60,000  ohms,  hut  this  was  general- 
ly believed  to  be  too  high.  The  most  valuable  experi- 
ments regarding  electric  shocks  were  claimed  to  be 
those  ol  Dr.  Bleile,  whose  results  were  deduced  from 
about  one  hundred  and  seventy  experiments  on  dogs. 
With  high  alternating  currents,  arrest  of  respiration 
was  the  first  thing  required, and  in  these  cases  artificial 
respiration  was  successful.  With  low  tension  currents 
— 120  volts  and  less^ — there  was  no  effect  on  the  re- 
spiratory organs,  and  the  heart  was  thrown  into  a  con- 
dition of  contraction  from  which  it  did  not  recover, and 
artificial  respiration  was  fruitless.  It  was  found,  how- 
ever, that  if  within  a  given  "time, while  the  heart  was  in 
this  state  of  contraction,  a  high  tension  current  was 
passed  through  it,  the  heart  would  begin  to  beat,  re- 
spiration would  cease, but  would  be  restored  artificially. 
At  the  close  of  the  meeting  a  number  of  persons  pre- 
sented themselves  for  tests,  and  it  seemed  to  be  agreed 
that  what  was  required  was  some  way  of  stimulating 
the  heart  of  a  person  in  suspended  animation  through 
electric  shock. 


with  the  switch-board,  fuses  are  placed  between  the 
generators  and  the  bus-bars,  the  advantage  of  which  is 
in  preventing  the  switch-board  from  being  destroyed  in 
case  of  short  circuits.  Metal  poles  are  used  for  the 
transmission  line.  A  storage  battery  with  a  reversible 
rotary  converter  is  a  feature  of  the  main  sub-station. 
In  the  distribution  of  the  current  for  lighting  and  pow- 
er in  the  city  of  Mexico,  a  primary  voltage  of  2,600  is 
used,  and  part  of  the  primary  distribution  is  under- 
ground. The  secondary  distribution  is  a  two  phase 
system  worked  at  240  volts  for  motors  and  with  a  fifth 
wire  converting  the  lighting  system  into  an  ordinary  al- 
ternatiug  current  three-wire  system  at  120  volts  on  a 
side. 


The    skill    with    which  the  engineer 
Design  of  Electric  ,,. 

Plants.  overcomes     difficulties,     incident  to 

physical  conditions  is  illustrated  in 
the  design  of  a  transmission  plant  in  Mexico,  a  de- 
scription of  which  appears  in  a  recent  issue  of  the 
Electrical  World.  The  available  fails,  five  111  number, 
were  scattered  over  a  considerable  area  and  were 
located  on  two  streams.  The  difficulty  of  constructing 
canals  or  flumes  to  bring  the  water  to  one  central  point 
of  development  rendered  it  advisable  to  build  a  small 
power  house  at  each  fall.  This,  of  course,  increased 
the  attendance  required  as  compared  with  a  single 
large  power  house,  and  the  cost  of  construction  was 
also  greater.  While  wooden  flumes  over  ravines  are 
used  in  this  country,  masonry  aqueducts  were  in  this 
case  adopted.  The  generating  units  were  of  225  kilo- 
wats,  the  periodicity  50  cycles,  and  the  voltage  22,000. 
Wh  en  required  the  whole  system  is  worked  In  nuiltiplo 
with  the  utmost  frceclom,  the  entire  nineteen  gener- 
ators being  sometimes  thrown  together.    In  connection 


A  gentleman  who  recently  spent  some 
l?e^Sou\h' Wales™  time  in  visiting  Canada  after  having 
lived  many  years  in  New  South  Wales, 
had  some  interesting  things  to  say  about  that  countrv. 
He  describes  it  as  a  country  of  vast  natural  wealth.  As 
evidence  of  its  development  he  points  to  the  fact  that, 
although  the  population   is  only  800  ,000,  the  export 


The  Latk  W'ii.i.ia.m  I1.\.\iii.h.>n,  ot  relerhoionKb,  Onl. 

trade  amounts  to  ^^3,000,000  annually.  He  states 
that  New  South  Wales  appears  to  be  the  Mecca  to- 
wards which  political  theorists  and  economists  tend, 
and  in  consequence  socialistic  ideas  prevail  to  a  much 
hirger  degree  than  in  Canada.  For  example,  all  rail- 
ways, telegraph  lines,  and  public  works  of  every  kind 
are  managed  directly  by  the  government.  .Asked  re- 
garding the  result  of  these  conditions,  his  reply 
was  that  under  the  prevailing  system  the  cost  of  public 
works  is  very  much  greater  than  would  he  the  case 
under  our  system  of  constructing  such  works  by  con- 
tract. Another  deplorable  result  is  that  a  system  of 
bribery  and  corruption  universally  prevails,  and  the 
standard  of  public  morality  has  become  impaired.  Some 
years  ago  the  government  of  New  South  Wales 
borrowed  a  large  sum  of  money  for  the  purpose  of  con- 
structing a  railway  from  one  end  of  the  country  to  the 
other,  a  distance  of  about  1,000  miles.  This  money, 
however,  has  never  been  used  for  the  object  for  which 
it  was  borrowed,  but  has  been  diverted  and  frittered 
away  on  a  great  number  of  minor  objects.  Much  of  it 
no  doubt  has  found  its  way  into  the  pockets  of  the  poli- 
ticians. There  is  here  food  for  reflection  for  the  press 
of  this  country  and  those  who  arc  clamouring  for  the 
control  by  the  government  and  the  municipalities  of  all 
kinds  of  business  enterprises. 


52 


THE  CANADIAN  ELECTRICAL  NEWS 


April,  1902 


I   QUESTIONS  AND  ANSWERS  | 

"Subscriber,"  Windsor,  writes  :  I  am  sending  you 
a  number  of  cards  which  I  took  from  our  Wheelock 
engine  under  different  conditions.  You  will  notice  a 
little  kink  shortly  after  the  cut-off,  which  I  would  like 
to  know  the  real  cause  of.  You  will  notice  one  card 
without  it.  I  took  over  20  diagrams  in  half  a  day  and 
they  all  show  the  kink  except  one.  Let  me  know 
what  you  think  of  the  cards  in  general. 

Ans. — You  have  not  given  sufficient  data  to  enable 
us  to  give  an  intelligent  answer,  but  we  believe  that 
the  trouble  is  with  your  indicator.  Sometimes  a  kink 
such  as  is  shown  is  caused  by  the  indicator  being  a 
little  stiff  ;  in  other  cases  by  vibration.  On  the  whole 
the  cards  are  very  good. 

"Reader,"  Smith's  Falls  :  Please  answer  the 
following  qnestions  in  the  next  issue  of  the  Electrical 
News.  I  am  operating  a  10x10  high  speed  engine 
running  at  362  r.p.m.  The  h.p.  of  this  engine  as 
given  by  the  makers  at  300,  325  and  350  r.p.m.,  steam 
pressure  80  lbs,  is  48,  52  and  56  h.p.  respectively.  In 
calculating  the  h.p.  I  make  it  116.80 — where  am  I 
wrong  ?  I  find  the  area  of  the  piston  to  be  78.54 
sq.  in.,  travel  of  piston  for  each  rev.  20  in  x  362  r.p.m. 

12  =  603  X  78.54  =  47359-=- 33,000=  1.43  h.  p.  the 
value  of  iBb  steam.  What  is  meant  by  M.E.P.,  I.H. 
P.  and  initial  steam  pressure  ?  In  changing  from 
1,000  to  2,000  volts  primary,  and  where  the  primary  of 
the  present  transformers  are  only  wound  for  1,000  V, 
would  it  only  be  necessary  in  order  to  make  them  work 
on  2,000  V.  to  double  them  up  on  the  poles,  and 
connect  the  primaries  in  series  ;  the  secondaries  are 
wound  for  both  52  and  104  V. 

Ans. — Your  error  lies  in  the  point  that  you  used 
80  lbs.  the  initial  pressure,  as  the  continuous  pressure 
existing  all  the  time  in  the  cylinder,  whereas  you 
should  use  the  average,  or  mean  effective  pressure,  as 
it  is  usually  termed.  For  80  lbs.  initial  pressure,  non- 
condensing,  and  cutting  off  about  1-5  stroke,  this 
average  will  be  about  35  lbs.,  somewhat  less  than  half 
that  supplier'  by  the  boiler.  M.E.  P.  is  the  abbrevia- 
tion of  "Mean  Effective  Pressure,  by  which  is  meant 
the  average  or  mean  of  the  varying  pressure  in  the 
cylinder  during  a  stroke.  At  the  start  and  up  to  the 
point  of  cut-off  the  full  boiler  pressure  exists,  from 
there  onward  it  gradually  decreases  with  the  expan- 
sion until  it  reaches  zero  with  the  opening  of  the 
exhaust.  The  M.E. P.  is  the  average  of  all  these 
varying  quantities  which  is  effective  for  work  on  the 
piston  during  the  whole  stroke.  I. H.P.  is  the  abbre- 
viation of  "Indicated  Horse  Power"  used  to  designate 
the  horse  power  developed  in  the  cylinder  of  an  engMne, 
as  distinguished  from  the  usual  rating  of  horse  power, 
which  in  most  cases  is  taken  to  mean  the  output  of  the 
engine,  after  deducting  the  losses  in  itself,  available 
for  useful  work.  The  initial  steam  pressure  is  the 
pressure  of  the  steam  at  any  instant  up  to  the  point  of 
cut-off,  as  distinguished  from  the  M.E. P.  or  the  pres- 
sure at  any  given  instant  after  the  steam  valve  has 
closed.  It  is  the  same  as  the  boiler  pressure  minus 
the  losses  in  the  piping.  You  can  connect  your  trans- 
formers as  you  describe  if  care  be  taken  to  put  their 
secondaries  in  parallel  by  means  of  leads  ot  fairly  large 


cross-section,  no  load  being  taken  off  them  between  the 
point  where  they  join  and  either  of  the  transformers. 
It  is  advisable  to  pair  only  those  of  the  same  make 
and  the  same  size,  and  they  should  preferably  be 
mounted  on  the  same  pole  ;  if  further  apart  it  is  a 
question  if  it  would  not  pay  you  better  to  buy  new 
transformers  than  to  erect  the  various  wires  necessary. 
The  proposition  is  not  at  all  a  simple  one,  and  should 
be  carefully  considered  before  work  is  started. 


"Student"  asks  :  ist.  Is  there  any  loss  of  current  or 
electrical  force  in  the  mechanism  of  an  open  arc  direct 
current  series  lamp,  taking  9.6  amperes  at  45  to  50 
volts,  and  if  so,  how  many  watts  are  lost  ?  If  loss 
takes  place  it  would  seem  that  the  last  lamp  in  a  series 
on  a  line  would  have  much  less  force  acting  on  it  than 
the  first  lamps  receiving  the  current  from  the  station 
dynamo,  a  loss  of  force  proportionate  to  the  number 
of  lamps  on  the  circuit.  2nd.  Where  is  the  proper 
point  to  measure  the  voltage  supplying  an  open  arc 
direct  current  series  lamp,  is  it  where  the  current 
enters  or  is  attached  to  the  lamp,  or  is  it  in  the  arc  it- 
self? Is  it  possible  to  measure  the  voltage  in  the  arc, 
and  if  so,  how  is  it  so  measured.  3rd.  Is  there  such  a 
term  as  a  true  watt  used  in  electrical  parlance,  and  if 
so,  what  is  the  difference  between  a  true  watt  and  a 
plain  ordinary  watt. 

Ans.  —  1st.  Strictly  speaking,  the  only  "loss"  in  a 
lamp  such  as  you  describe  is  the  voltage  drop  due  to  the 
resistances  of  the  various  parts  of  the  lamp  through 
which  the  current  has  to  pass.  The  lamp  consumes 
9.6x50  or  480  watts  ;  part  of  this,  90  to  95  per  cent,  is 
used  to  produce  useful  light,  which  is  the  result  sought, 
and  therefore  is  not  a  loss  ;  the  balance  consumed  by 
the  resistance,  and  manifesting  itself  in  the  shape  of 
heat,  which  is  not  of  any  use,  is  a  loss.  The  energy 
consumption  ot  all  the  lamps  in  a  circuit,  presuming 
that  their  adjustments  are  similar,  is  the  same  for  each 
one,  though,  as  each  lamp  takes  say  50  volts  to  operate 
it,  there  will  be  a  steadily  decreasing  pressure  all  along 
the  line  until  between  the  last  lamp  and  the  negative 
terminal  of  the  dynamo  there  will  be  only  50  volts, 
while  betw-een  the  first  lamp  and  '  the  same  terminal 
tliere  will  be,  on  a  50  lighter,  2,500  volts, at  the  second 
lamp  2,450,  at  the  third  2,400,  and  so  on.  2nd.  It  de- 
pends what  you  are  measuring  for,  if  you  want  to  get 
the  voltage  of  the  complete  lamp  you  would  connect 
your  meter  across  the  lamp  terminals,  but  if  you  desire 
to  get  the  voltage  of  the  arc  only,  the  meter  should  be 
connected  to  the  carbons  or  the  carbon  holders.  3rd. 
The  term  true  watts  is  sometimes  used,  in  .ilternating 
correct  work,  to  distinguish  that  part  of  the  current  in 
a  circuit  which  is  in  phase  with  the  voltage  from  that 
part  which  is  out  of  phase.  To  illustrate,  a  single 
phase  machine  may  be  carrying  a  load  of  100  amperes 
at  1,200  volts,  which  gives  an  apparent  kilowatt  output, 
or  as  it  is  more  often  called,  kilo  volt  amperage,  (writ- 
ten for  short  kva),  of  120.  Now,  if  the  power  factor 
is  80%,  the  real  kilo  watts  are  80  ;  of  120,  or  96.  which 
is  then  said  to  be  the  true  watts.  The  term  is  not 
found  very  often,  the  abbreviations  kva  and  kw  being 
now  in  general  use  to  indicate,  the  first  the  apparent  or 
volt  amperes  of  the  circuit,  the  second  the  true  or 
actual  watts.  It  of  course  follows  that  it  the  power 
factor  is  100%  or  unity,  the  two  are  the  same. 


DOMINION  GOVERNMENT  ELECTRICAL 
STANDARDS. 

On  the  following  pages  will  be  found  illustrations  of 
the  principal  apparatus  procured  by  the  Inland  Revenue 
Department  at  Ottawa  as  standards  of  electrical  meas- 
ure. These  instrimients  have  been  selected  by  Nfr.  O. 
Higman,  chief  electrical  engineer,  and  are  ni  compliance 
with  the  requirements  of  the  Electrical  Units  Act 
passed  in  1894.  A.  description  of  the  dill'erent  ap- 
paratus was  given  by  Mr.  Higman  in  a  paper  read  be- 
fore the  Canadian  Electrical  .Association  in  June,  1901, 
and  published  in  the  Electric.\l  News  for  July  of  that 
year,  to  w  hich  the  reader  is  referred. 
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Kelvin  Standard  Composite  Balance. 


Kevlin  Standard  Electro  Static,  Mclticellclar  Voltmeters. 

DOMINION  GOVERNMENT  ELECTRICAL  STANDARDS, 


SCRANTON  ENGINEERS'  CLUB  ELECT  OFFICERS. 

At  the  annual  nieelitig,  on  January  23rd,  1902,  of  the  En- 
gineers' Ciub,  Scranton,  Pa.,  the  following-  oRicers  for  the  en- 
suing year  were  elected  :  President,  H.  II.  Stoek  ;  vice-presi- 
dent, B.  F".  La  Rue,  professor  of  civil  engineering  in  the  Inter- 
national Correspondence  Schools;  Secretary,  A.E.  Lister;  Treas- 
urer, F.  J.  Piatt  ;  Corresponding  Secretary,  A.  B.  Dunning  ;  Li- 
bratian,  H.  M.  Lane,  Professor  of  Mechanical  Engineering  in  the 
International  Correspondence  .Scoools;  Directors,  W.M.  Marplo, 
C.  C.  Rose, and  II.W.  Rowley.  President  Stoek  is  the  able  editor 
of  "  Mines  and  Minerals,"  the  well  known  mining  publication  is- 
sued by  the  Inlernaiional  Textbook  Company,  Scranton,  Pa., 
proprietors  of  the  Inlei  iialii.ii.il  Correspondence  Schools. 


SPARKS. 

We  are  advised  that  the  business  of  the  Pit  I  sbiirgli  Trans- 
former Company  has  reachc^d  such  a  volume  during  the  past 
year,  thai  the  company  lias  about    complcMed  .irraiigeiiifnls  lo 


carry  stocks  of  its  Type  K  transformers  in  sever.d  of  ihe 
principle  cities  of  Canada.  In  the  United  States  the  company 
carries  stocks  in  Philadelphia,  Pittsburgh,  Chicago,  antl  San 
Francisco,  from  which  prompt  deliveries  are  made.  The  frade 
grows  more  antl  more  impatient  of  delay  in  filling  transformer 
orders,  and  the  policy  of  the  Pittsburgh  Transformer  Company 
directed  towards  making  all  shipments  from  stock  on  receipt  of 
order  has  been  highly  appreciated  by  central  station  people. 

The  Washtenaw  Electric  Company,  of  N'psilanii,  Mich.,  using 
Pittsburgh  transformers,  recently  reported  an  unusual  case  of 
overloail  carried  by  this  make.  Two  ten  kilo-watt  transformers 
were  carrying  between  them  a  store  and  opera-house  loail 
which  on  Saturday  nights  was  very  heavy.  The  fuse  on  one  of 
the  10  kilo-watt  transformers  blew  for  some  reason,  and  the 
remaining  10  kilo-watt  transformer  carried  the  combined  lo.id 
of  both,  from  Saturday  niglil  until  Wetlncstlay  night  without 
burn-out.  The  oil  transfiM  iuer,  of  which  the  Pittsburgh  Type  K 
is  a  good  example,  possesses  unusual  ability  lo  take  care  ol 
overloatls  such  as  Ihe  above  case,  which  is  one  of  the  reasons 
wli\'  oil  has  taken  such  a  strong  hokl  in  iransformer  work. 
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GORRBSPONDENGE 


INSPECTION  OF  INTERIOR  WIRING. 

Montreal,  March  28th,  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir  : — Aj  an  old  subscriber,  and  as  an  electrician  who 
has  been  many  years  connected  with  the  "craft,"  the  letter 
signed  "Inspector"  is  full  of  interest.  In  the  main  his  remarks 
are  strictly  in  order,  but  he  has  tc  my  mind  not  hit  out  from  the 
shoulder  sufficiently  at  those  most  in  fault,  viz.,  the  Canadian 
Board  of  Fire  Underwriters  themselves.  I  take  it  that  "Inspec- 
tor" is  a  Montrealer,  and  that  his  remarks  (as  do  mine)  pertain 
to  Montreal  in  particular.  The  Underwriters  admit  themselves 
in  a  late  report,  that  nine-tenths  of  the  fires  caused  have  been  by 
high  tension,"  viz  : — Ayer's  Cold  Storage,  T.  Paton,  Guardian 
Building,  etc.  Now,  as  their  regulations  cover  outside  wiring 
as  well  as  interior,  why  do  they  not  make  some  attempt  10  con- 
trol it,  as  they  do  the  interior  ?  It  is  a  well  known  fact  that  no 
matter  how  good  an  installation  may  be  made  for  110  volts,  that 
not  one  in  a  thousand  will  not  immediately  be  put  "hors  de 
combat"  with  2,000  volts.  No,  instead  of  this  they  not  long  ago 
stamp  their  inspection  reports  that  further  inspection  of  the 
premises  can  be  had  from  "the  lighting  company";  in  fact  allow- 
ing law  breakers  to  be  law  makers  and  placing  a  reputable  con- 
tractor at  the  diction  of  possibly  a  discharged  employee  who 
may  have  been  taken  up  later  by  a  lighting  com- 
pany as  one  of  their  inspectors.  I  do  not  say  that 
such  inspectors  have  shown  any  animus,  but  the 
loop-hole  is  open.  Again,  although  as  before  mentioned  an 
attempt  (not  very  great)  is  made  by  underwriters  at  inspection 
of  interior  wiring  for  public  and  business  buildings,  yet  no 
attempt  whatever  is  made  at  same  in  private  residences,  al- 
though one  of  same  might  be  right  alongside  of  just  such  a 
public  building,  and  by  bad  wiring  cause  a  fire  which  might  en- 
tail the  loss  of  the  public  building  in  itself  wired  according  to  rule. 

I  venture  tn  assert  that  there  is  not  one  secondary  connection 
from  transformer  to  building  in  the  city  of  Montreal  that  comes 
strictly  under  the  regulations.  Further,  sufficient  discrimination 
is  not  used  in  feeding  one  or  more  residences  from  the  same 
transformer.  Often  a  residence  lately  wired  is  connected  to  the 
same  main  as  one  wired  half  a  dozen  years  ago,  thus  bringing 
the  good  installation  down  to  "par"  with  the  bad.  Underground 
wires,  "high  tension,"  would  certainly  cure  some  (not  all)  of  the 
evils  existing,  but  in  all  fairness  to  the  lighting  companies  and  to 
the  customer  who  in  the  end  pays  the  bill,  no  command  for  doing 
this  immediately  should  be  promulgated,  but  a  convenient  future 
date  set  at  which  time  such  conditions  would  be  "un  fait 
accompli." 

By  no  means  be  it  supposed  that  I  believe  interior  wiring  is  all 
right.  As  90  per  cent,  of  the  public  accept  the  cheapest  offer 
and  as  "Inspector"  in  his  letter  intimates,  there  are  "  tramp" 
wiremen  irresponsible  enough  to  accommodate  that  class.  In- 
terior wiring  should  be  fully  and  compulsorily  inspected,  but  as 
it  is  often  and  often  made  dangerous  by  outside  conditions,  the 
two  should  be  inspected  conjointl}'.  riow  ? — by  the  under- 
writers having  nothing  to  do  with  inspections  further  than  paying 
one-half  the  salary  of  a  competent  and  energetic  inspector,  the 
other  half  being  paid  by  the  city.  This  would  prevent  individual 
insurance  companies  over-riding  underwriters,  etc.,  as  com- 
plained of  by  "Inspector."  A  last  word  regarding  the  "Press," 
whose  scare  headings  "Inspector"  also  mentions  :  Thej'  may 
not  be  aware  that  their  action  has  already  begun  to  make  some 
people  quite  nervous,  and  yet  some  of  those  very  newspaper 
offices  are  subject  to  similar  accidental  conditions  with  their  own 
wiring.  They  might  also  have  the  decency  to  use  an  equally 
heavy  type  for  their  disclaimer,  as  for  instance,  Lariviere's  fire 
was  heralded  as  electric  in  bold  type,  but  when  afterwards 
found  to  have  been  caused  by  a  forge  it  was  only  deemed  worthy 
of  mention  as  unobtrusively  as  possible. 

I  do  not  wish  to  trespass  further  on  your  valuable  space,  but 
am  quite  willing  to  say  "more  anon"  if  necessary,  as  for  in- 
stance on  the  cost  of  our  present  official  inspections,  the  folly  of 
asking  certain  risks  to  pay  25  cents  per  hundicd  e.xtra,  or  get 
re-inspection  every  three  months,  etc. 

Yours  truly, 

"Justice  for  All." 


Branch  oflBce  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  April  2nd,  1902. 

Mr.  George  Thompson,  electrician,  formerly  of  Belleville,  Oot., 
has  joined  the  ranks  of  the  Lachine  hydrauhc  forces.  Those 
who  know  George  have  found  him  "  all  right,  '  and  wish 
for  him  every  success  in  his  new  sphere. 

A  \isit  to  the  R.  E.  T.  Pringle  Company's  new  ware-rooms 
presided  over  by  Mr.  Rough,  the  vice-president  of  the  new  com- 
pany, would  lead  one  to  infer  that  they  intend  to  do  "the  trade 
of  Canada,  and  Mr.  Rough  looks  as  if  he  meant  it  too. 

Contractors  report  that  after  a  slack  nionth  or  two  enquiries 
are  now  coming  in  rapidly  and  work  is  picking  right  up.  Pros- 
pects for  a  lively  spring  are  good. 

The  Canadian  General  Electric  Company  have  sold  a  pair  of 
220  volt  D.  C.  generators  to  Messrs.  H.  Lamontagxie  &  Com- 
pany for  a  light  and  power  plant  in  the  new  factory,  former!)  the 
Balmoral  hotel  building.  Construction  is  being  done  bj-  the 
Montreal  Electric  Company. 

We  hear  that  Messrs.  Fred  Thomson  &  Company  have  secured 
orders  from  the  Marconi  Wireless  Telegraph  Company  tor  the 
manufacture  of  some  step-up  transformers  of  a  unique  type  for 
use  in  the  C.  B.  transmitting  station. 

The  electric  installation  at  Shawinigan  Falls  for  the  new 
Belgo-Canadian  Pulp  Company  was  performed  by  the  Montreal 
Electric  Company,  the  specifications  being  by  A.  C.  Rice,  M.  E.. 
of  Worcester,  Mass. 

The  Electrical  Workers  Union  claim  to  be  increasing  their 
membership  steadily,  and  contemplate  providing  a  course  of  in- 
structive lectures  in  the  course  of  a  month  or  so  which  should 
benefit  wiremen  in  general.  They  are  also  attempting  to  secur 
legislation  to  the  effect  that  none  but  those  having  the  necessar 
experience  will  be  allowed  to  install  electric  light  and  jxjwer  wir- 
ing— a  consummation  devoutly  to  be  desired  I 

.■\  Montreal  street  railway  car  ran  away  on  Guy  street  the 
other  day  through  a  brake  bolt  giving  way.  The  trolley  came 
off,  and  the  car  sped  straight  across  the  G.  T.  R.  tracks. 
Luckily,  no  train  was  coming,  and  no  particular  danj,er  to  pro- 
perty or  life  ensued.  On  a  former  occasion  furthur  up  the  same 
street  a  similar,  though  nc>t  altogether  as  fortunate  an  accident 
occurred  about  a  year  ago,  and  a  Toronto  correspondent  wanted 
to  know  why  motorman  did  not  reverse  connections  and  check 
speed  of  car  by  dynamo  action.  A  little  further  enlightenment 
on  this  subject  in  the  pages  of  the  News  might  prove  of  benefit, 
especially  when  it  appears  about  one  of  the  easiest  things  to  do. 
Are  our  cars  not  equipped  with  that  style  of  controller,  or  ai^e 
rnotoriTien  not  advised  of  that  point  ? 

Mr.  David  A.  Starr,  formerly  general  sales  agent  of  the  Royal 
Electric  Company  and  late  as  a  consulting  electrical  engineer  on 
his  own  account,  leaves  Canada  shortly  to  lake  a  prominent 
position  with  the  British  Westinghouse  Co.  Mr.  Starr's  place  of 
residence  will  probably  be  London.  There  are  many  friends, 
both  business  and  private,  who  will  be  sorrj-  that  our  gcnia] 
friend  is  going  away  from  our  midst,  but  who  at  the  same  time 
wish  him  "every  good  luck". 

It  is  said  that  a  case  will  be  brought  on  shortly  by  the  .\lliance 
Insurance  Company,  against  the  Royal  Electric  Company,  to  de- 
termine whether  or  not  the  latter  are  liable  for  the  fire  last  year 
at  the  residence  of  Mr.  Thos.  Paton  on  Sherhrooke  street, 
where  high  voltage  entered  on  house  wiring. 


Tenders  are  being  taken  by  the  Council  of  Coi-iuvall,  Ont.,  for 
lighting  the  town  by  arc  and  incandescant  lights  for  periods  of 
five  and  ten  years. 


We  have  received  a  copy  of  the  third  edition  of  Bell's 
"Electrical  Power  Transmission."  When  the  second  edition  of 
this  work  was  issued  in  1S99  ''^^  longest  transmission  line  in 
commercial  use  was  eighty  miles  and  the  highest  voltage  forty 
thousand.  To-day  electrical  energy  is  transmitted  success- 
fully over  distances  closely  approximating  two  hundred  miles 
and  at  pressures  above  fifty  thv'iusand  volts.  In  the  thirvl  edition 
the  changes  that  have  been  taken  place  in  the  meantime  in  con- 
nection with  electrical  power  transmission  are  clearly  set  forth. 
It  is  stated  that  the  greatest  changes  have  been  in  the  direction 
of  the  more  certain  and  efficient  management  of  very  high  volt- 
ages. .A  brief  chapter  on  commercial  electrical  measurements 
has  been  added  to  the  book.  The  publishers  are  the  Electrical 
World  and  Engineer,  Now  York. 


April,  1902 


THE  CANADIAN  ELECTRICAL  NEWS 


57 


I  TELEGRflPHanOTELErHONE  I 

EXPERIMENTS  IN  LONG-DISTANCE  TELEPHONY. 

With  a  view  to  giving  the  provinces  the  advantage  of  direct 
telephonic  communication,  experiments  have  been  going  on  in 
the  North  of  England.  According  to  a  statement  in  the  London 
Electrical  Engineer,  during  official  tests  by  the  Post  Office 
authorities  in  Leeds,  it  was  found  possible  to  speak  with 
Boulogne,  a  distance  of  about  300  miles.  It  is  understood  that 
this  is  the  first  occasion  on  which  a  telephone  message  has 
passed  between  any  provincial  town  in  the  North  of  England  and 
the  Continent,  with  the  exception  of  Liverpool,  which  was  also 
recently  the  scene  of  similar  experiments.  In  this  case  it  was 
found  possible  to  carry  on  a  telephonic  communication  with 
Paris,  the  distance  covered  being  about  500  miles.  Further 
south  than  Paris,  however,  the  speaker  could  only  be  heard  in 
Liverpool  under  very  favorable  conditions.  It  is  said  that  one 
result  of  these  experiments  has  been  the  abandonment  of  the 
scheme  to  attempt  telephonic  connections  between  London, 
Turin  and  Milan,  the  opinion  being  that  these  cities  are  too  far 
apart  to  be  embraced  in  a  telephone  circuit.  It  is  to  be  noted, 
however,  that  the  distance  one  can  speak  with  the  telephone 
largely  depends  on  the  wires  through  which  the  message  has  to 
be  transmitted,  and  that  the  non-success  of  the  authorities  to  ob- 
tain a  satisfactory  connection  with  the  telephone  between  Liver- 
pool and  towns  south  of  Paris  only  applies  to  the  particular  cir- 
cuits on  which  the  experiments  were  made.  With  heavier  cop- 
per wires  conversations  have  been  successfully  held  over  much 
longer  distances. 


THE  TELEPHONE. 

It  is'hardly  possible  to  realize  that  only  twenty-five  years  ago 
the  telephone  was  hardly  more  than  the  dream  of  two  or  three 
imaginative  scientists,  and  that  it  was  not  until  at  least  a  decade 
later  that  this  means  of  communication  began  to  play  an  import- 
ant part  in  the  daily  life  of  a  considerable  fraction  of  the  earth's 
inhabitants.  There  are  still  not  a  few  million  human  beings  who 
have  never  used  or  even  heard  of  a  telephone,  says  Telephony, but 
they  are  the  millions  who  count  for  little  except  in  their  own  some- 
what mistaken  estimations.  For  all  the  really  active  and  effectual 
part  of  humanity  the  telephone  has  come  to  be  something  not  much 
different  from  a  necessity  of  life.  Social  and  commercia!  acttivi- 
ties  have  so  adjusted  themselves  to  the  machine  which  gives  in- 
definite extension  to  ear  and  tongue  that  were  the  facility,  not 
long  ago  unthought  of,  to  be  suddenly  withdrawn,  the  most  seri- 
ous embarrassments  would  follow.  The  efficiency  of  every  busi- 
ness man  would  be  so  materially  decreased  that  for  a  while  at 
least  there  would  be  grave  trouble  and  confusion.  Yet  people 
have  already  come  to  use  the  telephone  without  a  thought  of 
what  a  marvellous  thing  it  is,  and  we  hear  vastly  more  about  the 
cost  and  imperfections  of  the  service  than  about  the  numberless 
and  inestimable  advantages  derived  from  il. 


TELEPHONE  DECISION. 

Mr.  Justice  Street  delivered  judgment  last  month  in  the  case 
of  the  city  of  Toronto  against  the  Bell  Telephone  Company.  The 
city,  in  effect,  claimed  that  the  company  in  its  local  business  was 
subject  to  provincial  legislation,  and  under  that  legislation  could 
not  use  the  streets  except  by  consent  of  the  muni'-ipalitj-.  The 
judge  upheld  this  contention,  and  said  the  proper  construction 
of  these  acts  treat  the  Ontario  act  as  conferring  s'pecial  rights 
upon  the  defendants  in  regard  to  their  works  in  that  province, and 
at  the  same  time  subjecting  them  to  the  necessity  of  obtaining 
the  consent  of  the  local  municipalities  to  the  use  of  the  streets, 
while  leaving  to  their  act  of  incorporation  its  full  operation  in 
other  provinces.  It  was  declared  that  the  defendants  have  no 
right  to  carry  any  poles  or  any  wires  along  any  streets  of  the 
city  of  Toronto  without  first  obtaining  the  consent  of  the  muni- 
cipal council,  but  inasmuch  as  the  Ontario  act  does  not  make 
their  power  to  carry  wires  across  streets  dependent  upon  the 
previous  consent  of  the  council,  they  may  carry  Ihem  across  the 
streets. 

There  was  in  existence  a  statute  of  the  Ontario  Legislature  re- 
stricting the  powers  of  the  company  in  those  terms  :  "  In  towns 
and  cities  and  in  incorporated  villages  [  the  company  |  shall  not 


erect  any  pole  higher  than  forty  feet  above  the  surface  of  the 
street, nor  carry  any  such  poles  or  wires  along  any  street  without 
the  consent  of  the  municipal  council  having  jurisdiction  over  the 
streets  of  the  said  city,  town  or  incorporated  village.  " 


SEEING  BY  TELEPHONE. 

A  dispatch  from  Paris  of  December  i8th,  says  :  Dr.  Sylvestre, 
the  inventor  who  claims  to  have  discovered  how  to  see  by  tele- 
phone, has  just  described  his  remarkable  discovery,  which  he 
declares  was  a  matter  of  chance.  He  said  :  "  There  is  no  rea- 
son why  as  soon  as  telephonic  cables  are  established  between 
Paris  and  New  York,  we  should  not  see  our  friends  there  as 
easily  as  I  see  you.  I  have  already  seen  the  Marseilles  Tele- 
phone Exchange  from  this  room  by  means  of  my  apparatus,  and 
I  have  chatted  by  telephone  with  M.  Mougeot,  the  French  Post- 
master General,  watched  his  astonishment  and  described  his  ap- 
pearance, his  clothes,  his  office  as  we  talked.  "  The  dispatch 
continues  :  "  Dr.  Sylvestre  showed  a  small  circular  mirror, with 
a  hole  in  the  centre,  into  which  is  screwed  a  tiny  electric  light  of 
i-ioth  candle  power.  This  is  fixed  to  a  telephone's  microphonic 
plate  hy  an  India  rubber  band,  a  pencil-like  instrument  connect- 
ing the  current  with  the  apparatus.  Two  acids  are  allowed  to 
mix,  drop  by  drop,  in  a  torpedo-like  machine,  about  3  inches 
lorg.  This  process  throws  what  Dr.  Sylvestre  terms  a  phos- 
phorescent flame  on  the  looking  glass  connected  with  the  poles, and 
pencil  and  a  sheet  of  any  white,  semi-transparent  tissue,  placed 
before  the  glass,  shows  the  room  in  which  the  other  person  is 
telephoning  no  matter  how  many  miles  away  that  person  may 
be. 


SHORT  CIRCUITS. 

Why  should  the  C.P.R.  telegraphers  demand  more  pay? 
Don't  they  live  on  tick  ? — Toronto  Star. 

It  is  understood  that  a  company  is  being  formed  to  construct  a 
telephone  line  from  Woodvilie  to  Glenarm,  Ont. 

It  is  stated  that  Signor  Marconi  has  decided  to  locate  his 
wireless  telegraphy  station  at  Table  Head,  Glace  Bay,  N.  S. 

The  business  men  and  fruit  growers  in  tne  vicinity  of  Stoney 
Creek,  Ont.,  intend  forming  a  company  for  the  purpose  of 
constructing  a  local  telephone  system.  Mr.  J.  B.  Davis  is 
secretary  pro  tern. 

The  annual  meeting  of  the  Valley  Telephone  Company  was 
held  at  Middleton,  N.  S.,  on  February  13th,  at  which  the  old 
board  of  directors  was  re-elected.  The  capital  stock  of  the 
company  has  been  increased  to  $100,000. 

The  Dominion  Government  has  taken  tenders  for  the  construc- 
tion of  telegraph  lines  from  St.  Peter's  to  Main  a  Dieu,  and  on 
Scatari  Island,  a  distance  of  90  miies,  also  from  Graberus  to 
North  Sj  dney,  Cape  Breton,  a  distance  of  35  miles. 

The  Nova  Scotia  Telephone  Company  has  elected  officers  as 
follows:  President,  B.  W.  Chapman';  vice-president,  R.  Uniacke; 
secretary-treasurer,  T.  N.  Goudge  ;  directors,   C.    F.  I-Vasor, 

B.  F.  Pearson,   R.  I..  Rorden,  M.  P.,    Dr.  A.  C.  Cogswell,  and 

C.  F.  Sise.  J.  H.  Wingfield  has  been  appointed  general 
manager  to  succeed  the  late  C.  E.  Harris. 

Mr.  R.  T.  Hamilton,  m.inager  of  the  Owen  Sound  branch  of 
the  Bell  Telephone  Company,  has  been  promoted  to  the  position 
of  assistant  district  manager,  with  headquarters  at  Guelph.  He 
has  been  succeeded  at  Owen  Sound  by  Mr.  Karl  Wildren,  of 
London,  who  was  presented  before  taking  his  departure  with  a 
gold  watch  by  the  staff  of  the  London  office. 

The  Union  Telegraph  Company  is  seeking  a  charter  from  the 
New  Brunswick  government.  It  is  an  amalgamation  of  the 
telephone  lines  owned  by  Dr.  Ross,  of  Florenceville,  and  Dr. 
Brown,  of  Centreville,  which  cover  about  200  miles  of  wire  and 
about  100  offices.  The  main  branch  line  extends  from  Woodstock 
to  the  county  border  at  River  du  Chute,  but  the  intention  is  to 
extend  it  to  Edmundston. 

The  engineers  and  apprentices  of  the  Wesliiighouse  Electric 
Si  Manufacturing  Company,  of  Pittsburg,  Penn.,  have  recently 
organized  the  "  Electric  Club,"  for  the  purpose  of  closer  union 
and  co-operation.  Comfortable  and  commodious  quarli-rs  have 
been  secured  for  the  Club  at  735  Penn  Ave.,  Wilkinsburg,  Penn 
Those  t|uartei-s  include  a  lecture  hall,  reading,  recreation  and 
class  rooms.  The  club  is  supported  by  the  dues  of  the  members, 
supplemented  by  a  subscription  from  the  conipan\'.  The  or- 
ganization starts  out  with  a  membership  (>t';iboul  lliico  luiudred. 
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THE  MANUFACTURE  OF  IRON. 

Mr.  Chas  Fox,  superintendent  ot  the  Hamilton  Steel  and  Iron 
Company,  read  a  very  interesting  and  instructive  paper  on  "  The 
Manufacture  of  Iron"  before  the  Canadian  Association  of 
Stationary  Engineers,  Hamilton,  on  Thursday  evening,  March 
13th.  Mr  Robt.  C.  Pettigrew,  past  president,  was  chairman,  and 
the  meeting  was  attended  by  representatives  of  the  Board  of 
Trade,  the  Hamilton  Scientific  Association  and  members  of  the 
Canadian  Club.  Mr.  Charles  Moseley,  executive  president,  paid 
his  ofTicial  visit  at  this  meeting. 

Mr.  Fox  spoke  as  follows  : 

"The  term  iron  as  used  in  a  general  sense  includes  all  those 
products  obtained  originally  from  iron  ore  by  smelting  with  fuel. 
Under  the  general  term  iron  we  have  pig  iron,  which  is  iron 
made  from  ores  in  a  blast  furnace  and  cast  in  the  form  of  pigs. 
The  fuel  used  may  be  coke,  charcoal,  anthracite  coal,  or  mixtures 
of  these,  and  the  pig  iron  named  according  to  the  fuel  used  in 
smelting,  as  coke  pig,  charcoal  pig  or  anthracite  pig.  Then 
under  each  of  these  are  other  classifications  according  to  the 
purpose  the  pig  is  applied  to,  namely,  basic,  bessemer,  foundry, 
malleable  and  mill.  This  mill  iron  is  put  in  a  pudding  furnace 
and  all  the  impurities,  such  as  carbon,  sulphur,  etc.,  are  worked 
out  of  it,  and  we  have  wrot  iron.  Sometimes  wrot  iron  is  made 
direct  from  ore  without  first  making  pig  iron.  This  is  really  the 
process  by  which  iron  was  first  made.  It  takes  a  very  high 
temperature  to  melt  wrot  iron,  but  it  may  readily  be  brought  to 
a  welding  heat  in  a  heating  furnace  and  then  rolled  into  L>ars_ 
A  peculiarity  ot  wrot  iron  is  the  fibre  ;  when  broken  it  presents  a 
fracture  like  wood.  A  piece  of  steel  in  breaking  shows  no  such 
fibre,  only  a  clear  uniform  break.  The  wrot  iron  has  slag 
disseminated  all  through  it  and  when  rolled  out  these  lines  of  slag 
break  the  continuity  of  the  metal  and  make  the  fibre. 

Coming  now  to  pig  iron  and  the  blast  furnace,  if  we  had  merely 
to  melt  the  iron  as  in  a  cupola,  its  operation  would  be  compara- 
tively simple,  it  being  only  necessary  to  maintain  the  proper 
temperature.  To  take  oxygen  away  from  iron  and  silicon  away 
from  oxygen  heat  is  not  enough  ;  we  must  have  the  combined 
action  of  white  hot  carbon  and  heat  of  special  intensity.  In  a 
furnace  working  regularly  the  temperature  is  highest  at  tuj-eres 
and  gradually  decreases  to  the  throat.  When  the  temperature 
becomes  too  high  in  the  upper  part  of  the  furnace  the  partly 
reduced  oxides  in  coming  in  contact  with  the  silicon  of  the 
gangue,  may  form  a  fusable  silicate  and  pass  into  the  hearth 
unreduced,  making-  scouring  cinder.  If  temperature  at  zone  of 
fusion  is  low,  the  amount  of  silica  reduced  will  be  small  and  the 
slag  on  account  of  this  excess  will  be  too  fusible,  and  the  iron,  not 
being  retained  long  enough  at  high  temperature,  will  become 
carbonized  and  an  inferior  grade  of  iron  is  the  result. 

Several  causes  may  produce  improper  distribution  of  heat  in 
the  furnace.  The  affinity  of  carbon  for  oxygen  is  greatest  at 
high  temperature  ;  when  temperature  of  blast  is  raised,  the  zone 
of  combustion  contracts.  Now,  if  the  initial  temperature  of  the 
air  is  lowered,  the  zone  widens  and  the  heat  gets  higher  up  in 
the  furnace,  causing  fusion  above  and  bad  working.  The 
condition  of  the  blast  is  one  of  the  principal  factors  in  determining 
the  working  of  a  furnace.  The  temperature  must  first  be 
considered,  then  the  amount  of  moisture  it  contains.  Water  has 
to  be  decomposed  by  coke. 

Ore  is  reduced  mainly  in  the  upper  part  of  the  fuin.ice  by  the 
ascending  gas.  The  impurities  in  tl.e  ore  and  stone  combine  to 
form  slag.  Refractory  slag  requires  high  temperature  for  its 
formation  and  partly  reduced  ii-on  will  be  exposed  a  long  time  to 
the  intense  heat  of  the  tuyeres  before  passing  into  the  liquid  state 
at  the  bottom  of  the  hearth.  Only  slag  from  chai-coal  furnaces 
have  potash  or  soda — these  are  vei-y  powerful  in  removing 
sulphur,  making  it  possible  to  make  charcoal  iron  free  of  sulphur 
with  acid  slag.  Consequently  the  lower  the  carbon,  the  stronger 
the  iron. 

All  foundry  iron  was  formerly  graded  by  fi-acture  and  color. 
This  was  done  as  carefully  as  possible,  but  it  is  a  difficult  matter 
to  draw  the  line  between  a  close  No.  i  and  an  open  No.  2.  No 
matter  how  carefull}'  gi-ading  by  fractui-e  and  color  is  done,  there 
must,  by  the  ver  y  nature  of  things,  be  in  every  grade  some  pigs 


closer  than  others,  and  even  if  the  grading  is  well  done  the 
fracture  is  no  reliable  indication  of  what  the  iron  contains,  all 
that  can  be  deduced  from  the  fracture  of  iron  is  that  open  grained 
iron  is  generally  low  in  sulphur,  and  'close  grained  is  high. 
Careful  chemical  analysis  is  the  only  trustworthy  means  of 
finding  out  what  an  iron  contains. 

Silicon  is  the  oest  known  of  all  constituents  of  pig  iron.  It 
increases  the  fusibilit}-  of  iron,  lessens  the  formation  of  blow 
holes  and  reduces  the  chances  of  shrinkage.  The  strongest 
castings  are  obtained  from  iron  that  will  produce  sound  castings 
with  the  least  amount  of  silicon.  Pig  iron  with  excessive  silicon 
has  characteristic  fracture,  the  grain  is  often  close  and  fiat 
and  the  color  light.  The  most  important  action  of  silicon  in  iron 
is  to  convert  combined  or  hardening  carbon  into  graphitic  or 
softening  carbon. 

Carbon  exerts  the  most  vital  influences  upon  the  character  of 
pig  iron.  It  affects  the  color,  strength,  hardness  and  fusibility  of 
cast  iron.  In  two  distinct  forms,  the  combined  and  the  graphite, 
and  upon  the  relative  proportions  of  each,  in  a  great  measure 
depends  the  character  of  the  metal. 

The  tendency  of  phosphorus  is  to  prevent  blow  holes  and 
render  the  metal  very  limpid  so  that  it  will  give  an  extremely  fine 
and  sharp  casting.  The  percentage  of  phosphorus  \-aries  in  pig 
iron  from  a  trace  to  several  per  cent. 

Manganese  assists  in  the  prevention  of  blow  holes.  It  has  a 
great  affinity  for  sulphur.  When  iron  is  melted  with  fuel 
containing  a  high  percentage  of  sulphur  the  manganese  seizes 
upon  the  sulphur  and  carries  it  off  with  the  slag.  It  also 
strengthens  the  castings. 

Sulphur  is  without  doubt  the  most  deleterious  substance  found 
in  pig  iron.  It  makes  iron  red-short,  that  is  brittle  when  hot,  also 
hard  and  white,  sluggish  and  thick,  cau'<ing  blow  holes  during 
its  solidification.  Limestone  is  generally  used  for  removing 
sulphur. 

Coke  for  foundry  use  should  be  of  the  highest  grade  obtainable 
because  the  impur  ities  in  the  coke  are  taken  up  to  a  \er\-  large 
extent  by  the  iron  in  melting.  Good  coke  has  a  bright  lustre  and 
a  metallic  ring  ;  it  should  be  strong  and  light  and  low  in  sulphur. 
The  onl\-  accurate  way  to  determine  the  amount  of  sulphur  in 
coke  is  to  have  it  analyzed  by  a  reputable  chemist. 

Into  a  blast  furnace  making  from  3,000  to  4,000  tons  of  iron  a 
day  must  be  blown  33,000  feet  (cubic)  of  air  per  minute  and  to  do 
this  it  will  probably  require  350  tons  of  coke,  and  j.ovxi  horse 
power  will  be  neces'~ary." 

Samples  of  Canadian  ore  and  foundry  pig  iron  wore  shown  and 
the  speaker's  remarks  illustrated  by  moans  of  a  blue  print  of  a 
blast  furnace  and  sectional  di-awing  of  a  stove. 

At  the  conclusion  of  the  pajior  a  vote  of  thanks  was  moved  bv 
Mr.  J.  G.  Cloke  and  seconded  by  Mr.  Geo.  Black.  In  a  few 
well-chosen  woi-ds  the  chairman  presentotl  the  thanks  of  all 
present  to  Mr.  Fox,  who  briefly  acknowledged  the  same. 


BANQUET  OF  HAMILTON  No.  2. 

The  anmi.il  banquet  ot  I laiuillon  No  Canadian  .\ss»'«cialion 
of  Stationary  Engineers,  was  held  at  the  Commercial  Hotel  in 
that  city  on  March  27th.  Thei-e  was  present  a  large  party 
of  engineers  and  their  friends,  who  were  entertained  by  an 
excellent  luncheon,  music  and  si>eech  making.  The  tv»asts  and 
respondents  woi-o  as  follows:  "The  King,"  by  singing  the 
National  Anthom;  "Canada  Our  Homo,"  H.  Cai-soallon.  M.P.r.; 
"  Hamilton  the  Ambitious  City,"  by  Ex-Ald.  Jamos  Donald  ; 
"Manufacturers,"  by  I.  C.  Ehy  ;  "Educational  Interests."  hv 
S.  J.  Ireland,  principal  School  of  Art  and  Technology;  "The 
Executive  Head,"  by  Charles  Moseloy  and  .\.  M.  Wickens. 
Toronto  ;  "  Kindred  Associations,"  by  Thomas  Elliott,  Hamilton. 
W.  J.  Webb  and  James  Huggett,  Toronto.  Those  contrtb»itiug 
to  the  musical  programme  wore  J.  H.  Allen,  pianist,  James 
Jardine,  Walter  Hvslop,  W.  Golden,  Samuel  Blakely  and  \.  H. 
Kitchen.  The  b-inquot  committee  consisted  of  W.  K.  Cornish, 
chairman,  S.  J.  Sculthrop,  James  Ferguson.  J.  liv>nside,  R.  C. 
Pettigrow,  W.  Stovons,  Thomas  Chubb  and  O.  Hunter. 
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A  FINE  CHIMNEY. 

The  Canada  Foundry  Company,  Limited,  are  rapidly  bringing- 
to  completion  a  mammoth  manufacturing  plant  situated  at  the 
head  of  Mackenz  e  avenue,  at  the  crossing  of  the  C.  P.  R.  and 
G.  T.  R.  systems,  in  Toronto.  The  property  consists  of  thirty- 
two  acres,  and  the  buildings  at  present  under  construction  are  : 
Machine  shop,  foundry,  structural  iron  works,  blacksmith  shop, 
power  house,  and  pattern  vauli.  To  these  will  shortly  be  added 
an  engineering  and  draughting  building  and  pipe  foundry.  The 
buildings  are  all  fire  proof,  being  constructed  of  concrete,  brick 
and  steel.  The  pattern  vault  is  also  provided  with  non-break- 
able glass  windows  set  in  metallic  sashes,  capable  of  resisting 
any  fire. 

The  accompanying  cut  shows  the  recently  completed  chimney, 
a  magnificent  piece  of  work  standing  216  feet  above  the  found- 
ations. At  the  base  is  situated  the  power  house,  in  which  will  be 
installed  a  large  battery  of  boilers,  steam  engines,  electric 
generators,  etc.  The  motive  power  generally  used  tluoughovit 
the  building  will  be 
electricity,  but  hydrau- 
lic and  compressed  air 
lifts  will  be  ut'.lized  for 
chipping,  riveting, 
caulking,  etc.  Each 
building  will  be  sup- 
plied with  electric 
cranes  and  individual 
compressed  air  lifts 
will  be  installed  wher- 
ever necessary. 

The  Canada  Foun- 
dry Company, Limited, 
is  controlled  by  the 
Canadian  General 
Electric  Co.,  L'mited. 


vert  that  permission  into  a  right,  but  we  do  not  bind  ourselves  to 
revoke  that  permission  at  your  bidding.  We  keep  the  power  of 
revocation  in  our  hands."  Possibly  the  consideration  that  the 
Ottawa  company  was  to  be  left  to  carry  on  its  operations  in  Hull 
until  the  council  saw  fit  to  revoke  its  license  may  account  for  the 
singular  fact  that  in  passing  by-law  number  6i,  the  council  did 
not  think  it  necessary  either  to  impose  on  Viau  and  his  associates 
any  obligation  to  furnish  a  supply  of  electric  light  to  the  munici- 
pality or  to  those  of  the  inhabitants  who  might  require  it,  or  to 
place  any  restriction  upon  the  charges  which  Viau  and  his 
associates  might  demand.  In  the  result,  therefore,  their  lord- 
ships agree  in  substance  with  the  second  ground  of  the  decision 
of  the  Court  of  Queen's  bench,  and  they  will  humbly  advise  His 
Majesty  that  this  appeal  ought  to  be  dismissed.  From  this 
judgment  it  appears  that  the  Ottawa  company  have  been  given 
no  rights  in  Hull,  though  they  have  been  granted  permission  to 
establish  there  by  the  council  and  can  be  forced  to  move  when 
the  council  decides.     But  at  the  same  time  it  holds  that  the  Hull 

Electric  Company  can- 
not on  its  motion 
force  the  other  com- 
pany to  leave  the  city. 
Though  several  parts 
of  the  Quebec  judg- 
ments in  favor  of  the 
Hull  company  were 
reversed,  the  costs  of 
the  appeal  will  have 
to  be  borne  by  the 
Ottawa  company,  inas- 
much as  the  latler's 
contention  that  they 
had  the  right  to  force 
the  Hull  company  to 
leave  the  city  was  not 
maintained. 


LEGAL  DECISIONS. 

A  favorable  decision 
to  the  city  of  Ottawa 
has  been  rendered  in 
the  suit  brought  by 
the  Ottawa  Electric 
Company  lo  prevent 
the  city  from  impos- 
ing a  fine  for  lights 
out.  The  company 
sought  to  recover  $18,- 
669.30  balance  alleged 
to  be  due  under  a 
contract  for  lighting 
the  streets  of  Ottawa. 
The  city  paid  $12,- 
485.15,  and  put  in  a 
counter  claim  for 
4,482.13,  being  the 
amount  of  fines  im- 
posed for  lights  out 
after  the  big  fire  of 
April  26lh,  1900.  The 
judge  held  that  the 
electric  company  was 

entitled  to  recover  the  contract  price  of  $65  a  year,  less  a  deduc- 
tion for  lights  out  or  not  kept  lighted  when  they  should  have 
been.  It  was  held  to  be  obligatory  on  the  company  to  pay  the 
penalty  for  lamps  not  lighted  whether  the  cause  of  default  be  un- 
foreseen accident  or  otherwise. 

Hull  Electric  Company  vs.  Ottawa  Electric  Company. — The 
appeal  of  the  first  named  company  was  dismissed  by  the  Privy 
Council.  The  concluding  clause  of  the  judgment,  which  puis  the 
main  points  at  issue  in  a  nutshell,  is  as  follows  : 

"Their  lordships  think  that  the  real  meaning  of  the  transac- 
tion was  this  :  The  city  of  Hull  granted  to  Viau  an  exclusive 
right  of  establishing  a  system  of  electric  lighting  for  a  certain 
term  of  years,  that  is  to  say,  by  their  grant  to  him  they  bound 
themselves  during  the  period  not  lo  grant  such  a  right  lo  any- 
body else  ;  but  at  the  same  time  they  said  to  Viau  :  "  You  must 
remember  that  we  have  granted  permission  to  theOttawa  company 
to  establish  a  system  of  electric  lighting  in  the  city  of  Hull  and 
that  system  is  now  in  operation  ;    we  bind  ourselves  not  to  con- 


Clll.MMlCY  AT  WdUKS  OK  CANADA   Foi'NDRY  COMI'ANV,  TORONIO. 


OIL  AND  COAL 
TESTS. 

Tests  of  the  relative 
efficiency  of  coal  and 
oil  as  fuels  have  been 
made  at  I  he  plant  of 
the  Dallas  Electric  Co., 
Dallas,  Tex.  As  a 
result  of  these  the  fol- 
lowing figures  have 
been  presented  by  J. 
E.  Ludlow  : 

Tests  madf  with 
mine-run  McAlester 
coal  at  the  Dallas 
Electric  Co.  s  plaiil,on 
Aug.  5,  under  boiler 
of  rated  capacity  of 
370  horse-power, baseil 
on  ten  square  feel  of 
heating  surface;  dura- 
tion of  losireight  hours, 
from  8.30  a.  m.  to  3.30 
p.  m.  : 

Coal  consumed,  10,000  pounds. 

Cost  of  coal  per  Ion  of  2,000  pounds,  delivered  in  plant,  $3.15. 

Water  evaporated,  75,973  pounds. 

Water  evaporated  per  pound  of  coal,  7.59  pounds. 

Temperature  of  feed  water,  90  degrees. 

[Evaporated  from  and  at  212  degrees,  8. 87  pounds. 

Steam  pressure,  1  10  pounds. 

l-aclor  of  evaporation,  1. 169. 

Cost  of  coal  lo  evaporate  75,973  pounds  of  water,  $15.75. 

Evaporation  test  of  HeaumanI  crude  oil  at  the  Dallas  Electric 
Co.  s  plant,  untler  boiler  of  rated  capacity  of  370  horse-power, 
based  on  ten  scpiare  feet  of  healing  surface,  usitig  one  burner, 
duration  of  test  eight  hours,  from  10.25  ^i-m-      6-25  p.m.,  Aug.  17  : 

l)il  t  onsumed,  6447.5  pounds. 

Weight  of  oil  per  gallon,  7.43. 

Water  evajioratod,  75,985  poiuuls. 

Water  evaporated  per  pound  of  oil,  1  1.78. 

Temperature  of  feed  water,  90  degrees. 

Steam  pressure,  110  pounds. 

Factor  of  eva|)orat ion,  i  i.()9. 

Evaporated  fVom  anil  at  212  degrees,  13.77. 

Cost  of  oil  to  evaporate  75,985  pounds  ol  water  at  59  cenls  per 
barrel  of  42  gallons,  $12.19. 
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ON  GROUNDS  FOR  LIGHTNING  ARRESTERS.* 

Great  importance  must  always  be  attached  to  the  making  of 
proper  ground  connections  for  lightning-  arresters,  which  should 
be  as  short  and  straight  as  possible  from  the  arrester  to  ground. 
It  is  obvious  that  a  poor  ground  connection  will  render  ineffec- 
tive every  effort  made  with  choke  coils  and  lightning  arresters 
to  drive  the  static  electricity  into  the  earth,  and  it  is,  therefore, 
important  not  only  to  construct  a  good  ground  connection,  but 
also  to  appreciate  thoroughly  the  necessity  of  avoiding  unfavor. 
able  natural  conditions. 

A  good  ground  connection  for  a  bank  of  station  arresters  may 
be  made  in  the  following  manner:  First,  dig  a  hole  six  tee^ 
square  directly  under  the  arrester  until  permanently  damp  earth 
has  been  reached  ;  second, cover  the  bottom  of  this  hole  with  two 
feet  of  crushed  charcoal  (about  pea  size);  third,  over  this  lay  25 
square  feet  of  No.  16  tinned  copper  plate  ;  fourth,  solder  the 
ground  wire,  preferably  No.  o  copper,  securely  across  the  entire 
surface  of  the  ground  plate;  fifth,  cover  the  ground  plate  with 
two  feet  of  crushed  charcoal;  and  sixth,  fill  the  hole  with  earth, 
using  running  water  to  settle. 

The  above  method  of  making  a  ground  connection  is  simple, 
and  has  been  found  to  give  excellent  results, and  yet,  if  not  made 
in  proper  soil,  it  will  prove  of  little  value.  Where  a  mountain 
stream  is  conveniently  near  it  is  not  uncommon  to  throw  the 
ground  plate  into  the  bed  of  the  stream.  This, however, makes  a 
poor  ground  connection, owing  to  the  high  resistance  of  the  pure 
water  and  the  rocky  bottom  of  the  stream.  Clay,  even  when  wet, 
rock, sand, gravel,  dry  earth  and  pure  water  are  not  suitable  naa 
terials  in  which  to  bury  the  ground  plate  of  a  bank  of  lightning 
arresters.  Rich  soil  is  the  best.  It  is  therefore  advisable.before 
installing  a  bank  of  choke  coils  and  lightning  arresters,  to  select 
the  best  possible  site  for  the  lightning  arrester  installation,  with 
reference  to  a  good  ground  connection.  This  may  often  be  at 
some  little  distance  from  the  station, in  which  case  it  is,  of  course, 
necessary  to  construct  a  lightning  arrester  house.  Where  per- 
manent dampness  cannot  be  reached  it  is  recommended  that 
water  be  supplied  to  the  ground  through  a  pipe  from  some  con- 
venient source. 

When  possible  a  direct  connection  to  an  underground  pipe 
svstem  especially  of  town  or  city  water  main  furnishes  a  very 
excellent  ground  on  account  of  the  great  surface  in  contact  with 
the  earth  and  the  numerous  alternative  paths  for  the  discharge. 
In  a  water-power  plant  the  groun.l  should  alw'ays  include  a  con- 
nection to  the  pipe  line  or  penstock.  Furthermore,  as  the  effect- 
ivenessof  the  arrester  is  of  greatimportance  it  should  be  inspected 
from  time  to  time,  and  the  resistances  and  earth  connection 
tested  for  open  circuit. 

♦Abstract  of  a  paper  read  before  the  American  Institute  of  Electrical 
Engineers. 


VOLTAGE  TESTS. 

In  view  of  complaints  from  different  parts  of  the  country  willi 
reference  to  the  inadequate  electric  pressure  supplied  to  inca.n- 
descant  lamps,  the  Department  of  Inland  Revenue  has  called  the 
attention  of  inspectors  of  electric  light  to  the  necessity  fora  more 
strict  compliance,  on  the  part  of  electric  lightmg  companies,  with 
the  provisions  of  sec.  4  of  the  Electric  Light  Inspection  Act, 
Inspectors  are  requested  to  make  weekly  tests  of  voltage  in 
different  parts  of  the  cities  or  towns  in  which  ihey  reside,  and  as 
often  as  convenient  in  other  parts  of  their  districts.  When  the 
variation  in  voltage  is  found  to  exceed  the  limit  allowed  by  law, 
the  inspectors  are  lo  notify  the  contractors,  in  writing,  of  the 
fact,  and  request  that  the  requirements  of  the  Act  be  complied 
with. 

For  these  weekly  voltage  tests  the  plugging  on  of  the  volt 
meter  lo  lamp  sockets  at  different  points  of  the  system  will 
suffice  ;  but  when  formal  demands  for  voltage  tests  are  made  by 
either  of  the  parties  concerned,  the  instructions  given  in  the 
regulations  must  be  followed.  A  report  of  the  weekly  voltage 
tests  must  accompany  the  monthly  returns. 


DEPREOATION. 

Business  concerns,  from  the  most  modest  shop  lo  the  largest 
railway  and  steamship  companies,  have  gone  into  the  hands  of 
receivers  from  either  the  entire  absence  of,  or  improperly  hand- 
led, depreciation  account.  That  the  subject  is  an  intricate  one, 
says  lilr.  L.  S.  Randolph  in  "Cassier's  Magazine,  "  can  be  read- 
ily shown  by  asking  any  given  set  of  men  what  rate  of  deprecia- 
tion should  be  allowed  on  a  dynamo.  One  Isrge  steel  works  not 
long  since  built  an  enormous  steel  hammer.  Three  yejirs  later 
it  was  standing  idle,  being  thrown  out  by  the  hydraulic  press  ; 
depreciation  3-  per  cent.,  the  usual  allowance  being  3  j>er  cent. 
Machines  which  ten  years  ago  were  the  best  on  the  market  are 
superseded  bv  those  which  will  permit  a  competitor  lo  double  his 
output  with  half  the  labor  ;  the  result  is  thai  the  new  machines 
must  be  purchased  or  the  business  abandoned.  The  whole  list 
of  the  various  elements  of  cost  l  an  bo  gone  o\  er  in  the  same  way 
and  with  the  same  resuli. 


ELECTRIC  RAILWAY  CHARTERS. 

At  the  recent  session  of  the  Ontario  Legislature,  the  following 
companies  obtained  charters  for  the  construction  of  electric 
roads  :  Durham  Switch-Line  Railway  Company  ;  Huron  and 
Bruce  Railwaj'  Company  ;  Huron,  Bruce  and  Grey  Electric 
Railway  Company  ;  Middlesex  and  Elgin  Interurban  Railway 
Company  ;  Morrisbxirg  Electric  Railway  Company  :  Ontario 
Electric "  Railway  Company:  Peterborough  Radial  Railway 
Company  ;  Pelrolea  Railway  Company  ;  South-Western  Trac- 
tion Company. 


FOR  SALE. 


I  25  light  Reliance  Arc  Dynamo  in  first  -  class 
condition. 

1  60-light  Royal  Type  Transformer,  1040  volts 

to  no  newly  re-wound. 
3  lo-light  Shellenberger  Watt  Meters. 

2  20-light  Duncan  Watt  eters. 

The  above  will  be  sold  cheap.  Address 

Corporation  oi-  Mitchem.,  Ont.,  Box  207. 


flT6i6Diion6^4.50 

Guaranteed  to  givr  Sfttisfaefinti . 

Arri.v  FOR  P.\MrnLETs  ANI1  PARTicri  ARs  to 

TheSAYER  ELECTRIC  CO.,  60  and  62  Victo  ia  Square.  Montreal.  Que. 

Tel.  Main  4<,46.       Tel   Ti'^:  i" 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 


MONTREAL,  P.Q. 


TENDERS  WANTED 


A  Weekly    |ouvnal  of  a.lv.uiic  inr.irin 

lion  .Tiul  iniliUc  works. 
The    recognized   medium   for  advertise- 
menls  tor  Tenders. 


■ 


Improved 


Samson'*  Battery 


ARcnt  fot  onl.u  u>  ,1  lui  oiu  boo  : 

'^•%^"^)  Montreal 


John  FormanC^ 


Owing  to  its  i^reat  strentjth 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells. 
Telephones,  Burglar  Alarms, 
etc. 


John  Starr,  Son  &  Co..  Limited 


r.  o.  Pox  448 


HALIFAX  N.S. 


1  CANADIAN  CONTRACT  RECORDI 
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SPARKS. 

A  by-  law  to  raise  $6,000  to  establish  an  electric  light  plant  at 
Tottenham,  Ont.,  was  carried  by  the  ratepayers. 

The  Gladstone  Electric  Light  &  Telephone  Company,  of 
Gladstone,  Man.,  is  applying  for  incorporation. 

It  is  the  intention  of  the  Canadian  Pacific  Railway  to  install  a 
dynamo  for  lighting  the  shops,  yards,  etc.,  at  Revelstoke,  B.  C. 

The  plant  of  the  Bear  River  Electric  Light,  Heat  &  Power 
Company  at  Bear  River,  N.  S.,  was  recently  slightly  damaged 
by  fire. 

The  Charlottetown  Light  &  Power  Company,  of Charlotteto wn, 
P.E.L,  have  purchased  a  400  h.  p.  engine  for  their  new  power 
house  to  be  built  this  spring. 

The  American  Cereal  Company  have  just  given  a  contract  to 
the  Canadian  Get.eral  Electric  Company  for  a  1,000  h.p. 
generator  and  several  motors  and  transformers. 

At  a  meeting  of  the  directors  of  The  R.  E.  T.  Pringle  Com- 
pany, Limited,  Montreal,  the  following  officers  were  elected  for 
the  ensuing  year  :  Thomas  Pringle,  president  ;  Geo.  C.  Rough, 
vice-president  and  manager,  Montreal  ;  R.  E.  T.  Pringle, 
managing  director  and  treasurer  ;  Irving  H.  Smith,  manager 
St.  John  Branch  ;  George  Leroux,  secretary. 


Messrs.  C.  D.  Warren,  Charles  Ritchie,  Robert  Davies,  A.  H. 
Boyce,  Hugh  Sutherland  and  A.  W.  Ballantyne,  of  Toronto,  are 
applying  for  incorporation  as  the  Dominion  Power  Company. 
The  intention  is  stated  to  be  to  secure  power  from  the  companies 
now  developing  at  Niagara  Falls  and  to  transmit  it  to  Toronto 
and  other  places.    The  capital  is  placed  at  $5,000,000. 

An  official  of  the  Shawinigan  Wa'er  &  Power  Company  states 
that  the  rejection  of  the  company's  bill  by  the  Quebec  Legislature 
will  have  no  effect  on  the  general  proposition  of  transmitting 
power  to  Montreal.  He  states  that  contracts  have  already  been 
let  for  the  greater  portion  of  the  material  for  the  transmission  line, 
which  will  follow  the  route  of  the  Great  Northern  Railway  as  far 
as  Jolliette,  from  that  point  pass  over  the  right  of  way  of  the 
Chateaguay  and  Northern  Railway  to  Bout  de  I'lle  and  into  the 
city  on  a  straight  line  from  that  point.  The  works  as  now  com- 
pleted at  Shawinigan  F"alls  are  capable  of  delivering  in  Montreal 
10,000  horse  power. 


CANADIAN  AMBER 

AND  WHITE 


l''or  Kleclrical  and  Mechanical  Purposes.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimmed,  cu  sheets  or  segments 

JOMINSON.  WILLAT5&C0..  ""liSaTo""' 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
fipparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  oi  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FARQUHAR  BROS. 

Harrington,  cor.  Blomer  Sts.  Halifax-,  N.S. 
Contractors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc 

Lighting  Plants  installed  complete. 

We  make  a  specialty  of  Arc.  and  Incan- 
descent Lighting  for  nublic  and  pri\ate 
■"esidences. 
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SPARKS. 

The  town  council  of  Milton,  Ont.,  is  negotiating  for  the 
purchase  of  the  electric  light  plant. 

The  ratepayers  of  Gravenhurst,  Ont.,  are  to  vote  on  a  by-law 
to  raise  the  sum  of  $15,000  to  purchase  the  electric  light  plant. 

DeWitt  &  MacKinley,  electricians,  Sydney,  N.  S.,  have 
dissolved,  and  have  been  succeeded  by  the  DeWitt  Electric 
Company.  ^ 

The  McLachlan-Joy  Electric  Company,  Limited,  has  been 
incorporated,  with  capital  stock  of  $37,000  and  head  office  in 
Toronto. 

The  Inverness  Electric  Light,  Heat  &  Power  Company  has 
asked  the  Nova  Scotia  Legislature  for  a  charter.  The  head 
office  will  be  at  Port  Hood. 

A  company  is  said  to  be  in  process  of  formation  at  Rat  Portage, 
Ont.,  for  the  purpose  of  constructing  an  electric  railway  from 
that  town  to  the  English  River,  a  distance  of  forty  miles. 

It  is  expected  that  tenders  will  shortly  be  invited  for  the 
construction  of  the  second  power  canal  of  50,000  horse  power  at 
Sault  Ste.  Marie,  Ont.  It  is  said  that  the  Lake  Superior  Power 
Company  have  taken  soundings  and  are  now  having  plans 
prepared  for  the  power  house. 

Mr.  R.  H.  Martindale  has  resigned  his  position  with  the 
AUiston  Electric  Light  Company  to  assume  the  management  of  the 


municipal  electric  light  and  water-works  plant  at  .Sudbury,  Ont. 
Mr.  Martindale  is  a  young  man  of  good  ability,  and  if  given  a  free 
hand  will  no  doubt  give  the  town  of  Sudbury  satisfactorv  ser\'ice. 

A  meeting  of  the  Bear  River  Electric  Light,  Heat  &  Power 
Company  was  held  at  Digby,  N.  S.,  recently,  at  which  a  dividend 
of  8  per  cent,  was  declared  on  the  paid-up  capital,  and  a 
substantial  balance  carried  forward.  The  business  of  the  past 
year  made  an  excellent  showing. 

Mr.  M.  E.  Davis,  contractor,  is  reputed  to  be  at  the  head  of 
the  new  Provincial  Light,  Heat  <fe  Power  Company  which 
recently  presented  a  bill  to  the  Quebec  Legislature  for  power  lo 
operate  in  the  city  of  Montreal.  The  headquarters  of  the  concern 
are  to  be  at  Three  Rivers,  and  the  first  directors  are  Messrs. 
Allan  MacDougal,  H.  J.  Harrison,  John  Hyde  and  E.  P.  Ronayne. 

The  council  of  Toronto  Junction,  Ont.,  is  still  wrestling  with 
the  lighting  question.  The  existing  electric  light  plant  is  out  of 
date  and  in  need  of  renewing.  The  Humber  Light  and  Power 
Company  have  agreed  to  supply  a  system  of  interior  light  and 
power  for  factories,  stores  and  residences  at  ten  cents  per 
kilometer  and  to  have  their  plant  in  operation  before  October. 
The  franchise  is  not  to  be  an  exclusive  one  ;  but  the  council  is 
debarred  from  running  a  competitive  lighting  system.  The 
company  also  agrees  to  furnish  power  to  operate  the  present  arc 
plant. 


GOLD  WATER  PflINT  lOr  OUTSIDE  and  INSIDE.  USt 


WeattKer  Proof. 
Fire  Proof. 

Standard;  Matchless  Quality. 


DuraLble. 


White  and  Colors. 
COLOR  CARDS  AND  PARTICULARS  FROM 


W.A.  FLEMING  &  CO., 


771  Craig  St  .  Montreal. 
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^/?e  GEE  ELECTRICAL 

ENGINEERING  CO..  Limited  | 


Telephone  Main  3319 


II  Colborne  Street,  TORONTO. 


Man vifactvi ring  Electrical  Engineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORAGE  BATTERY. 

Contractors  for  Complete  Installations,  Wiring  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells.  Telephones.  Etc. 

Plans  and  Specitlcations  submitted. 
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NOTICE  TO  SUBSCRIBERS. 
Subscribers  who  may  change  their  addresses    this  spring  are 
requested  to  advise  us  of  the  fact,  and  send  us  promptly  their  new 
addresses,  thus  insuring  correct  delivery  of  their  papers. 


SPARKS= 

The  eil.v  of  Winnipeg^,  Man.,  has  decided  to  install  its  own  fire 
alarm  system. 

Surveys  are  being-  made  for  the  extension  of  the  Sherbrooke 
Street  Railway  to  Brompton   Falls,  Que. 


-A  Single  27  Inch- 


Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharg-ed  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  oi-  horizontal,  single  or  in  pairs,  antl  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


xV'e  also  build   Steam,  Power  and  Electrical 

Pvimping  Machinery 

for  all  purposes, 

Air  Compressors 

for  the  Air  Lift  System  and  general  use, 

Air  Pumps,   Va.cuum  P\imps, 

and  Jet  and  Surface  Condensers. 

8II[i[liRC[  I IMMM  CO. 

278  LEHMAN  ST.,    DAYTON,  OHIO,  U.S.A. 


The  Canadian  General  Electric  Company  is  the  lowest  tenderer 
for  the  supply  of  electric  light  carbons  for  the  municipal  plant  at 
Victoria,  B.C. 

Mr.  J.  W.  Easter,  representing  the  Seguin  Power  Company, 
has  made  an  offer  to  purchase  the  electric  light  plant  at  Parry 
Sound,  Ont.,  from  the  town. 

The  Ontario  legislature  has  transferred  to  the  corporation  of 
Fort  William,  Ont.,  the  rights  given  to  Mr.  E.  S.  Jenison  to 
develop  the  water  power  of  the  Kaministiquia  river.  The  town 
must  compensate  Mr.  Jenison  for  the  work  done  and  for  the 
(j^ans,  etc. 


GlarKson  School  o\  Technoloou  loSdl^rs.^.""""""' 

Courses  leading  to  degrees  of  Bachelor  cf  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  enerineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tution  moderate. 

WM.  S.  ALDRICH,  Director 


The  PHILIP  CAREY  MFG.  CO. 

94  JDELIIIOE  ST.  W. 

Toronto,  Ont. 


Manufacturers 


5^ 


85  %  MAGNESIA  ASBtSTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

HsTiMATi:s  Chki;kfui.i.v  Givkn 


I 


DON'T  ALLOW 

the  chance  passerby  to  occupy  your 
telephone  line  any  more  than  you 
would  allow  him  to  block  the  entrance 
to  your  store.  When  you  do  allow 
it,  others  must  be  told  your  

"LINE'S  BUSY." 

Public  Telephone  stations  are  for 
this  class  of  business  


The  BELL  TELEPHONE  CO. 
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THE  1902  EDITION 

STANDARD  WIRING 

FOR  ELECTRIC  LIGHT  AIND  POWER 
ADOPTED 

Hy   the   l""ire    Underwriters  of  the    United  States. 

]iy  Cornell  University,  Stanford  University  and  other  Technical  Collejjes  and  Scliool> 
Hy  over  47,000  Electrical  I'-iif^ineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

it  is  the  only  book  on  VVirinj;-  and  Construction  kept  strictly  up  to  dale. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wirinj^  will  proveitt  disputes. 


Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each. 


Address  ortl(;rs  to  Canadian  Electrical  News,  Toronto,  Can. 
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The  Algoma  Electrical  Supply  Companj'  has  commenced 
business  at  Port  Arthur,  Ont. 

The  Fraser  Electric  Company,  Fredericton,  N.  B.,  is  apply- 
ing for  incorporation. 

A  committee  has  been  appointed  by  the  city  council  of  Berlin, 
Ont.,  10  employ  an  expert  to  value  the  plant  of  the  Berlin  Gas 
&  Electric  Light  Company  with  a  view  10  purchase. 


The  Ottawa  Car  Company  is  now  building  se.eral  cais  sixiy 
feet  six  inches  long  for  the  Quebec  and  St.  Anne  de  Beaupre  divi- 
sion of  the  Quebec  Railway.  The  company  is  also  building  four- 
teen cars  for  the  street  railway  at  Sydney,  C.  B. 

The  Hull  water  power,  the  ownership  of  w-hich  ha!«  been  for 
some  years  the  subject  of  litigation  between  the  city  of  Hull, 
Que.,  and  the  Scott  Estate,  has  been  sold  10  the  city  by  the 
Quebec  Government. 


TF1PH314£  POLES  FOR  SALE 

The  undersigued  have  in  stock,  and  ready  for 
shipment,  5,000  Cedar  Telephone  Poles,  in  all 
lengths  from  25  to  65  feet.  Prices  given  on  ap- 
plication for  lots  of  one  carload  or  more,  f.  o.  b. 
here,  or  delivered  at  points  required  in  Canada 
or  United  States. 

GEORGE  &  MCGREGOR 

Killaloe  Station,  Out. 


McGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering  ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistrj',  Architecture.  Also  full  courses 
in  Arts,  I-,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 
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Our  free  book- 
let. "Are  Your  Hamis^V 
Tied?'*  tells  you   how  to  do 
Thousands  liave  largely  increased 
their  salaries  by  followin<7  our  plan. 

WE  TEACH  BY  MAIL  MerliaDlcHl 
or   £Iertrirnl    Ens^ineerlriL' :  Draivini^; 
Architect  iiro;     Boobkecpliiir :  Ornaoioiitnl 
Design;  tforman;  SpanUli:  ITcncb,  elc,  Circu- 
lar free.      State  subject  that  interests  you. 

International  Correspondence  Schools, 
Box  1004,  Scranlon,  Pa. 


THE  SMARTEBY  MACHINE  CO..  L1.>\ITED 


Manufacturers  of  .  .  . 


Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 

Cranes 
Shafting  and  Pulleys 


Send  for  Catalogue 
before  buying;. 


The  Smart-Eby  Machine  Cj.,  Lid. 

191  Barton  St.  East  ■  Hamilton.  Ont 


The  Celebrated  McEwen  High  Speed  Automatic 


Most 
Simple 
Auto- 
matic 
Built 


Cut 

llluslrates 
an8x13x12 
Compound 


I»LAIN  and  C01VIF»0UND 

OUR  GUARANTEE— The  eng:ine  shall  not  run  one  revolution  slower  when 
fully  loaded  than  when  running  empty,  and  a  reduction  of  boilerjpressurc  from 
the  tjreatest  to  that  nccessarv  to  do  the  work  will  not  reduce  the  speed  of  the 
engnie  one  revolution.  Any  engine  failing  to  meet  this  guarantee  beco«nes  the 
property  of  the  purchaser  lipou  the  payment  of  one  dollar. 

Specially  Suited  for  Direct 
Connected  Electric  Work 


Sold 
Under 
•  Fuel 
Guarantee 


Can  deliver  quickly  35.  50,  60,  70,  100,  140.  and  -'40  h.  p.  SimiMo  Engines, 
1  15  and  175  li.  p.  Compound.    Get  our  prices  before  closinj?.      ^      ^  J* 

WATEROUS  ENGINE  WORKS  CO.,  Limited,  wTnnipeT'  -^'^^  Brantford.  Canada. 
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ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 
Circulates  in  Every  Province. 
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Offices  Throughout  the  Civilized  World 

Executive  Offices  : 
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THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cor- 
trolling  circumstances  of  every  seeker  of  mercantile 
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YOU  LOSE  MONEY  EVERY  TIME  A  BELT  SLIPS 

WARREN'S  PULLEY  COVER 

(Applied,  witli  a.  Br-u-sli.) 

WILL   STOP  THE  SLIPPING 

IT  LASTS  FOR  YEARS. 
Regular  case,  125  square  feet  $14.00. 
Special      "40        *'         $  6.00. 
With  brushes  and  full  instructions. 

You  pay  for  it  only  if  found  satisfactory  after  a  fair  trial  of  thirty  days. 

F.  B.  DIXON  *  CO., 

30  Wellington  Street  East,  -  -  TORONTO,  ONI. 


21  BeurUf     ^*  ^*  ^^^^^^ 
MONTREAL,    m.  de  villebs 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  M.\chines  Designed  and  Built 
Repairs  Rushed. 


WESTON 
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PARK,  Essex  Co.,  N.J..  U.S. A 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 

W/eston"^^ndard  portable 

Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 
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Thompson 


170  Pages 
illustrated 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  Student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 
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King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  GROSS-flRMS 
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C.  E,  SMEDBICK 

Manufacturer  of         .         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
<t  All  I  ask  is  a  trial  1»- 


TENPERS.y\ttNTED 


A  Veekly  Journal  of  advance  inform* 
lion  and  public  works. 

The  recc^ized  medium  for  advertise 
ments  for  'Tenders' 


CAWADFAN  CONTRWT  RECORD^ 
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Now  is^the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs 
Consider  also  that  we  have  been  selling  our 
high  grade  incandescent  lamps  for  years:  the 
lamp  is  good,  the  price  is  right. 

Munderloh  &  Co., 


61  St.  Suli>ic5e  Street 


IVIONXRE  AL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.mclaren  belting  CO. 

FACTORY:  MONTREAL  TORONTO.  VANCOUVER. 


R3B1VTOVAL,  JJOTICE. 

The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.     Opposite  Court  House.     'Phone  1103. 

Dynak-mos,  Motors, 

Fixtures,  Svipplies 

Eleetrie  Light  and  Wiring  Contractors 


INTERIOR  CONDUIT 
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MONTREAL  HALIFAX 


Something  New 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretai^'-TreaMirex. 
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RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  CE. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.  LongDistanc 
Electrical  Power  Transmission.  Steam 
and    Hydraulic   Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building",  TOBONTO,  CANADA. 
Telephones  I  Office— Long  Distance,  Main  S047. 
ieiepnones  |  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mern.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NL\GARA  FALLS,  N.Y 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 
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Amerieanite.  Mag-net,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 
U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-Q  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 


HAWKINS'  WORKS 


Swam  and  £lecfr/cal 
ENGINEERING 


6  Volumes  In  Set  For 
Terms^^  a  Month. 

WCite  rodoy  for  particular's 


Theo.  Audel  &  C°  Pub. 

63  riFTH  Ave.  NF.W  YORK. 


TKe  Oiling  System 


of  our  engines  consists  of  an  oil  reservoir  piped  to  a  sight  feed 
valve  at  each  bearing,  one  valve  controlling  !li<»  supply  to  «ll 
bearings. 

The  main  bearing  has  self  oiling  rings  in  addition  to  the  sif^t 
feed  valves. 

The  crank  pin  is  oiled  aulomalically  by  oil  from  main  bearing, 
aad  also  by  a  sight  feed  valve  on  main  bearing  cap. 

All  oil  is  caught  in  crankpit  and  after  filtration  returned  to  oi' 


reservoir. 


ROBB  ENGINEERING  Co.,  Limited 


Amberst»  N.  S. 
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PAIR  Of. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,  Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-SmitK  CompeLiiy 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


J.  J^.  DJ^WSOM  CO. 

T^S  Craig  Street,  M.ONTR.EAI^,  . 

STREET  RAILROAD  and  ELECTRICAL  SUPPLIES 


"DIAMOND  H  •  SWITCHES 
BOSSERT  CONDUIT  BOXES 
INCANDESCENT  LAMPS 
FAN  MOTORS 
SHADES,  FIXTURES  AND 

PORCELAIN  GOODS 

General  Supplies  of  all  kinds. 


RICHMONDTS  CONDUIT 
RUBBER  COVERED  WIRES 
ARC  LAMPS  AND  SUPPLIES 
TRANSFORMERS 
RUBBER  TAPES 
SOLDERING  PASTE 


Get  our  Prices  before  placing  your  orders. 
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PERSONAL. 

Mr.  C.  T.  Wilkinson  has  been  appointed  superintendent  of 
light  and  power  for  the  corporation  of  Brockville,  Ont. 

Prof.  L.  A.  Herdt,  E.E.,  of  the  eleclrical  engineering  depart- 
ment of  McGill  University,  Montreal,  has  returned  from  a  vaca- 
tion in  the  United  States. 

Mr.  William  L.  Gilchrist,  chief  electrician,  and  Mr.  Charles 
Beardman,  chief  engineer  for  the  city  of  New  Westminster, 
B.C.,  have  tendered  their  resignations. 

Mr.  Frederic  Nichols,  managing  director  of  the  Canadian 
Genet al  Electric  Company,  returned  to  Toron  o  recently  after  a 
six  weeks  trip  through  the  Western  States  and  British  Columbia. 

With  a  view  of  benefitting  his  health,  Mr.  M.  J.  Kennedy,  sup. 
erintendent  of  the  Montreal  Street  Railway,  accompanied  by 
Mrs.  Kennedy,  left  last  month  for  a  trip  to  England  and  France. 

Mr.  John  Carroll,  formerly  manager  of  the  Eugene  F.  Phillips 
Electrical  Works  at  Montreal,  is  now  the  travelling  representa- 
tive of  an  American  electrical  supply  firm,  and  was  in  Canada 
recently  renewing  old  acquaintances  and  forming  new  ones. 

Mr.  L.  A.  Campbell,  manager  of  the  West  Kootenay  Power  & 
Light  Company,  of  Rossland,  B.C.,  was  in  the  east  last  month 
on  business  and  renewing  acquaintances.  Mr.  Campbell  stales 
that  the  demand  for  electric  lighling  and  power  in  British  Colum- 
bia is  steadily  growing. 

Mr.  Alex.  Murray,  of  London,  Ont.,  electrical  inspector  for  the 
G.  N.  W.  Telegraph  Company,  died  almo>t  instantly  on  April  17, 
while  engaged  in  inspecting  the  wiring  instalUtion  at  the  Ontario 
Agricultural  College.  Mr.  Murray  was  about  35  years  of  age 
and  had  been  in  delicate  health  recently. 


SPARKS. 

A  movement  is  on  foot  to  form  a  joint  stock  company  to  devel- 
op a  water  power  at  Flesherlon,  Ont. 

The  Canadian  General  Electric  Company  is  installing  an  elec- 
tric light  plant  in  the  Payne  mine  in  British  Columbia. 

The  city  of  Montreal  is  asking  for  tenders  for  two  power 


pumps  of  5,000,000  imperial  gallons  capacity,  to  be  operated  by 
electricit}'. 

A  vote  of  the  ratepayers  of  Fort  William,  Oot.,  will  be  taken 
on  May  14  on  a  by-law  to  raise  812,500  for  a  telephone  and  fire 
alarm  system. 

Mr.  Buck,  representing  the  Canadian  General  Electric  Com- 
pany, recentlj-  addressed  the  Hamilton  Ci'.y  Council  and  advo- 
cated the  substitution  ot  electric  for  steam  j>ower  at  the  sewage 
disposal  works.  He  estimated  the  cost  of  electric  plint  at  85,500. 
A  special  committee  was  appointed  to  report  on  the  proposition. 

About  two  hundred  employees  of  the  Montreal  Light,  Heat  & 
Power  Company  and  the  Lachine  Rapids  Hydraulic  &  Land 
Company,  of  Montreal,  went  on  strike  last  month.  The  com- 
panies at  first  found  themselves  somewhat  handicapped,  as  the 
strikers  consisted  of  line-men,  ground-men,  trimmers  and  patrol- 
men, but  succeeded  in  keeping  the  street  lighting  service  in  oper- 
ation without  serious  inte.  ruption.  A  settlement  was  effected 
within  a  few  days. 

The  development  of  3,000  horse  power  on  the  Kettle  river  at 
Cascade,  B.  C,  is  nearing  completion.  The  power  is  controlled 
by  the  London  and  British  Columbia  Gold  Fields  Company,  of 
London,  England.  At  Cascade  the  Kettle  river  rushes  through 
a  rocky  gorge  for  a  distance  of  half  a  mile,  and  has  a  natural  fall 
of  120  feet.  A  dam  400  feet  long  and  50  feet  high  has  been  con- 
structed at  the  head  of  this  gorge  which  raises  the  water  36  feet 
above  the  natural  level,  thus  giving  a  working  head  ot  156  feel  at 
low  water.  From  the  dam  the  water  is  to  be  conveyed  to  the 
power  house,  first  by  an  open  cut  223  feel  long,  thence  through  a 
tunnel  through  the  solid  rock  a  distance  of  410  feet,  thence  by  an 
open  cut  in  the  rock  a  distance  of  500  feel:  from  this  piMnl.  where 
a  concrete  bulkhead  is  being  built,  the  water  will  be  conveyed 
through  a  circular  flume  12  feet  in  diameter  10  the  power  house. 
The  power  house  is  a  fire -proof  structure  of  stone  and  brick, 
215x45,  situated  at  the  foot  of  the  falls.  The  electrical  apparatus 
will  be  installed  bv  the  Canadian  General  Electric  Company,  and 
there  will  be  six  turbine  wheels  of  the  horizontal  type.  It  is  ex- 
pected that  the  maximum  development  will  be  about  q.ooo  horse 
power. 
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Self-Oiling  Pillow  Blocks, 

Steel  Shafts, 
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The  Different  Statges 

in  the  manufacture  of  the   Packard   Lamp  are  carefully 
watched.     Frequent  mechanical  and  chemical  tests  are  made  during  its  progress 
from  the  raw  material  to  the  finished  product,  and  any  lamp  that  fails  to  come  up 
to  our  high  standard,  which  is  the  highest  of  any    lamp  maker,  is  thrown  in  i 
the  waste  heap. 

It  is  by  this  zealous  care  that  the  Packard  Lamp  has  attained  its  high 
reputation  for  efficiency  and  usefulness  and  has  built  up  our  lamp  business  to  its 
present  enormous  volume. 
'  Packard  Lamps  will  average  closer  to  the  rated  voltage  than  any  other 
lamp  made.  This  is  one  of  the  most  important  features  in  lamp  economy  and 
should  have  your  careful  consideration,  for  upon  it  depends  the  length  of  life  and 
the  production  of  the  rated  candle  power. 

Our  Catalogue  "  A,"  Lamps,  will    tell   you    much    about    this  important 
feature  and  details  a  lot  of  information  about  Lamps  in  which  you  will  be  interested. 
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Induction 
Motors 


Two  and  Three  Phase 


High  Power  Factor 
High  Efficiency 


THE 


R.  E.  T.  PKINGLE  COMPANY.  LIMITED 


Hranc  h  :  ST.  JOIIX,  N.  R. 


-172  Daihousie  Street,  MONTREftL 


Full  Stock  of  Electrical  Supplies. 


Prompt  Shipments. 
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SPARKS. 

The  Consolidated  Electric  Company,  Toronto,  has  been  incor" 
porated,  to  acquire  and  carry  on  the  business  of  the  Dominion 
Electric  Company. 

The  ratepayers  of  St.  Mary's,  Ont.,  will  vote  on  a  by-law  on 
July  7th  to  raise  $16,000  for  extending  and  improving  the  water- 
works and  electric  light  systems. 

Dr.  A.  Stansfield,  Professor  of  Metallurgy  in  McGill  University, 
Montreal,  recently  delivered  a  lecture  before  the  Applied  Science 
Society  on  "Electric  Furnaces." 

Messrs.  Hyslop  Bros.,  of  Toronto,  have  secured  the  agency 
for  Canada  for  the  celebrated  "Olds"  motor  vehicle,  manufactur- 
ed by  the  Olds  Motor  Works,  of  Detroit. 

The  street  railway  at  Peterborough,  Ont.,  was  sold  a  fortnight 
ago  to  Detroit  capitalists.  The  road  has  not  been  operated  for 
some  time,  but  the  new  owners  will  put  it  in  first-class  shape  and 
build  branch  lines  to  Lakefield  and  Chemong  Park.    The  Nation- 


al Construction  Company,  of  Detroit,  is  said  lo  be  interested  in 
the  purchase. 

Messrs.  A.  D.  Dowd,  G.  E.  Smith  and  G.  E.  Sleeper,  of 
Boston,  and  John  Carson,  of  Kingston,  Ont..  representing  the 
capitalists  interested  in  the  construction  of  an  electric  railwav 
between  Toronto  and  Cornwall,  have  been  investigating  the 
prospects  of  securing  right  of  way.  They  have  intimated  that 
the  construction  of  the  line  would  commence  at  Kingston  and 
proceed  westward.  The  company  represents  a  capitalization  of 
about  $6,000,000. 

The  Jacques  Cartier  Water  Po%ver  Company,  of  Quebec,  who 
have  secured  the  contract  for  city  lighting,  have  placed  an  order 
with  the  Canadian  General  Electric  Company  tor  the  necessary 
apparatus,  including  four  125  Brush  arc  machines,  400  latest  t\-pe 
arc  lamps,  etc.  The  Bullock  Electric  Mfg.  Co.,  of  Cincinnati, 
have  been  given  the  contract  for  a  por  tion  of  the  required  steam 
plant. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc. 


Electric  Automobiles 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.ta.logu.e  and.  Prices 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 


Westin^house  Type  D  Switches 


Two  of  our  new  line  of  switches, 
to  give  you  some  idea  of  their 
superior  design  and  workman- 
ship. We  offer  them  at  an 
unusually  low  price,  and  can 
make  prompt  shipment. 


Write  For  Our  Illustrated  Booklet  "Type  D  Switches" 

Westinghouse  Electric 

and  Manufacturing.  Co.,  Pittsburg,  Pa. 


Write  Ahearn  &  Soper,  Limited,  Ottawa,  Canada. 
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Pittsburgh 

Transformers 


In  the  past  three  years,  four  Pittsburgh  trans- 
formers burned  out  in  Canada,  from  all  causes. 
Only  four. 

One  and  one-third  per  year. 

1  his  explains  why  it  pays  to  use  Pittsburgh 

Transformers. 


Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 


Form  21. 


J.         GEE  ELECTRICAL 
I         ENGINEERING  CO.,  Limited 


Telephone  Main  3319 


II  Colborne  Street,  TORONTO. 
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Manvifactvirirvg  Electrical  Engineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 


Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORACE  BATTERY. 

Contractors  lor  Complete  Installations,  Wirinj.;:  of  every  description. 

Electrical  Fittiiij^^s  and  Supplies,  Bells,  Telephones.  Etc. 

Plans  and  Specifications  submitted. 
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SPRAGUE   ELECTRIC  CO 


Iron  Armoured  Flexible,  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Interior  Cables, 


Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription—  for  all  pur- 
poses. Our  pumps  a  re 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


The  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it- 
running  expenses  verj-  light. 
Readv  for  work  on  the  minute. 
Suitable  for  running  indepen- 
dent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
%  H.P.  size — the  only  vertical 
style  built,  all  other"  sizes  are 
horizontal. 

Write  tor  Booklet. 


E  Kfl,.  IIM 


970  King 
Street 
Subway 


NEW  GUTMANN  WATT  METER 

FOJR    ALTERNATING  CURRENTS 

IN  SfiORT 

The  New  Meter  is  of  the  sealed  ivpe. 
l.s  correct  on  all  loads  from  two  per  cent, 
of  its  capacity   to  fifty  per  cent,  over- 
load. 

Internal  losses  arc  practically  nothiiii^. 
Accuracy  maintained. 
Simplicity  in  desii^n. 
Firmly  constructed. 

Dust,  insect,  moisture  and  waterproof. 
Extremely  light  weight  (10  Ihs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 


No  complicated  parts. 
No  friction. 


JOHN  FOREMAN, 


708  &  710  CRAIG  ST., 

MONTREAL 


JOHN  /ncDOUGALL 


Caledonian  Iron  Works  MONTREAL.  QUE. 
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MR. J. CM.  BUNTZEN. 

We  introduce  to  our  readers  this  month  a  g-entleman 
whose  attainments  have  placed  him  m  the  front  rank 
among  the  managers  of  Canadian  electrical  companies. 
In  Mr.  J.  C.  M.  Buntzen  the  British  Columbia  Electric 
Company  have  a  manager  of  exceptional  ability  and 
energy,  and  one  whose  work  has  produced  excellent 
results. 

Mr.  Buntzen  was  born  at  Copenhagen,  Denmark,  on 
December  i6,  1859,  and  after  completing  a  legal  and 
mercantile  education  in 
Denmark,  England  and 
Canada,  he  became,  in 
1893,  business  manager  of 
the  Vancouver  Electric 
Railway  &  Lighting  Com- 
pany. Two  years  later  he 
was  appointed  secretary  of 
the  Consolidated  Railway 
&  Light  Company  in  Van- 
couver. In  April,  1897,  he 
became  associated  with  the 
British  Columbia  Electric 
Railway  Company,  and 
one  year  later  was  appoint- 
ed to  the  position  of  general 
manager. 

The  British  Columbia 
Electric  Railway  Company 
is  composed  ot  British 
capitalists,  Mr.  R.  M. 
Horne-Payne  being  chair- 
man. The  company  operate 
electric  railways  in  the 
cities  of  Vancouver,  Vic- 
toria and  New  Westmin- 
ster, and  also  supply  light 
and  power  in  these  cities. 
The  company  is  operating 
48  miles  of  electric  railway 

and  supplying  light  to  54H  arc  lamps  and  68,878  incan- 
desent  lamps.  Power  is  supplied  to  motors  aggre- 
gating 1,000  horse  power,  divided  amongst  149 
customers.  The  whole  system  is  being  operated  most 
satisfactorily  .uid  the  demand  ft)r  power  has  increased 
to  such  an  extent  that  the  development  of  a  water 
power  at  Coquitlam  l>ake  is  tuider  consideration. 

The  success  of  the  compatiy  under  Mr.  Huntzen's 
mangement  is  best  shown  by  figures.  The  number  of 
electric  lights  siip|ilied  by  the  company  increased  from 
19,015  on  October  ist,  iH()7,  to  68,878  at  the  close  of 
1901.  The  net  earnings  of  the  company  in  1897  were 
about  $50,000,  while  for  1901  they  were  over  $200,000. 


OPENING  OF  SOULANGES  CANAL. 

The  Soulanges  canal  was  opened  for  the  season  of 
'902  on  May  ist,  with  the  new  electrical  apparatus  for 
working  the  lock  gates,  sluices,  bridges,  etc.,  in  full 
and  successful  operation.  The  locks  are  handled  by  tw'o 
men,  one  on  each  side.  The  heavy  gates  (60  tons) 
are  opened  or  shut  in  one  minute,  and  the  sluices  in 
forty-five  seconds.  The  machines  work  with  perfect 
ease,  safety  and  smoothness,  and  are  designed  so  as 
to  be  under  complete  control  and  thus  obviate  any 

chance  of  break-down  if 
handled  with  ordinary  care. 
Only  about  half  the  num- 
ber of  men  necessary  to 
operate  the  canal  by  hand 
are  now  required  —  the 
men  y  saving  being  nearly 
ten  thousand  dollars  per 
annum.  An  ordinary  lock- 
age can  be  made  in  less 
than  ten  minutes,  and  a 
lug  has  been  run  through 
the  whole  fourteen  miles 
and  five  locks  in  two  hours 
and  ten  minutes.  The 
canal  is  brilliantly  lighted 
throughout,  and  is  as 
easily  navigable  by  night 
as  by  day.  The  entire 
power  and  lij^lit  installa- 
tion, design  of  motors, 
etc.,  is  the  work  of  the 
Canadian  General  Electric 
Company,  of  Toronto.  \\ 
may  be  stated  that  this 
canal  does  not  resemble  in 
any  way  the  details  of 
either  the  "Soo,"  Welland, 
or  the  other  St.  Lawrence 
canals,  and  affords  the  best 
specimen  ot  an  artificial  channel  of  fifteen  feet  draught 
hitherto  constructed  on  this  side  of  the  Atlantic.  The 
depth  in  the  sinnmit  level,  at  mean  stages  of  Lake  St. 
Francis,  is  about  seventeen  feet,  rendering  it  easily 
practicable  to  run  its  whole  length  of  ten  miles  in  about 
an  hour  without  danger  to  the  banks. 


Mr.  J.  C.  M.  Buntzen, 
Manager  Britisli  Columbia  Electric  Railway  Company. 


Messrs.  F.  II.  Leoiiaul,  ji  .,  of  Moiilroal,  and  F.  M.  Cimpbcll, 
of  Kingston,  have  fixed  the  sum  wliicli  the  town  of  Rat  Porlaj^o, 
Onl.,  shall  pay  to  the  Citizens'  Kleelric  &  Telephone  Company 
for  their  plant  ;it  $58,192.  The  town  eoulil  have  bi>iight  the  plant 
■,ome  weeks  ago  for  $55,000,  but  refuseil  the  ofler  and  submitted 
the  matter  to  arbitration,  with  the  above  result. 
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LBERT, 


Died  Nov.  30,  i(3o_^.    Celebrated  Physician  and  Natural 
Philosopher.    Founder  of  the  Sciences  of 
Electricity  and  Magnetism. 


Benjamin  Fr.anklin, 

Died    ijqo.    Philosopher,    Statesman.  Diplomatist. 
Author  and  Inventor.    Discoverer  of  relation 
between  Lightning  and  Electricity. 


COI  NT   .\LESS.\XnRO  \"OLT.\. 

Dicil    1^27.     Celebrated     Physicist     Inventor    of  the 
Elcctrophonis.  the  Electroscope,  and  the  Voltaic  Pile 
The  Unit  of  Electro-motive  Force   the  Volt, 
is  named  in  his  hoti.  ■ 


ANI^KE   MAKIK  A.Ml'EKE, 

Died  1836.    Celebrated  Phy.sicist  and  Mathematician. 
Renowned  for  his  investigation.s  in  Electro-Dyna- 
mics.   The  Unit  of  Electric.  Current,  the 
Ampere,  is  named  in  his  honor. 


I'.EiRGE  Simon  Ohm, 

Died  1S54.    Celebrated  Mathematician  and  Phy.sicist. 
Discoverer  of  Ohm  s  l„aw.    The  Tiiit  of  FMectrical 
Resistance,  the  Ohm,  is  named  mi  his  honor. 


MliH.\l-L  K.\KAP\\, 

Died   1S67.    Celebrated    Physicist  and  Chemist  Pis 
covcrer  of  Magrneto-KIectnc  Indwction.  Majrnetic 
Polarization  of  LiKht.  DiamaRTietistn.  etc. 


Samuel  Finlev  Breese  Morse, 

Died  1872.    Inventor  of  the  Telegraph, 


Died  iSSo,  _ 
novvned  for  his  F:xperimental  Determination  of 
the  Mechanical  Equivalent  of  Heat  and  the 
I.axv  i>f  Heating  in  the  Electric  Circuit 


James  Prescott  Joi le, 

Celebrated  FIxpcrimental  Physicist. 


Sir  Hi  mphrev  OA\•^•, 
Died  iSn.    Cclcbratcvl   Chctnist.    niscorerer  of  Ihe 
Electric  Aiv  Uisht  and  In^■Tnto^of  the 
Miner  s  Safety  Lamp. 


OELEBRf^TED  ELEGTRIGIf^NS  f=\ND  INVENTORS. 


Keproduced  by  5>crn\i.s,sion  of  the  Electrical  Engineer  Instuuic  of  Coiix«i>">ndcnce  Instruction 
pjew  York,  fronj  their  JJooHkt,  "  Cau  I  Become  an  Electrical  Engineer." 
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TESTS  OF  THE  NERNST  LAMP. 

Mr.  R.  P.  Hulse,  in  a  paper  read  before  the  Birming- 
ham Local  Section  of  the  British  Institution  of  Elec- 
trical Engineers,  gives  the  result  of  tests  of  the  Nernst 
lamp  as  it  is  now  put  on  the  market.  The  tests  com- 
prised the  measurement,  on  a  direct-current  circuit,  of 
the  life,  candle  power  and  watts,  under  the  following 
conditions  :  Continuous  run  at  normal  pressure  ;  con- 
tinuous run  at  pressures  below  and  above  normal  ; 
continuous  run  with  constant  current  ;  continuous  run 
with  constant  watts  expended  in  rod  ;  test  with  vary- 
ing volts  (increasing  until  burner  is  destroyed)  ;  resist- 
ance test  on  the  iron  regulating  resistance  ;  and  heat- 
ing effect  of  coil.  The  lamps  were  fitted  with  loo-watt 
I  lo-volt  burners.  The  candle  power  was  ascertained 
by  comparison  with  standard  Ediswan  glow  lamps, 
using  an  ordinary  grease-pot  photometer.  The  lamps 
were  run  with  continuous  current  only,  which  was 
obtained  from  a  battery  of  accumulators,  by  which  a 
much  more  steady  current  was  maintained  than  would 
have  been  possible  with  the  mains,  the  excess  volts 
when  charging  the  battery  being  cut  down  by  a 
regulating  resistance.  The  average  variation  was 
less  than  half  a  volt. 

All  the  lamps  tested  were  protected  by  globes,  and 
the  results  obtained  from  a  ground-glass  globe  reduced 
to  the  clear-globe  standard  for  comparison.  The  effect 
of  removing  the  globe  is  to  cool  the  luminous  rod, 
increasing  the  resistance  and  diminishing  the  current 
by  about  one  per  cent.  The  run  was  continuous,  only 
one  break  occurring  in  the  circuit  during  the  seven 
weeks,  and  that  but  for  a  few  seconds. 

The  accompanying  diagram  (Fig  i)  shows  the  be- 
haviour and  life  of  the  Nernst  lamp  when  run  at  con- 
stant i)ressure.  Three  lamps,  each  marked  loo-watts 
iio-voits,  w-ere  tested  on  109.5  volts  and  a  mean  curve 
plotted  from  the  three  sets  of  curves  obtained.  These 
three  were  substantially  the  same,  the  large  decrease 
(Fig.  2)  and  slight  recovery  being  shown  in  each;  and 
after  this  a  steady  diminution  of  candle  power  until  400 
hours,  the  efficiency  during  this  part  also  diminish- 
ing. After  400  hours  there  was  another  sudden  drop, 
and  then  the  state  of  the  rod  seemed  to  change,  for 
there  was  a  slight  rise  in  efficiency  and  candle  power  up 
to  the  point  where  the  burner  broke.  The  table  of  life 
tests  on  normal  voltage  is  as  follows: — 

LIFE  TESTS  ON  NORMAL  VOLTS  (109.5). 
Mean  values  from  curves  representing  three  separate  tests. 


Hours 
after 
start. 

Current 
Amps. 

Watts  absorbed. 

Candle- 

Watts  per  c.  p. 

Resist- 
ance 
of  rod. 
Ohms. 

Total 
in  lamp 

Per  cent, 
on  rod  only. 

power. 

Total. 

Rod  only. 

0 

0-917 

100-5 

88-4 

66-8 

■•5« 

'■33 

105-6 

0-913 

1 00-0 

89-1 

62-9 

■•59 

I  -42 

106-8 

3 

0-906 

99-2 

90"  I 

57 '6 

1-72 

'•-55 

108-9 

10 

0  "903 

98-8 

91  -2 

55  "4 

1-79 

1-63 

1 10-7 

50 

0-904 

99-1 

92-7 

52-9 

,-87 

174 

112-2 

100 

0-892 

977 

94  "o 

49 '4 

1.98 

1-86 

I  15-2 

'50 

0-858 

94  "o 

95-> 

457 

2 -06 

I  "96 

121-2 

200 

0-836 

91  -6 

957 

43 '9 

2-09 

2-00 

125-2 

250 

0-803 

88-0 

96- 1 

40-0 

2-20 

2-1  I 

I3I-O 

300 

0-766 

83-9 

96-7 

35"4 

2-37 

2-29 

.38-2 

350 

0-724 

79 '3 

97'3 

30-1 

2-64 

2-57 

147-0 

400 

0-692 

75-« 

977 

28-5 

2-66 

2 -60 

'.S4'5 

45" 

0-637 

69.8 

98-2 

19-4 

3  61 

3*54 

168-8 

500 

"■653 

7 '-5 

98.0 

20-4 

3  •5' 

3 '44 

164-2 

509,  490  and  425  hours.  The  end  comes  in  all  cases, 
by  the  breakage  of  the  platinum  contact  at  the  positive 
end  of  the  rod.  It  is  evident  immediately  from  the  dia- 
gram that  the  lamps  are  done  with  in  about  400  hours, 
but  that  a  very  fair  economy  is  retained  almost  up  to 
that  point.    This  sudden  breakdown  seems  to  be  the 


characteristic  of  the  lamp.  The  natural  life  is  very 
close  to  the  'economic  life.'  Therein  it  differs  greatly 
froiTi  the  glow  lamp,  which,  if  not  removed,  goes  on 
running  long  after  its  efficiency  has  departed. 

The  author  states  that,  assuming  the  cost  per  unit  to 
be  6d.,  and  that  of  the  burner,  fitting  and  depreciation 
of  lamp  and  resistance  as  3s.,  it  is  found  by  this  method 
that  it  will  pay  to  get  a  new  burner  at  350  hours;  total 
cost  being,  up  to  that  point,  19s.;  candle-power-hours 
=  15,500  or  o.oi47d.  per  candle-power-hour. 
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Fig. 


2. — Life  Test  on   Nernst   Lamp.    (109.5  V\h,ts,  100 
Watts,  iio-Volt  Burner).    First  Two 
Hours  after  Lighting. 


It  will  be  noticed  that  the  Nernst  lamp  begins  by  be- 
ing abnormally  good,  but  falls  in  efficiency  by  20  per 
cent,  or  more  in  the  first  ten  hours.  Tiienccforward  it 
remains  fairly  normal  alnu>st  U)  Ihc  end  of  its  natural 
life,  and  then  breaks  up  suddenly.  There  is  a  gradual 
fall  in  candle  power  during  the  normal  run,  but  the 
watts  fall  also.  Thus  a  50-c.p.  lamp  starts  off  at  66- 
c.p.  After  50  hours  it  is  giving  53-c.p.,  and  after  350 
hours  30-c.p.  The  watts  per  candle  are  then  2.57,  as 
against  1.74  watts  per  candle  when  the  lamp  was  given 
53  candles.     The  three  lamps  tested  broke  down  after 


In  conclusion  the  author  makes  the  following  sum- 
mary: 

The  Nernst  lamp  will  give  on  the  average  through- 
out a  life  of  400  hours  at  least  -48  c.  p.  per  watt  ex- 
pended, as  against  not  more  than  -28  c.p.  per  watt  in 
the  case  of  good  glow  lamps.  The  cost  of  renewals 
would  appear  to  be  not  more  than  three  times  as  much 
for  the  Nernst  as  for  the  glow  lamp,  allowing  for  the 
shorter  life  of  the  former.  In  a  loo-watt  Nernst  lamp 
the  total  energy  used  is  over  35  units  during  econom- 
ical lite;  and  at  4d.  a  unit  this  costs  iis.  8d.,  or,  say, 
not  more  than  fifteen  shillings  when  all  expenditure 
due  to  renewal  of  the  burner  is  taken  into  account. 
Thus  the  Nernst  lamp  will  furnish  i ,000  c.p. -hours  at  a 
cost  of  eleven  pence;  while  fifteen  pence  is  the  approxim- 
ate cost  of  the  same  amount  of  illumination  from  good 
glow  lamps.  In  this  comparative  estimate  the  cost  of 
renewals  in  each  case  has  been  included,  the  price  per 
unit  assumed  to  be  4d.,  while  the  glow  lamp  has  been 
taken  at  an  average  of  3-6  watts  per  c.p.  throughout  a 
life  of  700  hours. 
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„^  „  „  Judging  by  the  difference  in  price  be- 
The  Export  liade.  -'  r 

tween  British  and  Canadian  motors, 

there  seems  to  be  an  excellent  chance  for  Canadian  man- 
ufacturers in  this  line  to  do  a  profitable  export  business. 
Indeed,  the  Americans  appear  to  have  already  discovered 
the  fact,  and  are  taking  advantage  of  it.  It  is  said 
that  in  one  year  four  hundred  .\merican  motors  were 
sold  in  Sheffield  alone.  This  is  not  surprising,  seeing 
that  a  2  h.  p.  motor  is  listed  by  the  British  manufac- 
turer at  £2()  odd,  "or  about  $150,  less  10  per  cent., 
while  the  Canadian  manufacturer's  price  is  only  S60. 
Adding  $10  for  freight  and  selling  charges,  there  would 
still  remain  a  handsome  margin  of  profit.  At  least  one 
Canadian  firm  proposes  to  exploit  the  British  market. 


Judgi.xg  by  the  statement  of  a  corres- 
An  Example  of  Muni-         j     ^    "  l        1  , 
cipai  Management,    pondent    who    has    recently  taken 

charge  of  a  municipal  plant  in  a  town 
of  2,500  inhabitants  in  Ontario,  municipal  manage- 
ment, in  this  instance  at  least,  has  not  proved  a 
success.  We  quote  as  folkiws  from  our  correspond- 
ent's letter:  "The  plant  is  a  municipal  one,  and  in 
this  case  has  been  a  failure,  as  they  have  operated  for 
some  time  at  a  loss.  They  have  not  always  had  a 
competent  man,  and  their  equipment  has  suffered, 
besides  their  plant  is  overloaded  and  a  certain  amount 
of  business  which  could  be  obtained  is  consequently 
sacrificed.  The  power  house  is  in  bad  shape  through 
carelessness  and  mismanagement,  consequently  my 
hands  have  been  full  remedying,  as  far  as  possible, 
existing  poor  conditions.  We  shall  probably  shut 
down  for  a  few  days  and  have  a  general  overhaul." 


It  is  gratifying  to  learn  that  the  ar- 
Canadian  Electrical  ^  '  r  "   1     «  t 

Association.        rangements  for  the  Annual  Convention 

of  the  Canadian  Electrical  .Association, 
which  will  open  in  Quebec  on  June  iith,  are  making 
satisfactory  progress.  A  number  of  valuable  papers 
have  already  been  arranged  for.  These  will  probablv 
include  a  paper  by  Mr.  P.  H.  Thomas,  Expert  for  the 
Westinghouse  Company  of  Pittsburg,  on  the  subject  of 
"  Static  and  Disruptive  Discharges,"  from  Mr.  C.  M. 
Green,  Lynn,  Mass.,  and  Mr.  W.D..\.  Ryan  on  "  Arc 
Lighting  Apparatus",  and  from  Mr.A.B.  Lambe,  jr.,  ot 
Toronto,  on  "Street  Railway  Apparatus."  The  various 
committees  are  at  work,  and  it  is  expected  that  all 
arrangements  will  be  completed  within  a  month.  The 
Secretary  is  in  receipt  of  many  applications  for  member- 
ship, and  much  interest  is  being  taken  in  the  approach- 
ing meeting,  which  promises  to  be  one  of  unusual  inter- 
est. Our  June  number  will  contain  the  full  programme 
for  the  meetinsr. 


Motors. 


Electric  motors  have  lately  come 
into  use  for  such  a  variety  of  pur- 
poses that  the  demand  is  constantly  increasing,  and 
manufacturers  of  the  better  class  of  machines  are  so 
crowded  with  orders  as  to  be  unable  to  accumulate 
any  stock.  Buyers  are  coming  to  understand  that 
there  are  other  considerations  than  price  which  ought 
to  govern  the  purchase  of  a  motor — in  other  words 
that  there  are  motors  and  motors.  There  is  the  motor 
put  together  so  roughly  that  a  lot  of  current  is  lost  in 
the  bearings,  in  another  there  is  heavy  loss  in  the  field, 
others  are  subject  to  burn-outs  due  to  careless  and 
improper  winding  of  the  armature.   On  the  other  hand. 
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there  are  to  be  had  motors  so  carefully  designed  and 
manufactured  as  to  require  the  least  possible  expend- 
iture for  repairs,  which  operate  smoothly  and  noise- 
lessly and  utilize  all  or  nearly  all  the  current  supplied 
to  them,  in  doing  economically  the  work  which  they 
are  set  to  perform. 


A  VOLUMINOUS  report  on  railway  com- 

Reguiation  of      missions  and  railway  rate  grievances 
Railways.  ^  °_       .  . 

was     presented    to     the  Dommion 

Government  last  month  by  Prof.  S.  J.  McLean,  com- 
missioner appointed  for  that  purpose.  Prof.  McLean 
has  evidently  thoroughly  investigated  the  question, 
and  his  report  seems  to  confirm  the  contention  that 
there  is  room  for  improvement  in  the  regulation  of 
railway  rates  and  traffic.  Acting  upon  his  recom- 
mendation, Hon.  Mr.  Blair  has  introduced  a  bill  in  the 
Dominion  Parliament  providing  for  the  appointment 
of  a  railway  commission  and  to  amend  and  consolidate 
the  existing  railway  laws.  The  commission  is  to 
consist  of  three  persons,  one  a  lawyer  of  large  ex, 
perience  and  some  knowledge  of  railway  business, 
another  an  experienced  railway  man,  and  a  third  a 
man  with  large  knowledge  of  general  business.  This 
bi^ard  will  replace  the  existing  railway  committee  of 
the  privy  council,  and  in  it  is  to  be  vested  power  to  fix 
all  traffic  rates  on  railroads  and  lakes,  rivers  and 
canals.  While  the  appointment  of  this  commission  is 
not  likely  to  lead  to  the  redress  of  all  grievances,  it  is 
in  accord  with  popular  sentiment,  and  will  probably 
result  in  securing  more  equitable  rates  for  all  classes 
and  localities. 


The  success  which  has  attended  Mr. 

A  school  of  Wireless  ^arconi's  invention,  and  the  certainty 
Telegraphy. 

that  his  system  will  immediately  come 
into  commercial  use,  has  rendered  it  imperative  that 
there  should  be  available  a  considerable  number  of 
trained  operators  to  take  charge  of  installations  on 
vessels  and  in  the  numerous  stations  which  are  about 
to  be  established  in  this  and  other  countries.  In  order 
to  meet  this  want,  the  Marconi  Wireless  Telegraph 
Company,  of  London,  have  established  at  F"rinton-on. 
Sea,  in  Essex,  a  school  for  the  training  of  students. 
As  an  inducement  to  students  to  take  the  course  of 
instruction,  the  company  pay  a  small  premium, 
stipulating,  however,  that  only  those  will  be  accepted 
who  have  passed  through  technical  schools,  or  who 
show  an  aptitude  for  the  work.  The  school  is  in 
charge  of  Mt.  T.  Bowden,  who  has  been  Mr.  ?viarconi's 
assistant  for  a  number  of  years.  The  buildings  consist 
of  two  villa  residences  in  which  accommodation  is  pro- 
vided for  the  students,  who  are  required  to  sleep  on 
the  premises.  The  pupils  are  taught  how  to  send  and 
receive  messages,  and  are  thoroughly  instructed 
regarding  the  mechanism  of  the  various  instruments. 
They  are  also  taught  how  to  make  repairs,  new  parts, 
and  to  keep  the  instruments  in  proper  working  order. 
The  period  of  instruction  necessary,  in  the  case  of 
most  students,  is  about  four  weeks.  After  a  student 
has  mastered  the  new  alphabet  and  the  technique  of 
the  instruments,  he  is  put  in  charge  of  the  Frinton 
station  and  iield  absolutely  responsible  for  all  messages 
received  and  answered.  lie  is  rec|uircd  to  make  out  a 
daily  report  to  the  Lomlon  ollite  and  reply  to  all 
enquiries. 


Legal  Matters  Affect-  The     decision    in  the  "scrap-iron" 
ing  Electrical  Com-  assessment  case,  given  last  month,  is 
panics.  favor  of  the  electrical  companies. 

The  city  of  Toronto  endeavored  to  take  advantage  of 
an  amendment  to  the  Assessment  Act  repealing  the 
clause  requiring  that  the  real  property  of  railway,  tele- 
phone and  electric  light  companies  should  be  assessed 
in  the  wards  in  which  it  issituated.  The  city's  contention 
was  that  tha  amendment  did  away  with  the  scrap-iron 
clause  and  permitted  the  plants  of  these  companies  to 
be  assessed  as  going  concerns.  The  Court  of  County 
Judges  held  that  the  amendment  to  the  act  was  merely 
an  enabling  clause  to  facilitate  the  work  of  the  assessor. 
The  Court  of  Appeal  has  upheld  this  judgment.  The 
decision  of  the  Courts  regarding  the  purchase  by  the 
city  of  Kingston  of  the  property  of  the  Kingston  Light, 
Heat  &  Power  Company  shows  that  when  an  electric 
lighting  company  enters  into  a  specific  agreement  to 
dispose  of  its  plant  and  franchise  by  arbitration,  the 
clause  of  the  law  requiring  that  the  city  shall  pay  for 
the  franchise  a  price  equal  to  ten  per  cent,  ot  the  value 
thereof  cannot  be  applied.  The  arbitrators  decided 
that  the  franchise  of  the  Kingston  Company  was  worth 
$80,000,  but  that  the  city  was  not  under  any  obligation 
to  pay  for  it,  owing  to  an  agreement  which  gave  the 
city  the  right  to  purchase  the  "  works,  plant,  ap- 
pliances and  property  "  of  the  company  at  a  price  to 
be  fixed  by  arbitration.  This  was  the  view  taken  by 
the  courts.  The  decision  is  a  warning  to  electrical 
companies  to  take  every  precaution  in  making  con- 
tracts to  provide  against  possible  points  of  dispute. 


ELECTRIC  LIGHTING  OF  QUEBEC 

Two  tenders  were  received  by  the  city  council  of 
Quebec  for  electric  lighting.  There  are  at  present  368 
arc  lights  and  60  incandescent  lights  furnished  to  the 
city,  the  price  being  $80  and  $25  per  light  per  year. 
The  tenders  submitted  were  as  follows:  For  arc  lights, 
Quebec  Railway,  Light  &  Power  Company,  $6g.8o  per 
light  per  year  for  five  year  contract  and  $67.80  for  ten 
year  contract;  Jacques  Cartier  Water  Power  Company, 
$54.00  for  five  or  ten  year  contract.  For  incandescent 
lights,  Quebec  Railway,  Light  &  Power  Company,  $25 
per  light  per  year  for  five  or  ten  years;  Jacques  Cartier 
Water  Power  Company,  $15  for  five  or  ten  years.  Both 
companies  tendered  on  the  direct  current  system.  The 
council  has  accepted  the  tender  ot  the  Jacques  Cartier 
Water  Power  Company  on  a  five  year's  contract.  It  is 
the  intention  of  the  company  to  immediately  install  a 
1,800  h.p.  reserve  steam  plant. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

The  annual  convention  of  the  National  Electric 
Light  Association  of  the  United  States  is  announced 
to  be  held  at  Cincinnati,  Ohio,  May  20-22.  There  has 
been  a  large  increase  in  the  membership  of  this 
association,  and  an  interesting  meeting  is  anticipated. 
The  programme  will  include  fewer  technical  papers 
than  usual,  but  fifteen  or  twenty  topics  of  practical 
interest  to  central  stations  have  been  selected  and 
competent  persons  asked  to  prepare  discussions  upon 
them. 


Tlie  Woslingluxise  Klectric  MHiuilacI iiring  Company  has 
recently  issiieil  to  the  trade  an  attracMive  folder  on  Wesliiiglioiise- 
lii^lil iiinj^  .irii'slers.  I(  eonlaiiis  exi-elleiit  description  of  the 
new  Westini^lumse  low  eiiviivalent  aiiestcr,  whicli  has  l)ecii 
received  Willi  such  jjcneial  lavor. 
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A  LAMP  CATALOGUE. 

Lamp  users  will  doubtless  appreciate  the  new  lamp 
catalogue  which  has  just  been  issued  by  the  Packard 
Electric  Company,  of  St.  Catharines,  Ont.  It  is  of 
very  attractive  appearance  and  contains  excellent  illus- 
trations of  the  standard  types  of  Packard  lamps.  A 
distinctive  feature  of  these  lamps  is  the  straight-sided 
or  moulded  bulb,  now  adopted  by  the  leading  lamp 
makers  of  the  United  States.  Packard 
lamps  are  regularly  made  in  efficiencies 
of  3'  3/^  3"*^  4  watts  per  candle.  The 
company,  in  their  catalogue,  state  that 
the  lamps  of  3  watts  efficiency  should 
only  be  used  where  the  Voltage  is  prac- 
tically constant  at  all  times  ;  lamps  of 
3^  watts  efficiency  may  be  used  on  cir- 
cuits where  the  voltage  varies  approxi- 
mately 2  per  cent.,  and  lafnps  of  4  watts 
efficiency  are  for  use  on  circuits  where 
the  voltage  is  fluctuating. 

By  permission  of  the  Packard  Company, 
we  reproduce  herewith  several  curves 
illustrating  the  vertical  and  horizontal 
distribution  of  light  of  the  various  forms 
of  filaments  in  common  use.  The  con- 
centric circles  represent  the  candle  power 
from  2  to  18.  The  left  hand  column 
shows  vertical,  the  right  hand  horizontal 
distribution. 
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POWER  EQUIPMENT    OF  THE 
GRANBY  SMELTER. 

The  Granby  Consolidated  Mining, 
Smelting  &  Power  Company,  of  Granby, 
B.  C,  is  said  to  operate  the  largest  cop- 
per smelting  works  in  Canada.  During 
last  year  230,928  tons  of  ore  were  treated 
at  the  Granby  plant,  the  capacity  of 
which  is  being  increased.  The  location 
is  on  the  north  fork  of  the  Kettle  river, 
where  1,200  horse  power  is  developed  at 
extreme  low  water  under  an  actual  head 
of  forty-five  feet.  The  dam,  according 
to  the. Mining  Record,  gives  about  thirty 
feet  of  this  head,  the  rest  being  made  up 
between  the  dam  and  the  power  house. 
The  dam  is  175  feet  across  the  top,  75 
feet  from  heel  to  toe  on  the  bottom,  built 
out  of  12x12  inch  sawn  timbers,  filled  in 
with  rock  and  gravel.  The  flume  is  12x9 
feet  and  one  mile  long. 

The  power  house  is  within  1,000  feet 
of  the  smelter  buildings  and  100  feet  below 
them.  The  power  for  driving  the  blow- 
ers, sampling  works,  converter,  etc.,  is 
created  by  three  double  sixteen  inch  tur- 
bine water  wheels,  connected  with  the  flume  by  steel  in- 
take pipes  4  feet  7  inches  in  diameter.  Each  wheel  is 
directly  connected  with  one  Westinghouse  rotating 
arm,  alternating  current  generator.  Another  wheel  is 
belted  to  two  pumps,  each  with  a  daily  capacity  of  750,- 
000  gallons.  These  pumps  furnish  water  and  pressure 
to  granulate  the  slag  as  it  runs  continuously  from 
the  furnace. 

All  the  machinery   is  operated   by  Westinghouse 
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induction  motors.  There  is  a  75  h.  p.  motor  for  samp- 
ling works,  a  30  h.p-  motor  for  matte  sampler,  a  25 
h.p.  motor  for  the  machine  shops,  and  a  10  h.  p.  motor 
for  the  elevator  in  the  main  furnace  building.  There  are 
three  blowers,  each  being  driven  by  a  75  h.p.  Westing- 
house  induction  motor  belted  directly  to  the  blower. 

By  the  enlargement  now  nearing  completion  the 
power  plant  will  be  increased  by  a  250  h.p.  horizontal 


turbine  water  wheel  and  a  250  h.p.  generator  directly 
connected  to  the  water  wheel,  making  a  total  of  .250 
h.p.  developed  for  the  use  of  the  city  of  Grand  Forks. 
Two  additional  triplex  power  pumps,  which  will  each 
supply  750,000  gallons  of  water  daily,  are  being  in- 
stalled by  the  StilKvell-Bierce  &  Smith-Vaile  Company, 
of  Dayton,  Ohio.  The  electrical  plant  throughout  was 
furnislied  and  in>vtalled  by  the  Wostinghousc  Electric  & 
Manufacturing  Company,  of  Pittsburg,  Pa. 
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CABLE-LAYING. 

Wilkes  Barre,  Pa.,  April  18th.,  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir, — I  received  your  n>jwsy  liitle  paper  to-day,  and  in 
looking'  over  it  I  notice  with  regret  the  death  of  Mr.  C.  W. 
Lundy.  I  also  saw  that  you  mentioned  the  name  of  Siemens 
Bros,  as  being  connected  with  ihe  Great  Eastern  Atlantic  Expe- 
dition, and  I  think  you  are  in  error.  The  company  which  did 
this  work  was  Messrs.  Glass,  Elliott  &  Company,  which  after- 
wards became  The  Telegraph  Construction  and  Maintenance 
Company,  which  company  you  mention  on  the  next  column 
as  laying  the  Pacific  cable.  Siemens  had  nothing  much  to  do 
with  cable  laying  until  somewhere  along  about  1874,  and  its  first 
really  unqualified  success  was  the  laying  of  the  Commercial 
cables  in  1883.  As  to  the  Telegraph  Constiuction  &  Mainten- 
ance Company,  'hey  have  laid  possibly  75  per  cent,  of  ihe  sub- 
marine cable  in  existence. 

Very  truly  yours, 

E.  W.  Stevenson, 
Electrician  Hazard  Manufacturing  Company. 

A  NEW  EXPERIENCE. 

Sherbrooke,  Que.,  April  14th,  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir, — We  had  rather  a  strange  thing  happen  on  one  of 
our  street  light  circuits  on  Sunday  evening,  April  13th.  I  must 
first  explain  that  we  are  running  the  series  alternating  current 
arc  lamps,  as  supplied  by  the  Canadian  General  Electric  Com- 
pany. We  run  two  circuits  from  our  station,  about  nine  miles 
each  circuit,  having  47  lamps  on  one  and  45  lamps  on  the  other. 
On  the  night  I  mention  it  was  wet  and  blowing,  had  been  so  all 
day;  the  circuits  had  been  tried  several  times  for  any  open  or 
ground  lines,  but  no  appearance  of  any  when  started. 

The  patrolman  went  out  as  usual,  but  came  back  and  said 
quite  a  few  of  the  lamps  were  out  on  the  circuit  with  the  47  lamps. 
This  circuit  is  carried  over  a  river  and  back  on  the  same  poles, 
and  along  a  side  street  and  back  to  the  same  street  which  it  left 
before  crossing  the  river.  On  one  end  of  the  circuit  near  the 
station  there  were  five  lamps  burning,  then  a  ground  came  on 
owing  to  one  of  the  wires  to  the  lamp  coming  in  contact  with  a 
fruy  wire;  the  next  twenty-seven  lamps  were  out,  and  on  the 
same  street  where  first  ground  was  another  ground  was  on  with 
wires  solid  on  a  tree.  This  was  2,200  feet  distant  from  first 
ground.  All  the  lamps  beyond  that  on  the  other  end  of  the  cir- 
cuit were  burning  without  the  least  flicker — fifteen  lamps— and 
burned  for  an  hour;  they  were  i)ut  on  and  off  several  times  to 
find  if  the  grounti  would  show.  The  lamps  all  started  up  at  once 
when  the  first  ground  mentioned  was  taken  off;  the  other  ground 
was  taken  off  next  morning. 

The  controlling  device  in  the  transformers  worked  to  perfec- 
tion with  the  27  lamps  off.  The  attendant  did  not  observe  any 
difference  on  the  ammeters.  When  the  patrolman  came  in  and 
reported,  he  went  and  exam  ned  the  lever  on  the  transformer  and 
found  it  higher  than  usual.  The  ammeter  showed  the  pointer  at 
the  red  mark  which  we  have  on  the  dial,  and  no  jumping. 

This  experience  may  not  be  anything  new  to  many  of  your 
readers,  but  it  is  something  we  have  not  had  on  our  lines  prev- 
ious to  this.  I  wish  to  add  a  word  of  praise  for  this  system  of  arc 
lighting,  and  would  advise  any  company  who  may  be  contem- 
plating a  change  in  their  street  lighting  to  examine  into  the 
system  as  supplied  by  the  Canadian  General  Electric  Company 
of  Toronto.  They  will  find  the  lamps  and  transformers  the  simp- 
lest and  most  flexible  (for  controlling  the  current)  that  is  in  the 
market.  Yours  truly, 

A.  Sangster, 
Superintendent  Sherbrooke  Gas  &  Water  Company. 


THE  FUTURE  OF  THE  STEAM  TURBINE. 

I'Votii  a  paper  011  the  fitlitre  of  the  steam  turbine,  by 
Mr.  W.  E.  Warrilovv,  in  a  recent  issue  of  the  lUcctrical 
Review,  some  intercstinj^-  facts  about  the  advantaj^es 
of  the  steam  turbine  may  be  gathered. 

Possessing  but  one  rotating  part  and  retjuiring  no 
special  foundation,  it  embodies  all  that  could  be  desired 
for  coupling  to  any  type  of  dynamo  for  direct  or  alter- 


nating current.  The  iinprovments  effected  in  its  con- 
striiction  and  its  employment  in  a  large  number  of  elec- 
tricity works  in  this  or  other  countries  should  indicate 
that  it  is  destined  to  fill  a  prominent  place  in  the  gen- 
erating stations  of  the  immediate  future.  Unlike  the 
early  undertakings,  the  schemes  which  are  now  planned 
demand  units  having  capacities  running  into  thousands 
of  kilowatts,  instead  of  hundreds,  so  that  the  class  of 
engine  which  the  turbine  represents  has  every  oppor- 
tunity of  appearing  to  the  best  advantage,  as  far  as 
steam  consumption  is  concerned.  This  question  of 
consumption  of  steam  in  pounds  per  kilowatt  has  been 
a  favorite  one  with  consultants,  the  makers  of  engines- 
being  encouraged  by  the  offer  of  a  bonus  to  reduce  it 
as  much  as  possible.  The  guaranteed  performance  of 
a  reciprocating  engine  in  this  respect  has  often  given  it 
the  preference  over  such  an  engine  as  the  turbine, 
though  no  calculation  has  been  made  as  to  the  possi- 
bilities of  either  engine  to  get  out  of  order,  or  increase 
its  steam  consumption  with  time. 

An  important  feature  of  the  steam  turbine,  not 
always  considered,  is  the  freedom  from  great  or  sudden 
angular  variations  in  speed.  This  defect  in  reciprocat- 
ing engines  has  been  noticed  at  length  elsewhere  in 
these  columns,  and  it  is  one  which  is  of  constantly  in- 
creasing importance.  With  its  high  rotative  speed, 
and  entire  absence  of  reciprocating  parts,  it  is  practi- 
cally impossible  for  any  appreciable  variation  in  speed 
to  occur  in  the  course  of  a  single  revolution,  the  speed 
changes  necessarily  extending  over  a  number  of  revo- 
lutions, and  being  gradual  in  their  nature,  while  with 
the  use  of  properly  proportioned  governors,  even  these 
gradual  variations  in  speed  may  be  kept  within  \  ery 
narrow  lirnits. 

A  modern  turbo  plant  of  1,500  kilowatt  capacity  will 
stand  on  a  floor  space  of  728  square  feet,  and  will  have 
its  own  condensing  plant  at  that.  No  foundations  are 
needed  for  its  reception,  and  no  oil  is  necessary  for  tiic 
lubrication  of  the  rotating  parts  acted  upon  by  steam. 
In  both  these  items  it  will  be  at  once  seen  that  large 
economies  in  tiine  and  material  will  be  effected,  the 
absence  of  oil  in  the  steam  especially  enabling  the  con- 
densed water  to  be  returned  to  the  boilers.  The  ma- 
chine when  delivered  can  be  assembled  on  its  particular 
portion  of  the  engine  room  floor,  and  no  vibration  will 
take  place  while  the  plant  is  in  motion.  The  appear- 
ance of  the  engine  room  will  also  be  greatly  enhanced, 
in  that  the  turbo  sets  occupy  little  head  room,  and  con- 
sequently will  cut  off  little  or  no  light  from  the  windows. 
The  small  vertical  space  needed  also  does  much  to  de- 
crease the  cost  of  buildings  as  well  as  the  steam  and 
exhaust  piping  for  the  turbine.  Combined  with  these 
are,  the  liitle  attention  required  both  for  running  and 
maintenance,  and  the  ease  cif  manipulation  for  parallel 
running  on  account  of  the  even  turning  moment. 

That  the  early  types  of  turbine  were  extravagant  in 
steam  is  well  known,  but  this  fault  was  due  to  the 
comparative  scarcity  of  data  in  the  design  of  such 
engines,  as  well  ns  the  fact  that  ver)-  small  units  wore 
required  for  electric  supply  purposes. 

The  day  of  the  small  station  is,  however,  about  to 
depart,  so  that  the  turbo  set  can  appear  to  its  best 
advantage  under  the  improved  conditions,  and  where 
the  reciprocating  engine  must  ultimately  fail,  the  tur- 
bine can' be  looked  to  as  a  reliable  substitute.  Such  a 
fact  is  not  one  to  cause  regret  on  the  part  of  enginers; 
rather  should  they  welcome  the  new  engine  as  a  means 
of  deliverance  from  the  dilliculties  which  progression 
on  the  present  lines  must  assuredly  bring.  The  exist- 
ing state  of  competition  in  all  industries,  but  especially 
the  electrical  one,  will  no  doubt  keep  the  reciprocating 
engine  in  our  midst  for  some  years  to  come,  though 
the  same  competition  will  also  bring  more  prominent!}' 
to  the  front  the  steam  turbine,  even  to  the  extent  of 
finally  ousting  its  rival. 
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LEGAL  DECISIONS. 

Ottawa  Electric  Company  vs.  F.  X.  St.  Jacques.— Recent- 
ly the  Supreme  Court  gave  a  verdict  to  the  Ottawa  Electric 
Company  against  F.  X.  St.  Jacques,  proprietor  of  the  Russell 
House  in  Ottawa,  for  breach  of  contract,  the  defendent  having 
cut  the  wires  of  the  plaintiff  about  December  i,  1897,  although 
the  contract  did  not  expire  until  October  31,  igoo.  The  Court 
directed  the  local  Master-in-Chancery  to  fix  damages,  which  he 
placed  at  $5,413.    His  decision  is  given  below: — 

The  plaintiffs  and  defendant  are  agreed  as  to  the  general  prin- 
ciple which  should  govern  the  assessing  of  the  damages,  namely, 
that  the  parties  are  as  far  as  possible  to  be  placed  in  the  position 
they  would  have  been  in  had  the  contract  not  been  broken.  I 
need  not  therefore  discuss  any  of  the  numerous  cases  referred  to 
in  that  connection  on  the  argument. 

But  the  parties  differ  widely  as  to  how  that  principle  should  be 
applied  to  the  facts  of  the  present  case. 

The  plaintiffs  allege  that  with  their  total  installation  of  63,000 
lights,  necessitating  the  carrying  of  a  variable  "load"  of,  in  the 
neighborhood,  of  19,000,  vvhich  would  always  bear  overloading 
to  a  greater  extent  than  600,  the  cutting  off  of  the  Russell  House 
lights  had  no  effect  in  reducing  their  general  expense.  They 
point  out  that  their  machinery  is  driven  almost  exclusively  by 
water  power,  and  that  the  water  flows  on  and  the  wheels  go 
round  and  necessitate  the  presence  of  the  staff  whether  or  not 
the  electricity  is  being  used.  They  say  that  their  smallest  gen- 
erator has  a  capacity  of  1000  lights,  and  that  even,  therefore, 
had  their  "load"  been  reduced  by  the  total  number  of  lights  in 
the  Russell  House,  it  would  not  have  enabled  ihem  to  throw  out 
a  single  machine  and  in  that  way  save  anything  in  wages  of  em- 
ployees. They  allege  that  the  only  possible  items  of  expense 
saved  to  them  by  the  cutting  off  of  the  lights  were  (i)  the  cost  of 
lamp  renewals,  which  under  the  terms  of  the  contract  thev  were 
to  supply,  and  (2)  the  additional  coal  which  they  would  have 
burned  in  their  auxiliary  steam  station  during  the  portions  of 
each  year  that  it  was  in  operation,  assuming  that  all  of  the  defend- 
ant's lights  would  have  been  supplied  from  there.  Particulars 
of  these  deductions  will  be  found  at  pages  11  and  12  of  the 
printed  case,  subject  to  certain  corrections  appearing  in  Mr. 
Dion's  evidence  on  the  reference,  (pages  53  and  54).  They 
amount  altogether,  according  to  the  plaintiffs,  to  $1321.31,  which 
sum,  deducted  from  the  $11,666.66  which  they  would  have 
received  under  the  terms  of  the  contract,  would  make  the  dam- 
ages calculated  in  this  way,  $10,345.35. 

The  defendant,  on  the  other  hand,  contends  that  the  true 
method  of  getting  at  the  plaintiffs'  loss  is  by  taking  their  total 
revenue  for  the  period  in  question,  plus  the  $11,666.66  which 
they  should  have  received  under  the  contract,  and  deducting 
therefrom  the  total  expenditur  e,  including  interests  on  loans,  plus 
an  allowance  to  represent  depreciation  of  plant,  to  get  the  true 
profit;  when,  as  he  argues,  the  loss  will  be  a  sum  bearing  the 
same  proportion  to  wliat  would  have  been  received  under  the 
contract  as  the  total  profit  does  to  the  total  receipts.  This 
method  is  worked  out  in  Exhibit  12  and  results  in  fixing  on  the 
total  sum  of  $185.30  as  the  amount  of  the  plaintifTs  damages. 

In  addition  to  these,  two  other  methods  are  suggested,  which 
I  will  have  occasion  to  examine  later. 

The  plaintiffs  cite,  in  support  of  their  contention,  the  case  of 
Boyd  V  Queen,  a  decision  of  Mr.  Justice  Henrj-,  sitting  as  a 
Judge  of^  the  Exchequer  Court,  reported  in  i  Exchequer  Court 
(Canada)  at  page  186.  The  defendant,  on  the  other  hand,  relies 
on  Woodburn  v  The  Queen,  decided  by  Mr.  Justice  Burbidge 
and  reported  in  6  Exchequer  Reports  (Canada)  at  page  12.  Both 
were  suits  for  damages  due  to  the  giving  to  outside  parties  by 
the  Dominion  Government  of  work  which  should  have  gone  to 
the  suppliants  under  their  respective  contracts.  The  defendant's 
counsel  seemed  to  assume  that  the  decisions  were  in  conflict,  but 
they  do  not  appear  to  me  to  be  so.  The  facts  in  the  two  cases, 
or  perhaps  the  views  respectively  taken  of  them  by  the  two 
learned  judges,  differed,  but  the  same  principle  underlies  both 
decisions.  In  the  Boj'd  case  the  items  sought  to  be  deducted 
from  the  contract  price  were  additional  superintendence;  and  a 
proportionate  amount  for  depreciation  of  plant,  rent  and  depreci- 
ation of  buildings,  insurance  on  buildings,  machinery,  fuel  and 
taxes  and  water  rates.  Mr.  Justice  Henry  held  that  had 
Mortimer  actually  done  the  work  in  question  he  would  not  have 
had  to  pay  out  anything  more  under  an}'  of  the  several  heads 
than  he  had  in  fact  paid  out  in  carrying  on  his  ordinary  business, 
and  he  disallowed  the  items.  In  the  Woodburn  case  the  conten- 
tion was  that  no  amount  should  be  deducted  to  represent  the 
wages  that  would  have  been  patd  out  for  the  performing  of  the 
work,  the  suppliant  alleging  that  he  had  staff"  enough  to  have 
done  all  of  the  work  in  question  in  aildition  to  his  regular  work, 
and  that,  had  he  done  it,  he  would  have  been  at  no  extra  expense 
for  wages.    Mr.  Justice  Burbidge  says  regarding  this  contention: 

"I  do  not  believe  it  to  be  |>ossible  that  the  additional  work  in 
this  case  could  have  been  done  without  any  extra  cost  for  labor, 
if  the  work  sent  to  the  suppliant  and  executed  by  him  had  been 
done  in  a  prudent  and  careful  lousiness  manner." 

To  my  mind  this  judgment  of  Mr.  Burbidge  assumes  what  Mr  . 
Justice  Henry  in  the  other  case  expressly  decides,  that  in  gettirig 
at  the  damages  in  a  case  of  this  kind,  the  oul)'  deduction??  which 
should  properly  be  made  fr-om  the  contract  price,  are  amounts 
which  the  par  t)'  would  have  actually  had  to  pa)-  out  had  he  per- 
formed the  work.  This  is  the  jirmciple  contended  for  by  the 
plaintiff's  and  to  my  mind  it  is  the  Irvie  one,  for  in  that  way  alone 
can  an  amount  be  arrived  at  which  will  place  the  party  in  ihc 
Sfiiiie  position  as  if  the  cpntra^;t  hacl  never  be^n  broken. 


Such  being  the  case,  are  the  plaintiffs  right  in  contending  that 
the  only  extra  expense  they  would  have  been  put  to  had  the  con- 
tract been  carried  out  would  have  been  the  cost  of  lamp  renew- 
als and  of  the  extra  coal  that  would  have  been  burned  at  their 
steam  station?  I  do  not  think  so.  Suppose  that  from  the  begin- 
ning to  the  end  of  the  period  in  question  their  total  installation, 
their  average  load,  their  working  expenses,  and  their  business 
generally  had  remained  absolutely  the  same;  suppose  thej-  had 
added  no  machinery  and  made  no  other  alterations  in  or  addi- 
tions to  their  plant,  and  that  the  cutting  off  of  the  Russell  House 
lights  did  not  enable  them  to  throw  out  a  single  generator  and 
thus  save  anything  either  in  wages  or  wear  and  tear.  Under 
such  circumstances  I  quite  agree  that  in  arriving  at  the  damages 
the  only  items  to  be  deducted  would  be  those  they  contend  (or. 
But  the  facts  are  far  otherwise.  Instead  of  being  at  a  standstill 
the  plaintiff s  business  was  a  rapidly  increasing  one.  Taking 
their  annual  statements  for  1898  and  1901  rtspeclively,  (put  in  as 
Exhibits  4  and  5)  it  will  be  seen  that  in  the  three  intervening 
years  their  total  revenue  increased  from  $159,583  5410  $196,363.- 
22;  their  total  expenses  from  $109,117.61  to  $160,379.86;  the 
value  of  their  assets  from  $1,249,636.21  to  $1,551,247.67,  and 
their  total  installation  of  incandescent  lights  from  63,113  to  93,- 
207.  How  can  it  be  said  in  the  face  of  these  figures,  that  the 
cutting  off  of  600  or  750  lights  m  ide  no  difference  in  their 
expenses,  other  than  under  the  two  hears  mentioned  ?  It  doubt- 
less had  no  recognizable  effect,  in  so  far  as  the  Comp.iny  was 
concerned,  but  it  certainly  had  some  effect — an  effect  which  I  am 
bound  to  endeavor  to  measure.  The  proverbial  "drop  in  the 
bucket"  may  have  no  appreciable  effect  on  the  amount  of  water 
therein,  but  every  added  drop  hastens  the  moment  when  the 
filling  of  the  vessel  necessitates  the  replacing  of  it  by  another. 
Take  the  case  of  the  Company's  generators  and  suppose  that  for 
every  2000  lights  added  to  the  total  installation  a  new  generator 
must  be  put  in.  The  addition  of  600  lights,  even  though  ihey 
themselves  may  still  be  carried  on  the  existing  machines,  brings 
the  Compan)'  that  much  nearer  to  the  time  when  the  new  gener- 
ator must  be  put  in;  and,  co  iversely,  the  cutting  off  of  600  lights 
postpones  to  a  like  extent  that  day.  It  is  said  that  a  variable 
load  of  only  about  one-third  of  the  installation  is  carried  and  that 
the  machinery  will  always  bear  overloading  to  a  greater  extent 
than  600  or  750  lights;  but  this,  to  my  mind,  does  not  affect  the 
question.  It  is  clear  that  the  load  must  bear  a  proportion,  vari- 
ble  perhaps,  but  variable  within  fixed  limits,  to  the  total  installa- 
tion. The  load  carried  in  1901  must  be  greater  than  that  carried 
in  1898  in  prc>portion,  or  at  all  events,  roughly  in  proportion,  to 
the  difference  in  the  installation.  It  follows  from  this  that  every 
change  in  the  installatic<n  by  the  additional  or  substraction,  not 
alone  of  600  lights,  but  even  one  single  light,  has  an  effect, 
though  perhaps  an  extremely  slight  effect,  on  the  total  load 
carried,  and  consequentlv.  on  the  number  of  generators  in  use 
and  the  cost  of  running  them.  The  same  argoment  applies  to  all 
of  the  various  items  of  expense  and  I  think  proves  conclusively 
that  in  order  to  arrive  at  the  amount  which  the  plaintiffs  would 
have  been  in  pocket  had  the  contract  been  carrioti  out,  the  de- 
ductions from  the  contract  price  should  by  no  means  be  limited 
to  the  two  items  of  exp>ense  suggested  by  them. 

How,  then,  of  the  method  suggested  by  the  defendant?  It  is 
open  to  the  obvious  and,  I  think,  fatal  objection  that  it  assumes 
all  of  the  Company's  contracts  to  have  been  equally  profitable. 
Suppose  the  Conipanv  s  business  in  general  was  being  carried  on 
at  a  loss,  but  that  the  present  contract  was  entered  into  at  a 
figure  wliich  made  it  profitable.  .According  to  this  mode  of  cal- 
culation there  would  be  no  damages — the  balance  might  in  fact 
be  largely  the  other  way.  The  possibility  of  such  a  result  shows 
the  unreliability  of  the  method. 

Two  alternative  calculations,  based  on  the  supposed  cost  per 
light,  are  put  in,  one  on  behalf  of  the  plaintiffs  by  Mr.  Dion 
(Exhibit  2)  and  the  other  on  behalf  of  the  defendants  by  Mr.  R.A. 
Ross  (Exhibit  11).  Mr.  Dion's  calculation  is  a  working  out  of 
the  following  proportion: — The  average  maximum  load  carried  is 
to  the  total  year's  expenses  as  the  number  of  the  lights  in  ques- 
tion is  to  the  proportion  of  those  expenses  attributable  to  those 
lights.  Mr.  Ross'  formula  is  somewhat  similar  but  is  based  00 
what  be  considers  to  have  been  the  average  daily  lamp  hours. 

Before  proceeding  to  deal  with  these  calculations  it  will  be 
necessary  to  dispose  of  three  preliminary  questions  much  debated 
on  the  argument.  The  first  of  these  is  as  to  whether  or  not  sums 
paid  out  bv  the  Com|i.any  as  interest  on  debentures  and  other 
loins  to  them  should  be  included  in  the  exj^onses,  the  projx^r  pro- 
portion of  which  must,  according  to  either  methoif,  be  dovluclod 
from  the  contract  price  in  arriving  at  the  profit  which  the  plain- 
tiffs have  lost  by  reason  of  the  defend.mt's  broach  of  contract. 
I  think  clearlv  not.  It  is  admitted  that  dividends  should  not  be 
included  aiul  interest  appears  to  me  to  be  on  much  the  same 
fooling.  Take  the  following  illustration  :  Suppose  two  moo  are 
c.'irrying  on  the  same  business  side  by  side  under  prwisely 
similar  conditions  and  with  the  same  amount  of  capital  invested 
— saj'  $10,000,  the  only  difference  is  thai  whereas  ".\  '  has  fur- 
nished his  own  $10,000,  "B"  has  only  furnishcHf  $5,000,  borrow- 
ing the  other  $5,000  from  a  bank  at  ti~,.  Could  it  be  said  thnl 
the  cost  of  maruilacturiiig  the  articles  w.-\s  greater  in  the  case 
of  "  B  "  than  in  that  of  '  '.\  ?  Suppose,  furthur,  th->t  "B' 
might  have  advanced  the  additional  $5,000  out  of  his  own  funds 
but  preferred  to  leave  it  invested  at  say  8  per  cent,  and  to  bvirrow 
the  amount  at  6  yxr  cent.,  thus  saving  2  per  cent.  The  whole 
arrangement  is,  suppose,  a  more  advanlageiMis  one  (o  "B'  than 
"A's"  is  to  him.  In  the  event  of  .-issessments  of  damages  by 
the  two  niaruifacturors  similar  to  the  one  as  we  arc  now  dealing 
with,  could  it  be  said  that  "A's"  loss  was  greater  than  "B's  "  ? 
The  proposition  has  only  to  bv'  stated  for  the  absurdity  of  it  to 
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appear.  Leaving  out  of  the  question  the  $300  that  "B"  pays  to 
bank  for  interest — by  which  arrangement  he  nets  $120  more  than, 
on  the  supposition,  "A"  does — both  men  lose  exactly  the  same 
amount  per  article  by  reason  of  the  non-fulfillment  of  the  respect- 
ive contracts.  Clearly  "B's"  loss  cannot  be  less  than  "A's." 
I  think  the  key  to  the  situation  is  to  be  found  in  the  distinction 
drawn  by  one  of  the  witnesses  between  the  gross  profits  of  a 
business  and  the  net  profits.  The  former  is  the  difference  be- 
tween the  actual  cost  of  manufacture  (including  of  course  mar- 
keting) and  the  selling  price  ;  the  latter  is  the  amount  which 
eventually  reaches  the  pockets  of  the  shareholders  or  manu- 
facturer. Interest  paid  on  money  expended  on  plant,  while  it 
certainly  affects  the  net  profits,  is  not  to  be  considered  in  calcu- 
lating the  gross  profits,  and  it  is  with  them  that  we  have  to  do 
here. 

The  second  question  is  as  to  depreciation  of  plant,  the  defend- 
ant contending  that  in  calculating  the  plaintiffs'  profits,  and  con- 
versely the  cost  of  producing  light,  a  percentage  should  be 
written  off  under  that  head.  It  is  not  ihe  custom  of  the  plaintiffs 
to  write  off  anvthing  in  their  books  for  depreciation.  A  rest  ac- 
count is  maintained  which  serves  the  same  purpose.  Moreover, 
the  Company's  plant  is  by  constant  repairs  and  renewals  main- 
tained in  a  high  state  of  efficiency.  It  is  also  being  constantly 
enlarged,  renewed  and  added  to,  expenses  of  this  character  be- 
ing charged  to  capital  account.  The  company  also  point  out 
that  their  water  privileges  and  their  franchise  are  always  in- 
creasing in  value  and  they  say  that  this  is  of  itself  sufficient  to 
offset  any  depreciation  in  the  value  of  their  plant.  It  seems  to 
me  that  depreciation  of  plant,  whether  due  to  wear  and  tear  or 
to  what  has  been  called  "  novation,"  is  in  a  position  somewhat 
analagous  to  that  of  interest.  It  is  a  question  of  impairment  of 
capital.  Plant  is  capital,  and  while  an  amount  to  offset  its  de- 
preciation may  very  properly  be  deducted  before  ascertaining 
the  net  profits,  it  does  not  appear  to  me  to  affect  the  gross 
profits.  Moreover,  where  one  portion  of  the  plant  is  increasing 
in  value  to  an  amount  equal  to  or  greater  than  the  depreciation 
of  the  balance,  the  total  value  of  the  plant  is  not  decreasing  and 
it  may  be  unnecessary  to  make  any  deduction  for  depreciation 
even  in  the  net  profits.  The  question  is  by  no  means  free  from 
doubt,  but  on  the  whole  I  think  I  would  make  no  deduction  under 
this  head  either. 

The  third  preliminary  question  which  it  is  necessary  to  deter- 
mine is,  what  number  of  lights  would  the  plaintiffs  have  had  to 
maintain  during  the  period  in  question  had  they  continued  to 
light  the  defendant's  premises  under  Ihe  contract.  The  calcula- 
tions of  the  plaintiffs  are  based  on  600,  though  it  was  argued  for 
them  that  the  number  should  be  only  549.  The  defendant's  cal- 
culations, on  the  other  hand,  suppose  750,  though  evidence  is 
given  on  his  behalf  of  their  being  as  manj'  as  789  covered  by  the 
contract  at  the  time  of  the  cutting  of  the  wires.  The  contract 
which  will  be  found  at  page  36  of  Ihe  printed  appeal  book  was 
for  all  the  "electric  incandescent  lights  on  the  premises  at 
present  occupied  by  (the  defendant),  being  the  Russell  House  on 
Sparks  street,  Ottawa,"  subject  to  the  following  exception  :  "It 
is  understood  that  the  lights  in  the  dining  room,  rotunda  and 
kitchen  are  not  included  in  this  contract."  The  most  important 
evidence  as  to  the  number  of  lights  in  operation  at  the  time  of 
the  breach,  is  that  of  Louis  Charbonneau,  a  porter  in  the  hotel, 
whose  duty  it  was  to  look  after  the  lamps,  repairing  them  when 
out  of  order  and  putting  up  new  ones  when  necessary.  His 
count,  the  result  of  which  is  contained  in  Exhibits  12  and  14, 
shows  789  lights  exclusive  of  those  in  the  rotunda,  dining  room 
and  kitchen,  made  up  of  240  on  the  ground  floor  and  in  the 
basement,  and  549  in  ihe  upper  halls  and  bedrooms.  The  latter 
figures  are  admitted  lobe  correct,  but  the  plaintiffs  contend  that 
it  was  never  intended  that  they  should  light,  under  this  contract, 
an)'  portion  of  the  hotel  below  the  bedroom  flats.  There  is  no 
warrant  for  this  in  the  agreement  and  I  cannot  so  hold.  The 
plaintiffs  were  bound  to  light  the  whole  hotel,  other  than  the 
dinmg  room,  'rotunda  and  kitchen,  and  I  cannot  accede  to  their 
contention  that  pantries,  servant's  quarters,  etc.,  are  included  in 
term  "  kitchen."  There  are,  however,  some  lights  shown  in  Ex- 
hibit 13,  such  as  those  in  the  cigar  store  and  billiard  room,  which 
Mr.  Street  says  were  always  paid  for  separately.  These  two 
portions  of  the  hotel  were  sub-let  and  possibly  the  parties  agreed 
that  they  were  not,  properly  speaking,  part  of  the  hotel.  Mr. 
Street  produced  an  account  for  132  extra  lights,  rendered  lo  the 
defendant  on  February  iilh,  1898  (Exhibit  16).  Of  these,  four 
in  the  dining  room  and  forty-six  in  the  rotunda  are  not  in  ques- 
tion, reducing  ihc  number  to  82.  It  will  be  noted  that  the  ac- 
count was  not  rendered  unlill  sometime  after  the  present  dispute 
arose,  and  although  amounting  to  $280.75  it  was  settled  at  $125. 
It  would  not  Iherefore  be  safe  to  place  too  much  reliance  on  it  as 
a  piece  of  evidence.  Dt^ducling  all  lights  \<.hich  can  on  the  evi- 
dence fairly  be  deducted  from  those  included  in  l-^vhibil  13,  there 
still  remain  considerably  over  700  Which  I  think  I  should  fiiui 
were  being  operated  under  the  contract  at  the  time  of  the  breach. 
There  is  another  consideration  which  appears  to  be  material. 
The  agreement  did  not  limit  Ihe  number  of  lights  and  Charbon- 
neau says  he  was  in  the  habit  of  putting  in  additional  ones  when- 
ever required.  It  would  seem  therefore  highly  probable  that  had 
ihc  plaintifTs  i-ontinued  to  light  the  hotel  for  the  period  in  ques- 
tion the  numl)i!r  of  lights  would  li.ive  lonlinued  to  increase  as 
they  evitlenlly  had  previously  been  increasing,  aiul  this,  (.\u\tc 
apart  from  lights  installed  in  n<!W  portions  of  the  hotel,  which  it 
might  have  been  contendeil  could  not  fairly  have  been  included 
in  the  lighting  the  plaintiffs  had  contracted  to  do.  On  the  whole 
I  think  it  a  reasonable  conclusion  that  the  plaintiffs,  had  they 
continued  to  light  the  deliuidant's  premises  under  their  contract, 
would  have  had  to  maintain  on  an  average  in  Ihe  neighborhood  of 


750  lights,  and  1  shall,  I  think,  be  coming  as  near  as  practicable  to 
the  true  facts  if  I  find  the  number  on  which  the  calculation  of  the 
damage  should  be  based,  to  be  750  as  contended  by  the  defendant. 

Returning  to  the  calculations  set  forth  respectively  in  Exhibits 
2  and  I  I,  of  the  charges  for  interest  and  depreciation  are  dropped 
from  the  latter  and  the  former  is  put  on  a  basis  of  750  lights,  they 
are  found  not  to  differ  very  materially  from  each  other.  In  fact, 
Mr.  Ross  arrives  at  a  lesult  more  favorable  to  the  plaintiffs  than 
does  Mr.  Dion.  If  I  have  rightly  understood  it,  the  attitude  of 
the  Company  with  regard  to  the  calculation  in  Exhibit  2  is  as 
fc)llows  :  They  of  course  contend  that  the  true  mode  of  assessing 
the  damages  is  that  followed  in  the  particulars  at  pages  1 1  and 
12  of  the  printed  case.  If,  however,  the  cost  per  light  is,  con- 
trary to  their  contention,  to  be  taken  as  a  basis,  then  the}'  say 
the  damages  should  be  arrived  at  in  the  manner  indicated  in 
Exhibit  2.  I  have  already  found  that  the  plaintifi's  original  con- 
tention is  not  supported  by  the  evidence.  The  method  suggested 
by  the  defendant  being  equally  faulty,  the  only  remaining  basis 
for  the  calculation  of  damages  would  seein  to  be  Ihe  cost  per 
light.  On  that  basis  I  must  say  I  think  the  mode  of  calculation 
adopted  in  Exhibit  2  is  most  liberal  to  the  defendent.  It  will  be 
seen  that  Mr.  Dion  has  treated  the  matter  as  though  the  whole 
of  the  Russell  House  lights  were  burning  at  the  times  when  the 
maximum  loads  were  recorded.  I  cannot  help  thinking  that  this 
was  at  first  an  oversight,  but  when  giving  his  evidence  Mr.  Dion 
said  he  was  in  this  way  allowing  for  any  loss  on  the  lines  (ques- 
tions 208-209)  or  any  possible  mistakes  in  approximations  (ques- 
tions 238-246).  His  opinion  was  that  not  more  than  400  out  of 
600  lights  would  probably  be  burning  at  once,  but  in  view  of 
("harbonneau's  evidence  I  should  say,  taking  the  whole  year 
round,  400  would  be  decidedly  an  outside  figure.  Mr.  R.  A. 
Ross,  it  is  true,  stated  that  lights  paid  for  on  "  flat  "  rates  were 
always  treated  as  "  load,"  or,  in  other  words,  it  was  assumed 
that,  the  cost  not  depending  on  the  hours  of  burning,  such  lights 
would  be  kept  burning  for  at  least  a  portion  of  every  night. 
There  is  douotless  some  modicum  of  truth  in  this,  but  on  the 
evidence  it  was  clearly  not  true  of  the  Russell  House  lights.  In 
the  result,  however,  both  Mr.  Dion  and  Mr.  R.  A.  Ross  agree  in 
treating  the  whole  Russell  House  installation  as  "  load,"  though 
they  give  different  reasons  for  doing  so.  It  will  be  found,  on 
figuring  out,  that  the  average  maximum  load  of  incandescent 
lights  in  the  first  year  in  question  stood  to  the  Company's  total 
installation  of  incandescent  lamps  in  the  ratio  of  i  to  3.377,  and 
Mr.  Dion  in  working  out  his  calculation  might  well  have  assumed 
to  take  1/3.377  o*'the  Russell  House  lights  instead  of  the  total 
number.  There  could  have  been  no  question  of  loss  on  the  lines, 
since  the  proportion  is  between  the  total  average  maximum  load 
and  the  total  installation.  And,  as  regards  possible  mistakes  in 
approximations,  they  appear  to  me  as  likely  to  work  in  favor  of 
as  against  the  defendant.  On  the  other  hand,  the  calculation 
would  have  been  based  on  the  assumption  that  the  defendants 
lights  would  have  been  burned  on  the  sam^  average  as  all  other 
lights  installed,  including  those  paid  for  at  meter  rates,  an 
assumption  no  doubt  too  favorable  to  the  plaintiffs.  I  have  my- 
self taken  the  trouble  to  work  out  the  cost  per  light  on  this  basis, 
the  following  being  my  figures  : 

Taking  the  first  year,  1897-98,  the  total  installation  of  incan- 
descent lights  was  63,1  13.  The  Company,  however,  also  supplied 
arc  lights  and  motor  power,  and  as  expenses  were  not  kept  separ- 
ately it  is  necessary  to  take  account  of  them.  Mr.  Dion  has 
given  us  Ihe  equivalent  to  these  incandescent  lamps  as  being, 
taking  the  average,  5,500  and  3,190  respectively,  but  these 
figures  represent  loads,  and  must  be  increased  to  represent  in- 
stallation. The  average  maximum  load  for  incandescent  lights 
in  lhat  year,  based  on  the  figures  in  Exhibit  2,  was  18,690. 
Carrying  Ihe  calculation  to  the  third  decimal,  this  is,  as  I  have 
said,  1/3.377  of  the  installation.  Multiplying  8,6go,  the  sum  of 
5,500  and  3,190  by  3.377  gives  29,346  as  the  installation  that 
would  be  represented  by  the  arc  lights  and  motors.  This  added 
to  Ihe  63,113  gives  the  equivalent  of  an  installation  of  92,459  in 
that  year.  The  total  expenses  of  the  year,  after  deducting 
interest,  were  $84,186.16,  but  as  the  period  in  question  included 
only  five  months  of  that  year,  we  must  lake  five-twelfths  of  that 
sum  or  $35,077.57.  Dividing  this  by  92,459,  the  total  installation 
gives  .37926  as  the  cost  per  light  for  lhat  portion  of  that  year,  or 
for  750  lights,  $284.45. 

In  Ihe  second  year,  1898-99,  the  total  installation  of  incandes- 
cent lights  was  77,255,  and  Ihe  average  maximum  loads  for  arc 
lights  and  motors  were  5,500  and  3,975  respectivelj-,  or  a  total  of 
9,475.  Assuming  that  the  ratio  of  load  lo  installation  remained 
about  the  same  as  in  the  previous  year,  and  multiplying  the  9,475 
by  3.377,  we  get  31,997  as  the  equivalent  in  incandescent  lamps 
installed,  of  the  arc  lights  and  motors,  or  a  total  installation  of 
109,252  incandescent  lamps.  Divitling  this  into  $91 ,298.00,  the 
total  expenses  exclusive  of  interest,  gives  a  cost  of  .83566  per 
light,  or  $626.75  for  the  750  lights. 

In  the  thirtl  year,  1899-1900,  the  total  installation  of  incandes- 
cent lignts  was  87,114  and  the  average  maximum  loads  for  arc 
lights  and  motors  were  5500  and  4625  respectively,  or  a  total  of 
10,125.  Multiplying  this  again  by  3.377  gives  34,192  as  Ihe 
equivalent  in  incandescent  lamps  installed  of  the  arc  lights  and 
motors,  or  a  total  installation  of  121,336.  Dividing  this  into 
$100,518,  the  total  expenses  exclusive  of  interest  givesa  cost  of 
.82842  cents  per  light  or  $621.32  for  750  lights. 

In  the  fourth  year  I  ilo  not  appear  lo  have  the  figures  for  Ihe 
maximum  loads,  but  the  total  installation  of  inc.indescent  lamps 
was  93,207,  and  assuming  that  Ihe  eiiuivalent  in  installation  of  in- 
candescent lamps  of  the  arc  lamps  and  motors  increaseil  this 
year  in  the  same  ratio  as  in  the  previous  year,  the  figures  for 
them  would  be  34,648,  making  a  total  installation  of  127,855.  The 
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total  expenses  for  ihe  year  were  $133,867.80  (See  Exhibit  6),  and 
taking-  six-twelfth  of  this,  or  $66933.90,  and  dividing  into  it  the 
total  installation,  we  get  .52438  as  the  cost  per  light  for  the  first 
six  months  of  the  year  or  $393.29  for  750  lights. 

Summing  up  the  cost,  if  this  method  of  calculation  were  cor- 


rect, would  be  : 

1st  five  months  $284.45 

2nd  year   626.75 

3rd  year  621.32 

Last  six  months  393.29 


$1925.81 

Deducting  this  from  the  contract  price  of  $11,666  would  leave 
the  loss  $9740.19.  No  doubt,  as  I  have  said,  this  method  is  too 
favorable  to  the  plaintiffs,  based  as  it  is  on  the  assumption  that 
the  Russell  House  lights  wer'=!  not  kept  lighted  any  more  than 
the  average  of  lights  installed,  incluaing  those  paid  at  meter 
rates,  but  on  the  other  hand.  Exhibit  2  undoubtedly  errs  in  the 
other  direction. 

The  truth  is  that  without  further  data  which  is  not  before  me, 
and  in  fact  is  not  available,  it  is  impossible  to  arrive  at  a  really 
accurate  result.  However,  as  the  plaintiffs,  if  the  cost  per  light 
must  be  taken  as  a  basis,  are  satisfied  with  the  method  of  arriv- 
ing at  it  employed  in  Exhibit  2,  I  do  not  see  that  I  can  do  better 
than  adopt  it.  Mr.  Dion  makes  the  damages  calculated  in  this 
way  $6,664  for  600  lights.  For  750  lights  this  would  mean  $5,413 
and  at  that  figure  I  assess  the  plaintiff's  damages. 

It  will  be  seen  that  in  adopting  these  figures  I  am  largely  in- 
fluenced by  the  fact  that  they  are  the  result  of  the  Company's 
own  calculation.  If  it  were  necessary  to  make  any  material 
alteration  in  the  basis  of  that  calculation — if  for  instance  I  fell 
bound  to  add  to  the  expenses  the  amounts  paid  for  interest  and  a 
percentage  on  the  value  of  the  plant  by  way  of  depreciation — 
I  would  not  in  that  event  deem  it  fair  to  hold  the  Company  in  other 
respects  to  their  figures.  Mr.  Dion  has  allowed  a  liberal  margin, 
perhaps  enough  even  to  cover  interest  and  depreciation.  Taking 
$1925.81,  the  cost  of  the  lights  on  the  basis  of  my  own  tentative 
figuring,  and  adding  to  it  $626.46  and  $1432.84,  which  ace  the 
total  charges  for  interest  and  for  depreciation  respectivelj',  ac- 
cording to  Mr.  Ross'  figures,  as  corrected  by  Mr.  Street  (ppl  44 
and  145  qq  20  and  22),  on  the  basis  of  treating  the  Russell  House 
lights  as  installation  instead  of  load,  we  get  a  total  of  $3985.1 1, 
which  deducted  from  the  contract  price  would  leave  the  damages 
$7680.89,  a  sum  greater  than  the  amount  at  which  I  am  fixing 
them.  As  I  have  said,  this  method  is  too  favorable  to  the  plain- 
tiffs. On  the  other  hand,  in  Exhibit  2,  the  Company  have  been, 
as  I  think,  unnecessarily  liberal  to  the  defendant,  and  as  I  have 
said,  were  I  obliged  to  make  allowances  for  interest  and  depre- 
ciation, I  should  deem  it  unfair  to  hold  them  to  their  figures  and 
should  feel  bound  to  search  for  some  other  and  more  equitable 
basis  of  calculation. 

Re.  City  of  Toronto  Assessment  Appeals. — Judgment  (R) 
on  appeal  by  the  city  corporation  froin  a  decision  of  the  County 
Judges  of  York,  Halton  and  Ontario,  upon  the  question  of  the 
assessment  of  the  Bell  Telephone  Company,  the  Toronto 
Electric  Light  Company,  the  Toronto  Railway  Company  and  the 
Toronto  Incandescent  Light  Company,  in  respect  of  their 
assessments  for  plant,  including  wires,  poles,  etc.  The  Hoard  of 
County  Court  Judges  reduced  the  assessments  as  confirmed  by 
the  Court  of  Revision.  The  question  upon  the  appeal  was 
whether  the  Board  of  Judges  were  right  in  deciding  that  the  act 
1  Edw.  VII,  ch.  29,  sec.  2  (O),  made  no  difference  in  the  mode 
of  valuing  the  rails,  poles,  wires  and  other  plant  belonging  to 
the  companies,  erected  or  placed  upon  the  highwa3-s,  which  was 
held  to  be  proper  by  the  decision  in  re  Bell  Telephone  Company 
and  City  of  Hamilton,  25  A.  R.  351,  and  re  London  Street  R.  W. 
Company.  Held,  Maclennan,  J.  A.,  dissenting,  that  the  Board 
of  Judges  were  right  in  so  deciding.  Per  Osier,  J.  A.  : — The 
new  clause  does  no  more  than  enable  the  assessor  (o  assess  their 
property  all  together  in  one  ward,  or  to  apportion  the  assess- 
ment among  two  or  more  of  the  wards,  as  he  may  deem  it  con- 
venient. It  merel}'  removes  one  of  the  difficulties  pointed  out 
in  the  cases  before  decided,  but  does  not  extend  the  principle 
on  which  the  value  of  such  property,  apart  from  the  franchise  of 
the  company  or  its  use  to  a  going  concern,  is  to  be  ascertained 
by  the  application  of  the  rule  provided  by  sec.  28  of  the  assess- 
ment act  for  ascertaining  its  value.  It  is  now  to  be  valued  as  if 
it  were  all  in  one  ward.  That  is  to  say,  as  a  whole  or  as  an 
intergral  part  of  a  whole,  but  still  without  reference  to  its  con- 
nection with  a  franchise  or  its  use  as  the  property  of  a  going 
concern.  The  learned  Chairman  of  the  board  (McDougall,  Co. 
J.)  has  given  a  very  full  and  satisfactory  exposition  of  the  new 
section,  to  which  nothing  can  be  added, except  that  the  decisions 
by  which  the  Court  of  Appeal  is  bound  require  much  more 
comprehensive  legislation  to  remove  their  effect  than  anything 
which  is  found  in  that  clause.  Per  Maclenna,  J.  A.  (dissenting.) 
The  injunction  to  assess  all  property  at  its  actual  cash  value 
still  remains.  So  does  the  mode  of  appraisement  as  if  in  |5ayment 
of  a  just  debt  from  a  solvent  debtor.  But  the  obligation  to  assess 
in  several  wards  is  swept  away,  and  it  may  be  assessed  all 
together  in  any  one  ward,  or  it  may  be  apportioned  amongst  two 
or  more  wards,  and  in  either  case  it  shall  be  valued  as  a  whole, 
or  as  an  integral  part  of  a  whole.  Each  of  the  companies  owns, 
and  is  assessed  for,  freehold  land  in  the  ordinary  sense,  as  well 
as  for  their  rails,  poles,  wires,  etc.,  upon  the  public  streets,  and 
the  two  kinds  of  real  estate  are  connected,  both  in  construction 
and  in  use,  and,  taken  together,  answer  the  description  in  the 
sub-section  "  real  property  belonging  to.  .  .  any.  .  .  in- 
corporated company,  and  extending  over  more  than  one  ward 


in  any  city,  "  and  what  the  section  says  is,  that  it  may  be 
assessed  together  in  any  one  of  such  wards.  That  is  what  has 
been  done  here.  It  has  been  valued  as  a  whole,  that  is,  as  if 
the  company,  being  solvent,  were  conveying  the  whole  to  a 
creditor  in  payment  of  a  just  debt.  In  valuing  the  land  of  the 
company  extending  over  several  wards  as  a  whole,  the  value  of 
rails,  poles,  wires,  etc.,  must  be  included  as  a  part  of  the  whole. 
But  even  if  it  becomes  necessary  to  value  a  part  of  the  com- 
pany's real  property  separately,  as  in  the  case  of  that  part 
which  may  be  in  a  township  outside  of  a  city  or  town,  where 
perhaps  it  has  no  land  other  than  the  rails,  poles,  wires,  etc.,  on 
the  public  highways,  the  result  must  be  the  same.  It  must  be 
the  full  value  of  these  fixtures  to  the  company,  because  thej- 
must  be  valued  as  an  integral  part  of  the  whole.  It  plainU" 
means  that  it  is  not  to  be  valued  without  reference  to  the  whole 
of  which  it  is  a  part,  but  as  an  essential  part  of  the  whole — as 
something  without  which  the  whole  would  be  incomplete.  It  is 
to  be  valued,  in  short,  at  what  it  is  worth  to  the  debtor,  being 
solvent,  as  a  part  of  the  whole,  so  that  being  solvent,  would  be 
willing  to  let  it  go  at  that  value  in  payment  of  a  debt.  Appeal 
dismissed  with  costs. 


A  CANADIAN  ENTERPRISE  IN  BRAZIL. 

A  special  meeting  of  the  directors  of  the  Sao  Paulo  Tramway. 
Light  &:  Power  Company,  Limited,  was  held  in  Toronto  on  April 
30th.  This  company  is  composed  chiefly  of  Canadian  capital- 
ists, who  have  invested  in  an  electric  railway,  light  and  power 
enterprise  at  Sao  Paulo,  Brazil.  Mr.  William  MacKenzie  is 
president  and  Mr.  Frederic  Nichols  vice-president  of  the  com- 
pany. 

At  the  meeting  in  question,  it  was  decided  to  increase  the 
capital  stock  of  the  companj-  from  six  million  to  seven  million 
dollars,  this  being  necessarj-  owing  to  the  growth  of  business. 
The  original  capitalization  conteinplated  the  building  of  an 
electric  railwaj-  in  Sau  Paulo,  the  development  of  water  power 
at  Parnahyba,  the  erection  of  power  transmission  line  and  the 
purchase  of  right  of  way.  As  the  undertaking  progressed  the 
company  further  acquired  by  purchase  the  Sao  Paulo  Electric 
Light  Company,  the  X'iacoe  Mule  road,  and  the  Santo  Amaro 
Raihvay.  It  is  now  proposed  to  extend  the  company's  electric 
railway  line,  increase  the  number  of  motor  cars  and  the  capacity 
of  the  lighting  and  power  plant,  provide  additional  transmission 
wires  from  Parnahyba  to  Sao  Paulo,  acd  a  second  pijie  line  at 
the  hydraulic  plant.  These  extensions  and  improvements  are 
estimated  to  cost  about  $750,000  and  are  expected  to  largely 
augment  the  present  earning  power  of  the  company. 

The  electric  railway  commenced  to  be  operated  in  May. 
1900,  the  motive  power  being  furnished  from  a  temporar)-  steam 
plant  imtil  the  completion  of  the  water  power  plant  in  Septo(n- 
ber,  1901.  For  the  fifteen  months'  operation  with  steam,  the 
net  profit  w.is  8130,823,  but  the  next  succeeding  four  months 
wben  operating  by  water  power,  showed  .1  net  profit  of  S151.333, 
making  a  total  net  profit  up  to  the  31st  December,  iqoi.  of 
$291,156.  Since  that  time  the  net  earnings  of  the  company  have 
steadily  increased.  A  dividend  of  5  per  cent,  for  the  past  year 
was  declared. 


MOONLIGHT  SCHEDULE  FOR  JUNE. 
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13.  .  .  . 
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n 
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35*' 
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0. 1 0 
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n 
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19.... 
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6.20 

Total   i.i7-'o 
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QUESTIONS  AND  ANSWERS 


If  "  W.  B  "  will  send  his  name  and  address,  and  ex- 
plain fully  thepointson  which  he  des  res  enlightenment, 
we  shall  endeavor  to  supply  the  information. 


"  Subscriber,"  Elmvale,  Ont.  :  I  am  at  present  run- 
ning- a  high  speed  Ideal  engine  (9  x  10),  revolutions  per 
minute,  350.  Can  I  by  putting  in  a  counter  shaft  and 
reducing  my  speed  to  one  half  get  the  same  power  out 
of  it  ?    Explain  fully. 

Ans. — You  will  be  able  to  get  just  the  same  power 
from  your  countershaft,  no  matter  what  the  speed,  ex- 
cept for  the  losses  in  it,  or  to  put  it  another  way,  the 
horse  power  which  will  have  to  be  developed  by  the 
engine  to  do  a  given  amount  of  work  will  be  greater, 
say  by  10  per  cent.,  if  a  countershaft  is  employed  than 
if  it  is  not  used.  We  presume  that  you  intend  to  keep 
the  speed  of  the  engine  constant;  its  power  will  vary 
almost  directly  with  its  speed. 


"  Reader"  :  What  would  be  a  good  dressing  to  put 
on  a  Mani'la  rope  cable  to  help  keep  it  from  wearing  > 
It  has  been  in  use  now  three  years.  We  use  it  on  an 
engin:  developing  150  h.p.  It  is  i  3^  inches  in  diame- 
ter. How  long  do  you  think  such  a  cable  should  last? 
There  are  four  strands  running  off  the  drive  wheel  of 
the  engine  and  one  off  the  tightener,  and  five  on  the 
driven  pulley  on  the  line  shaft.  The  distance  between 
the  line  shaft  and  the  engine  shaft  is  about  thirty 
feet.  The  tightener  pulley,  3  feet  in  diameter,  is  one- 
third  way  between  the  two  shafts,  engine  flywheels 
105^  feet  diameter,  pulley  on  line  shaft  4  feet. 

Ans. — Dressings  for  Manilla  power  transmission  ropes 
are  composed  principally  of  f^raphite  and  tallow,  with 
a  binder  such  as  molasses.  The  exact  ingredients  and 
the  proportions  in  which  they  are  used  are  more  or  less 
trade  secrets,  all  dealers  in  ropes  for  this  purpose  carry 
in  stock  dressing  for  their  own  particular  brands.  Your 
most  advisable  course  is  to  buy  from  them  and  use  ac- 
cording to  their  directions.  It  is  difficult  to  estimate 
the  life  of  a  rope,  from  3  or  5  to  8  or  10  years,  depend- 
ing very  much  on  the  load  (strain  or  tension),  velo^it\ , 
care,  etc.;  under  good  average  conditions  you  should 
get  a  life  of  seven  or  eight  years.  See  answer  to 
"  Ned  "  in  issue  of  December  last. 


"Student"  :  In  answering  my  question  No.  3,  in 
the  last  number  of  the  Niiws,  you  say  :  "The  term 
true  watts  is  sometimes  used  in  alternating  correct 
work,  to  distinguish  that  part  of  the  current  in  a  circuit 
which  is  in  phase  with  the  volta^'c  from  that  part  which 
is  out  of  phase."  1  wcmld  ask,  ist,  if  the  expression 
"in  alternating  correct  work"  as  given  by  the  types, 
was  not  intended  by  you  to  read  "in  alternating  cur- 
rent work."  2nd,  in  measuring  to  get  the  voltage  of 
the  arc  only,  of  an  open  arc  direct  current  scries  lamp, 
has  the  term  "true  watts"  any  proper  place  or  applica- 
tion in  connection  with  the  said  measuring  to  get  the 
voltage  of  the  arc  only,  in  the  arc. 

Ans.  —  1st.  The  reading  given  in  our  April  issue,  of 
''allernatin^  cprrect  work,"  was  a  typographical  error. 


it  should  have  read,  as  you  say,  "alternating  current 
work."  2nd.  In  direct  current  work,  except  at  the  in- 
stant of  closing  or  opening  a  circuit  containing  self  in- 
duction, the  current  and  voltage  are  always  in  phase 
with  each  other,  and  therefore  there  is  no  such  a  thing 
as  apparent  watts  or  true  watts,  or  rather  there  is  no 
such  a  thing  as  distinction  between  them,  they  are  the 
same,  and  are  called  simply  the  watts  of  the  circuit. 
It  follows  from  this  that  the  voltage  at  any  instant, 
multiplied  by  the  amperage  at  that  instant,  gives  you 
the  wattage  of  the  circuit. 


"  Subscriber"  desires  to  color  some  incandescent 
bimp  globes,  for  decorative  purposes,  green,  red  and 
umber,  by  dipping  into  a  solution  that  will  leave  them 
transparent  and  which  when  dry  will  not  rub  off. 

Ans:  The  quickest  method  is  to  employ  thin  spirit 
lacquer,  which  may  be  made  by  dissolving  aniline  colors 
in  alcohol,  filtering  the  solutions  and  adding  the  same 
to  a  solution  of  gum  sandarac  in  alcohol.  For  red,  use 
eosine;  for  green,  aniline  green;  for  amber,  a  mixture  of 
aniline  yellow  and  Bismarck  brown.  Less  than  one 
ounce  of  these  dyes  will  be  required  for  coloring  enouj^h 
lacquer  to  dip  twenty  globes.  For  preparing  sufficient 
lacquer  for  the  three  colors,  powder  one  pound  gum 
sandarac  of  the  pale  variety,  place  in  a  stoppered 
bottle  with  two  quarts  of  95  per  cent,  sp  rit,  put  in  a 
warm  place  and  shake  occasionally,  until  the  gum  is 
dissolved;  then  add  one-half  pound  clear  Venice  turpen- 
tine and  filter.  To  hasten  the  solution,  the  bottle  may 
be  placed  in  a  bath  of  warm  water.  Divide  the  result- 
ing so'ution  into  three  portions,  and  add  to  each  the 
previously  prep  ired  alcohoFu  solutions  of  aniline  coK'rs, 
until  the  lacquer  is  of  sufficient  strength  to  suit  your 
'deas,  which  you  can  readily  test  by  dipping  a  piece  of 
c!e  ir  glass  into  the  same.  By  following  this  plan  you 
will  obviate  the  use  of  an  oven  to  dry  your  globes  alter 
dipping  and  obtain  a  more  brilliant  effect  than  by  em- 
ploying copal  varnish. 


NEW  FORM  OF  SWITCH. 

A  very  satisfactory  form  of 
fused  switch  has  been  put  on 
the  market  by  the  Canad'an 
(leneral  Electric  Company, 
Limited,  as  shown  in  the  ac- 
ci-mpanying  cuts.  It  consists 
of  a  combinati(  11  of  the  v\  cll- 
known  punched  clip  spring 
swil>.h  with  the  Edison  fuse 
plug.  It  is  design.d  for  125  volt  service,  and  its  use 
makes  thj  operation  of  replacing  a  fuse  a  safe  and 
simple  m;itter,  which  can  be  performed  without  tools. 
This  feature,  combined  with 
the  protection  which  the 
I'-dison  plug  insures,  makes 
this  form  of  switch  applii  able 
in  many  places  where  other 
forms  of  switches  could  not 
well  he  inst.dled.  The  pans 
arc  moiuUed  on  a  substantial 
porcelain  base,  and  the  device 
is  made  with  double  pole  ov  liip'e  pole  single  throw 
switches.  The  fuse  plugs  are  furnished  w'ilh  any 
capa^;ity  up  to  and  including  30  amperes. 
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OPERATION  OF  TELEPHONE  SYSTEMS. 

In  a  paper  read  at  the  Interstate  Telephone  Conven- 
tion, Chicago,  April  10,  1902,  Mr.  H.  S.  Herr,  re* 
terred  as  follows  to  the  cost  of  operating  telephone 
systems  : 

Very  few  who  are  engaged  in  the  independent  tele- 
phone business  knew  the  expense  of  operating  or  the 
cost  of  maintenance,  even  approximately,  when  they 
entered  into  the  business,  much  less  did  they  consider 
that  the  expense  increased,  not  only  proportionately  to 
the  number  of  subscribers,  but  in  an  arithmetic  pro- 
gression. To  explain  :  The  expense  of  operating  an 
exchange  of  1,000  subscribers  is  much  more  than  twice 
the  expense  connected  with  an  exchange  of  500.  At 
first  thought  we  naturally  say  that  if  you  can  give  ser- 
vice to  500  subscribers  at  $1  per  month,  you  can  give 
service  to  1,000  for  less.  Practice  proves  just  the  re- 
verse. The  reasons  why  are  many,  some  of  which  may 
be  plainly  understood  by  the  following  : 

When  there  are  500  subscribers  connected  with  an 
exchange,  each  subscriber  can  call  up  500  others,  and 
by  the  time  every  subscriber  calls  up  every  other  sub- 
scriber there  are  sent  through  the  exchange  250,000 
calls  ;  uhen  there  are  1,000  subscribers  and  every  sub- 
scriber calls  up  every  other  subscriber  once,  there  are 
not  only  twice  as  many  calls  sent  through  the  exchange 
as  there  were  when  only  the  500  were  on  the  board, 
but  four  times  as  many,  making  1,000,000  calls,  whiih 
is  the  ratio  in  increase  of  the  use  of  the  telephone  with 
the  increase  of  subscribers.  This  requires  four  times 
as  much  labor  to  take  care  of  1000  subscribers  as 
it  does  to  take  care  of  500,  and  four  times  as  much 
wear  and  tear  on  the  apparatus,  and  much  more  cen- 
tral machinery  or  .apparatus  to  do  it  with.  The  same 
is  true  on  outside  construction.  Consider  that  the  first 
1^00  subscribers  are  within  a  radius  of  one  mile  from  the 
exchange,  with  an  average  of  one-half  mile  of  pole 
lines,  and  in  full  metallic  circuit,  it  means  one-half  mile 
of  wire  out  and  one-half  mile  in  ;  the  second  500  come 
within  a  radius  of  two  miles  from  the  exchange, making 
an  average  distance  of  one  and  one-half  miles  for  poles 
and  wires,  or  three  half  mi'es  out  and  three  miles  in, 
making  the  amount  of  construction  to  reach  the  outer 
500  three  times  that  of  the  first  500,  and  four  times 
that  required  to  serve  the  first  500  will  be  required  to 
give  service  to  1,000. 

I  doubt  whether  this  covers  it  all  when  we  consider 
the  amount  of  territory  that  must  be  covered  by  poles 
and  wires  as  the  circle  increases.  The  territory  to  be 
covered  within  a  radius  of  one  mile  is  only  a  fraction 
less  than  four  square  miles.  The  territory  covered  in 
a  radius  of  two  miles  is  four  times  that,  or  sixteen 
square  miles,  requiring  twelve  square  miles  to  be 
covered  with  poles  and  wires  to  serve  the  second  500, 
which,  added  to  the  cost  of  the  first  500,  would  make 
four  times  as  much  pole  cost  to  serve  1,000  subscribers 
as  it  requires  to  serve  500.  To  serve  the  out  districts 
the  wires  can  pass  over  the  poles  of  the  first  districts, 
but  the  poles  will  have  to  be  much  larger  and  cost 
more.  The  amount  of  cross-arms  and  wires  and  in- 
sulators is  the  same  as  if  all  the  wires  were  put  on 
separate  poles  from  the  central  office  out. 


SHORT-CIRCUITS. 

The  town  council  of  Gravenhurst,  Ont.,  are  considering  the 
installation  of  a  municipal  telephone  system. 

Tenders  have  just  been  invited  for  completing  the  installation 
of  the  telephone  system  at  Gladstone  and  Plumas,  Man. 

The  Edmonton  District  Telephone  Company,  of  Edmonton,  N. 
W.  T.,  propose  to  extend  iheir  telephone  line  from  Beaumont  to 
Leduc. 

Tenders  are  invited  by  the  City  o  Ottawa,  Ont..  for 
installing-  a  municipal  telephone  system,  to  be  ready  for  oper- 
ation April  3,  1903,  and  to  be  capable  of  serving  4,000 
subscribers. 

Mr.  H.  Locas,  of  Cheneville,  Que.,  and  others,  are  seeking  in- 
corporation as  the  Telephone  Company  of  LaPetiie  Nation,  to 
construct  a  telephone  system  in  the  county  of  Ottawa.  The  cap- 
ital stock  is  $5,000. 

The  Luther  Telephone  Company  has  been  organized,  with  a 
capital  of  $1,800,  Dr.  Campbell,  of  Grand  Valley,  Ont.,  is  presi- 
dent ot  the  company.  The  purpose  is  to  build  a  telephone  line 
connecting  Grand  N'alley  and  adjacent  villages. 

The  Canadian  Press  Association  has  passed  a  resolution  ex- 
pressing its  approval  of  the  action  of  the  Dominion  Government 
jn  granting  financial  assistance  towards  the  establishment  of  the 
Marconi  system  of  telegraphy  between  Great  Biitain  and 
Canada. 

The  Parrsboro  Shore  Telephone  Company  is  extending  its 
operations.  The  new  line  from  Parrsboro  to  River  Hebert  is  in 
operation,  and  the  extension  to  .\mherst  will  shortly  be  com- 
pleted. A  telephone  exchange  is  to  be  established  at  Parrsboro. 
which  will  start  with  about  50  subscribers.  .Mr.  H.  C.  Jenks  is 
in  charge  of  construction  work  for  the  company.  Mr.  D.  A. 
Huntley  has  been  e'ected  secretary  as  successor  to  Mr.  Edward 
Gillespie. 

There  are  in  Canada,  according  to  a  state -nent  made  in  the 
Dominion  Parliament,  55  telephone  companies,  of  which  44  »n- 
at  present  in  operation,  25  in  Quebec,  seven  in  Ontario,  six  in 
Nova  Scotia,  five  in  New  Brunswick,  eight  in  British  Columb  a, 
two  in  the  North-West  Teiriiories,  and  one  in  Prince  Edward 
Island.  The  mileage  of  the  Bell  Telephone  Company  is  94,314. 
The  total  telephone  mileage  for  the  Dominion  is  1 13,294. 

Work  is  prtjgressing  rapidly  on  Marconi's  wireless  telcgraphv 
station  at  Glace  Bay,  C.  B.  The  land  upon  which  the  station  is 
being  built  occupies  ten  acres.  The  power  house  and  operat'ng 
room  are  situated  within  a  square  (ormod  by  four  towers,  whit  h 
towers  are  210  feet  apart.  The  power  house  is  55x51  feet  and 
the  operating  room  70x51  feet,  bi->th  about  20  feet  high.  The 
towers  will  be  210  feet  high,  tapering  from  28  feet  square  at  iho 
basft  to  10  feet  at  top.  They  will  l>e  connected  at  points  70  feet 
apart  by  guys  of  steel  wire  cable.  The  force  of  these  cal>lc- 
which  is  inward  will  be  balanced  by  similar  guys  drawing  the 
towers  outward  at  the  sunie  point  and  fasted  to  anchors  surr»>und- 
iner  the  base  in  the  circle.  The  contractois  for  the  work  are 
Messrs.  Rhodes,  Curry  &  Companv.  ot  Amherst. 


It  has  beeu  decided  to  adopt  electric  jx)wer  for  the  operation  of 
the  new  C.P.R.  shops  in  Montreal,  for  which  plans  are  now  be- 
ing prepared.  It  is  probable  that  the  current  will  be  obtained 
from  one  ct  the  existing  water  power  companies. 

Tne  town  of  Cornwall,  Ont.,  recently  invited  tenders  lor 
electric  lighting,  two  being  received.  The  Stormoni  Electric 
Light  &  Power  Company  tendered  as  follows:  Plan  No.  1 — 75 
or  80  afc  lights,  2,oco  c.p.,  450  volts,  for  5  years,  24H  cents  p.r 
lamp  per  night  or  $89.43  per  year  :  for  to  years— 23?*  cents  per 
light,  or  $85.77  per  year  ;  plan  No.  2 — 26  arc  lights  and  68  in- 
candescent lights  ;  5  years— Arc  lights  25  cents  j^r  night,  or 
$91.25  per  year.  Incandescent  lights,  32  "-.p..  $23  iv?r  year; 
10  years — Arc  lights,  24  cents  per  night,  or  $87.60  }H>r  year. 
Incandescent.  $22  j^>er  year;  plan  No.  3—123  incandescent 
lights,  32  c.  p. — S  years,  $23  per  light  ;  10  years.  $22  light. 
The  second  tender  was  from  Mr.  M.  P.  Davis  and  quoted  prices 
for  a  ten-year  contract  only,  as  follows  :  For  80  arc  lights,  30 
cents  per  night,  or  $109.50  per  year,  total  of  $8,760.00  ;  for  26 
arc  lights  and  68  32  c.  p.  incandescent  lights,  arc  lights  $109.50 
and  incandescent  lights  $20. ioi'tcr  year,  a  total  of  $4,834.tT»>  p»-r 
year;  for  1 23  32  c.  p.  incandescent  lights,  $29.50  i>er  light,  a 
total  of$3.57i.t>o  per  year. 
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THE  USE  OF  STEAM. 

In  accordance  with  a  resolution  passed  at  the  last  annual  con- 
vention of  the  Canadian  Association  of  Stationary  Engineers,  the 
Educational  Committee  ot  the  Executive  are  sending-  out  to 
members  a  series  of  instruction  papers.  The  first  was  on  "The 
Generation  of  Steam,"  and  the  second  on  "The  Use  of  Steam," 
the  latter  being  given  below: 

Steam  is  a  colourless,  expansive,  invisible  fluid,  and  is  produc- 
ed by  heating  water  or  other  liquids. 

The  subjects  of  steam  and  heat  are  therefore  very  closely 
connected.  We  cannot  have  steam  without  heat,  neither  can  we 
have  heat  without  motion,  and  this  is  one  of  its  great  factors  of 
usefulness  to  mankind.  Our  steam  engines  then  are  in  reality 
heat  engmes,  and  the  steam  is  the  medium  by  which  the  heat  is 
carried  from  the  coal  to  completed  work  at  the  engine  cylinder. 
We  say  steam  is  an  expansive  fluid  ;  and  in  this  expansion  is  its 
great  factor  of  usefulness  to  us.  If  we  take  water  at  32  degrees 
F.,  and  add  180  heat  units  to  it,  under  our  atmospheric  pressure  it 
boils,  and  its  temperature  is  212  degrees  F.  Up  to  this  point  we 
can  measure  the  heat  with  a  thermometer,  this  is  called  the  sen- 
sible heat  of  steam.  We  also  have  what  is  called  the  Latent 
(or  lost)  heat  of  steam;  this  cannot  be  measured  by  the  thermom- 
eter and  comes  about  in  the  following  manner: 

If  we  take  i  lb.  of  water  at  32  degrees  F.  and  apply  a  fixed 
and  known  quantity  of  heat  to  it  until  it  boils,  we  will  assume 
that  it  takes  20  mmutes,  and  we  have  supplied  the  water  180 
heat  units,  which,  added  to  the  32  contained  in  the  water  at  the 
start  makes  212  degrees  F.  or  heat  units,  and  is  the  sensible  heat 
of  steam  at  atmospheric  pressure.  Now  let  us  continue  the  same 
quantity  of  heat  per  minute  until  all  the  water  has  evaporated  in- 
to steam,  we  will  find  it  has  taken  times  as  long  or  107  min- 
utes to  do  this  work.  Consequently  we  have  used  5^3  limes  180 
or  960  heat  units,  or  to  be  exact  it  is  966  heat  units.  Now  the 
temperature  of  the  steam  is  the  same  as  the  water  from  which  it 
was  evaporated  or  212  degrees  F.,  and  this  966  heat  units  is  the 
Latent  heat  of  steam  at  atmospheric  pressure.  All  steam  has  a- 
sensible  heat  corresponding  with  the  temperature  of  the  water  it 
is  evaporated  from.  If  you  boil  water  under  a  pressure  of  5  at 
mospheres  or  75  lbs.  pressure,  the  sensible  heat  is  306  degrees 
F,,  the  boiling  point  at  that  pressure,  but  the  Latent  heat  has 
decreased  by  the  same  number  of  heat  units  that  the  boiling 
point  increased,  so  the  total  is  the  same  in  all  cases.  In  the  first 
case  we  have  212° — 32  f  966  or  1146,  and  in  the  second  case,  306' 
— 32-1-872=  the  same,  1146  heat  units. 

In  evaporating  our  i  lb.  of  water  under  atmosplicric  pressure, 
the  temperature  remained  at  212  degrees,  but  the  volume  was 
increased  to  1644  times  that  of  water  in  the  second  case;  evap- 
orating under  75  lbs.  pressure  the  temperature  also  remained  the 
same,  306  degrees  F.,but  the  volume  is  only  195  times  that  of  the 
water  it  was  evaporated  from.  This  is  one  of  the  reasons  it  pays 
to  run  an  automatic  cut  off  engine. 

The  expansion  of  steam  follows  what  is  called  Marriott's  Law 
of  expanding  gases,  which  summed  up  means  Yi  the  pressure 
doubles  the  volume.  So  if  we  let  steam  into  an  engine  cylinder 
at  80  lbs.  pressure,  and  cut  it  off  at  ^  stroke,  it  is  at  80  lbs.  up 
to  the  point  of  cut  off,  at  ^  stroke,  because  it  has  doubled  its 
volume  it  is  reduced  to  Yt  pressure,  or  40  lbs.  ;  while  at  ^  stroke 
the  volume  has  trebled  and  the  pressure  has  dropped  to  nearly 
27  lbs.,  and  this  is  why  it  is  economical  lo  run  engines  that  use 
steam  expansively.  Steam  at  27  lbs.  pressure  is  very  much  cool, 
er  than  steam  at  8olbs.,  and  this  difference  in  its  temperature  has 
been  converted  into  mechanical  work  by  our  steam  (boat)  engine. 

Of  the  Latent  heat  that  disappear  s  in  the  formation  of  the 
steam  we  can  recover  a  great  part  of  it  again  when  steam  returns 
to  water,  that  is,  it  gives  up  its  Latent  heat  when  condensed. 
That  is  one  reason  why  steam  is  a  good  medium  lo  heat  our 
buildings,  and  also,  a  good  reason  why  it  requires  so  much  cold 
water  to  condense  the  steam  back  lo  water  quickly  as  in  an 
engine  contlenser.  Steam  also  has  a  very  rapiti  movement.  It 
will  flow  undi-r  a  pressure  of  atmospheres  into  the  air  ;il  a 
velocity  of  67,500  feet  pt;r  minute, and  intc  a  vacuum  from  a  pros- 
sure  of  one  atmosphere  al  the  rate  of  114,540  feet  per  minute,  or 


1,242  feet  per  second  ;  this  is  why  a  steam  pipe  and  the  steam 
ports  of  a  cylinder  may  have  a  very  much  smaller  area  than  the 
piston  itself,  and  the  rate  of  flow  of  steam  in  pipes  is  how  1  heir 
sizes  are  determined.  The  whole  science  of  the  intelligent  use 
of  steam  is  to  save,  utilize,  and  direct  its  heat,  the  more  of  which 
we  can  capture  and  harness  the  more  money  we  can  save  for 
our  employers.  The  whole  success  in  steam  engineering  is  to 
stop  heat  wastes, and  the  man  whocan  accomplish  that  the  best,  is 
the  man  with  the  big  salary  every  time. 

All  engineers  should  carefully  study  the  use  of  exhaust  steam. 
Very  nearly  9-10  of  all  the  heat  in  the  steam  escapes  inlo  the 
atmosphere  from  an  ordinary  engine  running  non-condensing, 
and  any  of  this  heat  that  can  be  put  to  good  use  is  clear  gain. 
One  of  the  first  uses  to  put  the  steam  to  is  the  heating  of  feed 
water  for  the  boiler  ;  another  is  to  heat  water  for  any  other 
purpose  about  the  building  or  factory.  Still  another  is  to  heat 
dry  kilns  of  different  kinds,  and  also  the  heating  of  the  buildings. 
All  of  these  things  can  be  accomplished  without  adding  more 
than  1  or  2  lbs.  to  the  atmospheric  pressure,  against  which  all 
non-condensing  engine  pistons  move.  In  the  heating  of  feed 
water  each  10  degrees  F.  added  to  it  will  save  1  per  cent,  of  fuel 
— and  if  your  feed  water  enters  the  boiler  at  say  40  degrees  F. , 
and  you  bring  it  up  to  212  degrees  F.  by  the  use  of  exhaust 
steam,  you  have  still  left  in  the  steam  966 —212  =  754  heat  units 
that  may  be  used  for  other  purposes.  In  heating  your  feed  water 
from  40  to  212  degrees  you  have  only  condensed  2-11  of  the 
steam  used  for  that  purpose.  An  economical  80  h.  p.  automatic 
cut-off  engine  using  30  lbs.  steam  per  h.  p.  per  hour,  and  dis- 
charging into  the  atmosphere  at  a  back  pressure  of  i  lb.  per 
square  inch,  will  discharge  heat  enough  to  supply  9,000  square 
feet  of  radiating  surface,  or  enough  to  heat  a  building  containing 
720,000  cubic  feet  of  space. 

What  per  cent,  of  fuel  will  j  ou  gain  if  you  heat  the  feed  water 
from  60  degrees  to  210  degrees  by  the  exh  lust  steam  or  other 
waste  heat,  the  steam  pressure  being  60  lbs.? 

By  your  steam  tables  you  will  find  the  sensible  heat  of  steam 
al  60  lbs.  pressure  to  be  30.7,  and  the  latent  heat  will  be  899, 
making  the  total  heat  units  ^7-1-899=1,206.  The  total  heat 
supplied  per  lb.  of  steam  is  1,206 — 60=1,146,  but  the  feed  water 
increases  in  temperature  from  60  to  210,  a  gain  in  heat  of  150 

1 50  X  1 00 

degrees.    Therefore  we  have  ^=13.86% 

1,146 

Rule. — Divide  100  times  the  difference  between  the  final  and 
the  initial  temperatures  by  the  total  heat  units  in  the  steam, 
minus  the  initial  temperature  of  the  feed  water;  or  the  formula 
will  be  thus  : 

"j  Final  temp,  of  feed — initial  temp,  of  fjed. 

1 00  

J  Total  heat  units  in  steam — initial  temp,  feed  water. 

Example — Initial  temperature  of  feed  water  is  45  degrees,  final 
temperature  210  degrees,  steam  pressuie  100  lbs.  gauge.  Find 
the  gain.    Ans.  — 14.1%. 


ENGINEERING  NOTES. 

About  two  luiiulrod  cnginecis  have  .ipplied  for  examin;ition 
this  spring  under  the  Steam  Boilers'  Inspection  Act  of  British 
Columbia.  Mr.  John  Peck,  of  New  Westminster,  is  chief  inspec- 
tor for  the  province. 

A  bill  was  introduced  in  the  British  Columbia  Legislature  last 
month  to  amend  the  Ste'jm  Boilers'  Inspection  act,  providing 
that  an  engineer  with  a  certificate  of  service,  series  2,  given 
without  examination,  shall  be  qualified  to  take  charge  of  I  ho 
steam  plant  mentioned  on  the  face  of  his  certificate.  .After  con- 
siderable discussion  the  amendment  was  passed. 

The  Montreal  branch  C.A.S.E.  elected  the  following  oflicers 
last  month  :  President,  M.  R.  Marchand  ;  ist  vice-president,  E. 
Valiquette  ;  2nd  vice-president,  F.  H.  Lavigno  ;  recording-secre- 
tary, Alex.  Belair  ;  financial  secretary,  A.  Loprohon  ;  treasurer, 
E.  Boyer  ;  introductor,  T.  Ledair  ;  door-keeper,  O.  Fonlaino  ; 
trustees,  Achille  Leprohon,  E.  Brisebois,  R.  Drouin  ;  execulive 
board, R.  nrouin,R.  Marchand,  J.  Harlensioin  ;  promoler  of  oilu- 
cation,  E.  V'aliquclto. 
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CLARKSON  SCHOOL  OF  TECHNOLOGY. 

Mr.  William  S.  Aldrich,  director  of  the  Clarksoii  School  of 
Technology,  Potsdam,  N.Y.,  has  sent  us  a  list  of  subjects  for 
graduating  theses  for  June,  1902.  The  subjects  serve  to  indicate 
the  character  of  the  work  carried  on  in  th's  institution.  They 
are  as  follows:  "Development  of  the  Water  Power  ot  High 
Falls  on  Deer  River";  "A  Study  of  the  Possibilities  of  the 
Development  of  Water  Power  on  the  Indian  River";  "A  Design 
for  a  Power  Plant  on  the  Indian  River";  "Investigation  of  the 
Properties  of  Liquid  Condensers ';  "Influence  of  Chemical  Com- 
position on  the  Electric  Conductivity  of  Wrought  Iron  and  Soft 
Steels ';  "Performance  of  a  Motor  Generator  Set  vs.  a  Rotary 
Converter  ot  the  same  capacity";  "The  Design,  Construction 
and  Pbrformance  of  an  Experimental  Polyphase  Transmission 
Line";  "An  Experimental  Study  of  a  Single-phase  Induction 
Motor";  "Installation  of,  and  Experiments  on,  a  15  H.  P.  Otto 
Gas  Engine";  "Experiments  on  the  Flow  of  Steam  through 
Rectangular  Orifices";  "  Design  of  a  Compound  Marine 
Engine." 


SUCCESSFUL  McGILL  STUDENTS. 

The  following  students  were  successful  in  the  course  of  elec- 
trical engineering  at  the  spring  examinations  of  McGill  Univers- 
ity, Montreal:  Frederick  S.  McCloskey,  Boieslown,  N.  B. ; 
George  H.  Cole,  Ottawa,  Ont.;  George  K.  McDougall,  Montre- 
al, Que.;  John  H.  Cardew,  Young's  Point,  South  Beach,  Ont.; 
Louis  H.  Narcotte,  Westmunt,  Que.;  John  A.  Wenger,  Ayton, 
Ont.;  Myles  H.  Roffeym,  Braintreem,  Essex,  England;  Cecil  G. 
Devlin,  Moiiawk,  Ont.;  Moses  A.  Fullington,  Newport,  \'t.; 
Oswald  A.  Mundy,  Hamilton,  Ont.;  Ernest  A.  Piche,  Montreal, 
Que.   

TRADE  NOTES. 

Babcock  &  Wilcox,  Limited,  Montreal,  have  removed  their 
offices  to  the  New  York  Life  Building. 

The  Robb  Engineering  Company,  Amherst,  N.  S.,  are  supply- 
ing two  boilers  for  heating  and  power  purposes  to  be  installed  in 
the  neW  Strathcona  apartment  building  in  Winnipeg. 

We  have  received  an  attractive  catalogoue  of  small  motors  for 
sale  by  the  Canadian  General  Electric  Company,  who  report  an 
increasing  demand  not  only  for  motors  for  use  with  direct  cur- 
rent, but  also  for  small  motorg  for  alternating  current  circuits. 

The  Pittsburg  Transformer  Company,  of  Pittsburg,  Pa., 
devote  that  enei'gy  and  capital  exclusively  to  the  manufacture 
of  transformers.  This  company  was  organized  in  1897  and  has 
been  compelled  to  frequently  enlarge  their  plant.  Their  trans- 
formers were  awarded  a  bronze  medal  at  the  Paris  Exposition 
of  1900. 

The  Pittsburg  Transformer  Company,  of  Pittsburg,  Pa.,  is 
shipping  its  specialties  to  Kopmann  &  Co.,  of  Amsterdam, 
Holland,  through  its  managers  for  foreign  sales,  the  Goudey- 
McLean  Company,  of  88  Maiden  Lane,  New  York  City.  The 
Pittsburg  concern  has  opened  a  New  York  office  under  the 
management  of  A.  H.  Mustard,  formerly  of  the  Wagner  Electric 
Manufacturing  Company.  The  new  office  is  located  in  the 
Beard  Building,  120  Liberty  Stteet. 

The  Packard  Electric  Company,  of  St.  Catharines,  Ont.,  have 
secured  the  exclusive  Canadian  manufacturing  and  selling 
agencies  for  the  Hylo  turn-down  lamp.  Th's  limp  has  two 
filaments,  one  being  of  the  usual  size,  givinsr  16  or  18  candle 
power,  the  other  being  exceedingly  small  and  giving  only  a  one- 
candle  power  light.  The  slighte^Nt  turn  of  the  lamp  will  extin- 
guish the  large  filament  and  light  the  small  one.  By  this  means 
a  saving  is  effected  of  five-sixths  of  the  current  ordinal ily 
consumed.  The  two  filaments  of  the  Hylo  lamp  have  a  com- 
bined life  of  4,000  hours,  1,000  for  the  big  filament  and  3,000 
for  the  "Baby"  filament,  giving  to  the  Hylo  a  life  claimed  to  be 
three  times  that  of  an  ordinary  16  candle  power  lamp. 


The  bill  of  the  Ontario  Power  Company,  which  proposes  to 
transmit  power  from  Niagara  Falls  to  Toronto,  was  defeatetl  in  the 
Private  Bill  Committee  of  the  Dominion  Parliament  last  month. 

The  tender  of  the  Canadian  Heine  Safely  Boiler  ("ompany,  of 
Toronto,  has  been  accepted  for  furnishing  three  boilers  for  the 
Toronto  waterworks.  The  price  is  $11,231.  There  were  two 
other  tenderers.    The  old  boilers  have  been  sold  for  $270, 


SPARKS. 

Mr.  W.  K.  Vanderbilt,  jr.,  is  said  to  have  made  a  remarkable 
performance  with  a  motor  car,  covering  the  distance  from  Monte 
Carlo  to  Paris,  644  miles,  in  17  hours. 

Mr.  C.  H.  Mitchell,  C.  E.,  of  Niagara  Falls,  Ont.,  is  superin- 
tending the  construction  of  the  new  power  house  for  ihe  Niagara, 
St.  Catharines  &  Toronto  Railway  Company  at  Merritton. 

Messrs.  E.  J.  Philip,  G.  W.  Grant.  T.  H.  Hamilton,  and  T.  D. 
Lovering  have  been  incorporated  as  the  Dominion  Motor  & 
Machine  Company  of  Toronto,  with  capital  of  $40,  000.  to  manu 
facture  automobiles,  gasoline  engines,  etc. 

Mr.  Norman  Smith,  E.  E.,  has  presented  to  Ihe  council  of 
Toronto  Junction,  Ont.,  a  report  on  electric  lighting.  It  was 
divided  into  three  parts.  Report  No.  i  suggested  that  the  town 
discard  the  present  dynamo  and  lamps  and  purchase  new  ones, 
at  a  cost  of  $6, 166.  The  second  report  suggested  that  the  pre- 
sent boiler,  dynamo  and  series  lamps  be  discarded,  and  that  there 
be  installed  a  new  boiler,  an  alternating  current  generator,  and 
35  new  arc  lamps,  at  a  cost  of  $7,495.  With  this  plant  there 
would  be  an  additional  cost  of  $2,000  for  transformers  and 
meters.  Report  .\o.  3  suggested  that  in  addition  to  the  appara- 
tus recommended  in  No.  2,  there  be  insiatled  a  new  engine  at 
cost  of  $2,300,  a  boiler  at  cost  of  $1,425,  generator  and  switch- 
board at  cost  of  $2,700,  and  other  necessaries  at  cost  of  $820. 
The  report  is  under  consideration  by  the  council. 

The  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
have  been  awarded  the  contract  for  street  lighting  by  ihe 
municipality  of  St.  Cunegonde,  Que.,  the  price  being  $90  per 
lamp  per  year.  Since  1S92  the  Royal  Electric  Company  has 
been  lighting  the  streets  at  $100  per  lamp  per  year,  and  the 
company  offered  to  renew  its  contract,  which  expires  May  ist, 
at  $88.40  per  light,  but  the  council  decided  that  a  fifty  year 
franchise,  which  was  granted  to  Mr.  Robert  Bickerdike  in  1892. 
and  subsequently  tr.insfen ed  to  tlie  Lachine  Company,  lo  begin 
this  year,  was  to  be  observe.),  hence  the  award.  This  means 
that  the  Lachine  Company  has  a  fifly-j'ea-- com ract,  but  there  is 
a  clause  that  the  rates  for  street  lighting  shall  be  deiemiined  bv 
arbitration  every  len  years,  and  that  private  consumers  shall  be 
provided  with  power  and  light  at  the  rates  current  in  the  city 
of  Montreal. 

Mr.  A.  L.  Boucher,  electrician,  employed  by  O  Reillv  & 
Murphy,  Ottawa,  slates  that  he  will  shortly  place  before  Ihe  pub- 
lic a  new  heating  device  which  for  intensity  of  heat  and  melting 
power  will  show  some  sta>lling  developments.  He  claims  that 
the  hardest  subsiances,  such  as  cast  steel,  etc.,  will  readily  melt 
and  flow  even  when  placed  at  a  distance  of  q  inches  from  the 
machine.  During  the  first  experimen's  he  contends  that  an  or- 
dinary Fahrenheit  thermometer  of  212  degrees  was  used  to  regis- 
ter the  amount  of  heal  obtained  from  Ihe  machine,  but  with  cur- 
rent applied  the  result  was  ihat  Ihe  glass  part  was  inslanllv  re- 
duced to  liquid  form.  During  the  next  experiment  a  centigrade 
thermometer  of  512  degrees  replaced  the  Fahrenheit,  but  fared 
the  same  and  quickly  meltedlbefore  the  intense  heat.  Next  a 
bar  of  cast  sleel  was  employed^  but  even  this,  haixl  as  it  is,  was 
not  proof  against  the  remarkable  qualities  of  the  new  diseovery, 
but  melted  like  wax  before  a  flame.  This  would  go  to  show  that 
to  accomplish  this  result  a  temperature  of  2,520  degrcH's  was  re- 
quired, being  the  fushion  of  steel,  or  hrat  al  which  this  metal  will 
melt. 


PUBLICATIONS. 

.•\  second  edition  of  a  popular  exposition  ot  wireless  telegraphy 
by  C.  W.  de  Tunzelniann,  B.Sc.  etc.,  lias  recently  been  issued 
by  the  publishers  of  "Knowledge ',  326  High  HallxM-11.  London; 
price  IS  6d.  The  book,  which  comprises  100  cloth  bound  pages, 
records  Ihe  historical  development  of  wireless  telegraphy  and 
describes  the  means  by  which  some  knowledge  may  be  obtained 
about  the  physical  facts  upon  which  the  practice  of  etheric  tele- 
graphy is  based. 

We  have  received  a  copy  of  the  first  issue  of  the  .\merican 
Electric  and  Automobile  Patents  Monthly,  published  bv  the  Am- 
erican Patents  Publi  hing  Company,  of  Washington,  D.  C.  The 
purpose  of  this  journal  is  to  publish  full  drawings  .ind  descriptions 
of  all  patents  relating  to  the  electric  and  auloniobile  industry  ,  as 
well  as  air  and  gas  engines.  The  services  of  Mr.  James  T. 
Allen,  of  the  I  nited  Slates  Patent  Office,  have  been  secured  as 
conipilei  of  the  magazine.  The  subscription  price  is  $s  j<er 
annum. 
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TECHNICAL  SCHOOL  EXAMINATIONS. 

The  following  students  of  the  Toronto  Technical  School  were 
successful  in  the  courses  named  at  the  spring  examinations  last 
month  : 

Steam  Engine. — Class  i — E.  S.  Baker.    Class  2 — H.  Satchell, 

E.  Clendenning,  S.  Waddel  and  C.  J.  Parker,  equal  ;  J.  Mar  in 
and  C.  W.  Rabey,  equal.    Pass — G.  Chrysler,  A.  Stretton. 

Electricity. — Second  year, Class  i — E.  B.  Ratclifte.C.  Radford, 
M.  Adams,  C.  Hand,  W.  Cole,  W.  R.  Maxwell,  R.  Blacklock, 

F.  Dehlinger,  E.  E.  Smalley,  W.  Young.  Class  2 — T.  Williams, 
M.  Campbell,  J.  Gardner,  J.  Burns,  W.J.  Leggott,  G.  J.  Beattie. 
Pass — W.  T.  Coats,  R.  Thomson,  J.  Hocking,  J.  Albrighl,  W. 
S.  Bayley,  F.  Brown,  J.  Williamson.  First  year,  Cla-s  1 — E.  B. 
Ratcliffe,  W.  R.  Maxwell,  M.  Adams,  C.  Hand,  T.  Williams,  S. 
Waddell,  W.  H.  Beales.  Class  2— H.  Salchwm,C.  Radford,  ^ass 
— J  Aloright,  E.  E.  Smalley. 


The  Charlottetown  Electric  Light  &  Heat  Company,  Charlotte- 
town,  P.  E.  I.,  is  installing  a  350  h.  p.  Peerless  engine. 


RIII  I  (\rV  ^UliTIPLE  VOLTAGE 

DULLULIV  syste/w  oe  power 

(patented) 

It  has  been  demonstrated  that  this  system  is  the  only 
successful  method  of  operating  machine  tools  by  electric  power. 


"S' Some  of  its  advantages  are:  It  gives  the  motor  a  constant 
torque  regardless  of  the  speed  ;  when  the  motor  is  set  to  run  at 
any  one  speed  it  will  run  at  this  speed  regardless  of  the  load. 

WRITE  FOR  BULLETIN  IOO9. 

BULLOCK  ELECTRIC  MFG.  CO. 

401  Cincinnati,  Ohio,  U.  S.  A. 

Canadian  Office,  Merchant's  Bank  Building,  Montreal. 


FOR  saue: 

One  new     light  Reliance  Arc  Dynamo. 
One  35  light  Reliance  Arc  Dynamo. 
Thirteen  Ball  Arc  Lamps,  all  in  good  order. 
Apply  to  Box  33,  Electrical  News. 

Toronto. 


FOR  SALE 


One  600  h.  p  Replogle  Watir  Wheel  Governrr. 
Odc  lot  of  Wood  and  Iron  Pulleys. 
One  lot  of  good  2nd  band  Belting. 
One  lot  of  good  md  hand  Scballenberger  Me- 
ters. 

Write  for  prices. 

Ibe  BRANTFORD  ELECTRIC  *  OPERATING 
COMPANY,  Limited, 

Brantford,  Ont. 

J.  F.  H.  WvsE,  Manager. 

FOR  SALE. 


1  35  light  Reliance  Arc  Dynamo  in  first  -  class 
condition. 

1  60-light  Royal  Type  Transformer,  1040  volts 

to  110  newly  re-wound. 
3  lo-light  Shellenberger  Watt  Meters. 

2  20-light  Duncan  Watt  Meters. 

The  above  will  be  sold  cheap.  Address 
Corporation  of  Mitchell,  Ont.,  Box  207. 


I[i[PliOI[  MEl 


Proposals  are  invited  by  the  Corporation  of 
the  City  of  Ottawa  as  follows  : 

ist.— For  installinRa  Telephone  System,  equal 
at  least  to  the  Bell  Telephone  Company,  ready 
for  operation  April.  1903,  and  capable  of  serving 
4,doo  subscribers.  The  proposals  to  state  wheth- 
er the  .system  will  he  overhead  wires  or  under- 
ground. 

2nd — What  amount  of  money  an  individual 
or  company  will  pay  the  1  ity  of  Ottawa  an- 
nually for  the  privilege  of  operating  a  telephone 
system  for  a  period  of  ten  years  from  April.  1903, 
equal  to  the  Bell  Telephone  Comjiaiiy  s,  the  rate 
to  subscribers  not  to  exceed  $20  per  annum. 

Proposals  marked  "  Tender"  on  envelope  ad- 
dressed to  Alderman  Ellis,  Chairman  of  P'inance 
Committee,  will  be  received  up  to  4  o'clock  of 
TIH'RSD.W,  TIIH  29TII  DAY  OI'  MAX,  1902. 


Ottawa,  30th  April, 


JOHN  HENDERSON, 
City  Clerk. 

1902. 


Please  inentioii  this  paper  when  corres- 
ponding with  advertisers. 


McGILL  UNIVERSITY,  MONTREAL 


Courses  in  Civil,  Mechanical  .Liid  ICk ctrie.il 
Engineering:  Mining  Engineering  and  Metal- 
Uirg>'  ;  Chemistry.  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

Hor  further  information  and  for  the  University 
Calendar,  address 

The  Recistkak 


flT6iiiion6^4.50 

Guaranteed  to  (live  Satif< fact  ion. 

Apply  for  Pamphlets  and  Particulars  to 

TheSAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square,  Montreal,  Que- 

Tel.  Main  4546.       TeL  East  17 


ICENSCE    OF  THE 

.ECTHIC  INSTRUMENT 
NTS  PATENTS 
CANADA. 


I  Learn  to  Draw. , 


for  home  study  and  practice  in  t 
chanical  Drawing  for  Engineers, T 
Electricians,  Metal  Workers  and 
ested  in  Drafting  for  shop  pract:,. 
has  been  prepared  in  plain  pract 
language,  and  illustrated,  by  the 
thor  of  "  Hawkins'  Education 
Works."     The  book  is  divided 


This  book,  as  shown 


into  28  different  subjects  which  comprise  the  fundamental  prin 
ciples    of  drawing,  each  heading  being  thoroughly  treated. 


ig02 


Enclosed  find 
Dollars 


There  are  320  pages,  300  illustrations  and  diagrams.  The  book /O^  2.-  i.  i- 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles    '  /•  /  VJhtCb  Ship  me  at  once 


rize  7  X  io'4  in.,  printed  on  fine  paper.    Upon  receipt  of"' <^,-  ^       c  u      i  -  » 

$2thebook  will  be  sent  to  any  address  prepaid,  money/ O;     ''"^  '"P^  V  nau'ktns 
returned  if  not  as  represented,  order  today;  see  order  / /  Mechanical  DraWtm. 
coupon.  /    /  Q 

$^       THEO.  AUDEL  &  CO. 

Price  Educational  Book  Publishers 

63  FIFTH  AVE.,    NEW  YORK' 


Improved 


Samson''  Battery 


Owing  to  its  great  strengtii 
and  recuperative  powers  the 
"  Samson  "  lias  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc. 


A>;i  iil  Ui\  Ontario  and  Quebec  :  x 

John  Forma n  (''  %^''^)  Montreal  $ 


John  Starr,  Son  &  Co.,  Limited 

p.  O.  nox44«         HALIFAX  N.S. 
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SPARKS. 

The  car  barns  of  the  Niag-ara  Falls  Park  and  River  Railway 
at  Chippewa,  Ont.,  were  destroyed  by  fire  on  April  30th. 

The  city  council  of  Nelson,  B.C.,  have  asked  the  Provincial 
Gqverainent  t<5  provide  a  site  for  a  municipal  electric  light  plant 
at  Bonnington  Falls. 

The  North  Sydney  Electric  Light  Company  are  considering  a 
proposition  made  by  the  Cape  Breton  Electric  Light  Company 
for  the  purchase  of  their  plant 

The  Sherbrooke  Gas  &  Water  Company,  of  Sherbrooke,  Que., 
are  about  to  commence  the  conslruction  of  a  new  dam  in  con- 
nection with  their  power  plant. 

Engineers  are  surveying  the  proposed  route  of  the  tramway  to 
be  built  by  the  Cape  Breton  Electric  Company  between  North 
Sydney  and  Sydney  Mines,  N.  S. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Company 
propose  to  let  (he  contract  immediately  for  the  extension  of  their 
road  to  Hamilton,  a  distance  of  33  miles. 

The  town  of  Berlin,  Ont.,  has  passed  a  by-law  giving  a  fran- 
chise to  the  Berlin  &  Bridgeport  Electric  Street  Railwaj'  Com- 
pany, and  it  is  said  that  the  work  of  construction  will  be  pro- 
ceeded with  at  once. 


An  arrangement  was  concluded  recently  by  which  the  Island 
Pond  Electric  Light  &  Power  Company,  of  Island  Pond,  Que., 
will  furnish  the  Stanstead  Electric  Company  with  power  to  op- 
-«rat€  t-heir  electric  plant  during  the  next  twelve  years. 

The  Western  Electric  Company  have  opened  business  at  195 
Portage  avenue  east, Winnipeg,  the  niewbers  being  Messrs.  W. 
S.  King  and  D.  H.  Fleming^.  They  have  secured  the  agency  for 
the  Galvai.ic  Bat:ery  Works,  of  Toronto,  and  other  con- 
cerns. 

The  recently  installed  electric  light  plant  in  the  town  of  Glace 
Bay,  N.  S.,  is  proving  a  success  in  every  way.  It  is  pro- 
posed by  C.  M.  Odell,  C.  E.,  who  is  preparing  the  plans  and 
specifications  for  a  complete  system  of  waterworks,  to  use  the 
same  plant  for  furnishing  power  to  operate  electric  pumps  in  con- 
nection therewitn. 


CANADIAN  AMBtR 

AND  WHITE 


For  Electrical  and  Mechanical  Purposes.  Best  ljual-.tv.  low- 
prices,  prompt  shipments.  Thumb-trimmed,  cii  sheets  or  stgTueui^ 

JOHNSON.  WILtATS  &  CO..  "^^SIISTo""" 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  tarried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  wirh  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  oi  nearly  all 
makes  of  dynamos  in  st  ck,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FARQUHAR  BROS. 

Barrington,  cor.  Blomer  Sts.  HcUifflX,  N.S. 
Contractors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc, 

Lighting  Plants  installed  complete. 

We  make  a  specialty  of  Arc  and  Incan- 
descent Lighting  for  public  and  private 
residences. 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  settingf,  outward 
discharge  type.    This  arrangement  can  be  placed  in  any  part  of  the  line  of  shafting,  when 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  the  case  if 
desired.    We  have  designs  foi  many  other  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  stating  conditions  under  which  power  is  to  be  developed. 


BRANCH   OFFICES  : 

Toronto,  Montrea.1, 

Halifa^x  N.  S. 
R.ossIand  and 

Greenwood,  B.  C. 


ENCKES 
"  lCHINE 


OnPANY 


Main  OlTlce  and  Works  : 

SHERBROOKE,  QUE. 

CANADA. 
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The  Levis  Electric  Railway  Company  are  building  a  large  car 
shed. 

The  town  clerk  of  Goderich,  Ont.,  has  been  instructed  to 
secure  prices  on  transformers  for  the  electric  lighting  plant. 

The  Montreal  Light,  Heat  and  Power  Company  propose  to 
double  ihe  capacity  of  the  Chambly  power  house  by  the  ad- 
dition of  four  more  generators. 

A  printing  plant  is  being  installed  in  the  School  of  Practical 
Science,  Toronto,  where  all  the  University  printing  will  in  future 


be  done.  The  presses  are  operated  by  motors  direct-connected, 
and  their  operation  is  almost  noiseless. 

The  Montreal  Southern  Counties  Electric  Railway  Company 
have  asked  the  Legislature  for  permission  to  use  steam  power 
and  to  connect  with  all  steam  and  electric  railways  where  their 
lines  touch. 

Mr.  Andrew  Bell,  C.  E.,  of  Almonte,  Ont.,  has  made  a  survey 
of  Mr.  H.  F.  Cloran's  property  at  Evandale  with  a  view  to 
developing  electric  power.  Mr.  Bell  reports  that  by  cutting  a 
canal  through  the  island  considerable  power  could  be  developed. 


o  A  Singls  27  Inch  o 

Victor  Tiarbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

Pximping  Machinery 

for  all  purposes, 

Air  Compressors 

for  the  A\r  Lift  System  and  general  use. 

Air  Pumps,   Va^cuum  Pvimps. 

and  Jet  and  Surface  Condensers- 


278  LEHMAN  ST.,   DAYTON,  OHIO,  U.S.A. 


Glarkson  School  of  Technoloou  "^""^  lotsdamrN.v""""" 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engfineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  Ihe  St. 
Lawrence  River.    Healthful  climate.    Tution  moderate. 

WM.  S.  ALDRICH,  Director 


The  PHILIP  CAREY  MFG.  CO. 

94  fiDELIllDE  ST.'W. 

Toronto,  Ont. 

Manufacturers 
.  .  .  OF  .  .  . 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

Estimates  Cheerfui-ly  Given 


I=T=I.^i=I=T=Sr=I=T=l=l=l=T^ 


INCREASE  YOUR  BUSINESS 

by  haLving 

Efficient  Telephone 
Facilities    ^  ^ 

We  will  quote  you  rates  on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 


The  BELL  TELEPHONE  CO. 


i=ii=T=i^T=i=i=i=l=Jt=f 
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THE  1902  EDITION 

STANDARD  WIRING 

rOR  ELECTRIC  LIGHT  AIND  POWER 
ADOPTED 

By   the   Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Forniulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price  -  -  $1.00  Each. 
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SPARKS. 

The  Winnipeg  Street  Rai  way  Company  has  just  completed 
a  new  car  barn,  134x290  feet.  It  is  constructed  of  brick  and 
structural  iron,  and  with  the  plant  cost  $50,000.  It  is  divided 
into  four  sections,  one  being  the  car  barn  proper  and  the  01  her 
the  car  shops.    The  capacity  is  72  cars. 

Bernier  &  West,  of  Montreal,  brought  action  against  the 
Lachine  Rapids  Hydraulic  &  Land  Company  to  recover  damages 


for  loss  by  fire  in  their  business  premises.  They  alleged  that  the 
fire  was  caused  by  defective  wiring, due  to  the  negligence  of  the 
Lachine  company.  Much  evidence  was  taken,  including  electric- 
al experiments  by  Mr.  F.  Thompson  to  explain  certain  phenom- 
ena which  had  been  seen  during  the  fire.  The  jury  after  brief 
deliberation  returned  a  verdict  for  the  defendants  with  costs,  con- 
tending that  there  had  been  no  negligence  on  the  part  of  the 
company. 


TELEPHONE  POLES  FOR  SALE 

The  undersigned  have  in  stock,  and  ready  for 
shipment,  5,000  Cedar  Telephone  Poles,  in  all 
lengths  from  25  to  65  feet.  Prices  given  on  ap- 
plication for  lots  of  one  carload  or  more,  f.  o.  b 
here,  or  delivered  at  points  required  in  Canada 
or  United  States. 

GEORGE  &  McGregor 

Killaloe  Station,  Ont. 


FLAT  COIL  USEFUL  LIGHT 
RADIANT  SHELBY  LAMP 


Radiant  Shelby  Lamp 

High  Efficency  Long  I,ife 

Fifl^'  per  cent,  more  useful  Light 
trom  the  same  amount  of  current 

Unique  in  Shape  Superior  Glass 

Write  for  Pkices 

WALTER  GROSE,  seii.ng  Agent.  MONTREAL 

Manufactured  by  Ontario  Lantern  Co.,  lliunilton 


THE  SMARTEBY  MACHINE  CO.,  LIMITED 


Manufacturers  of  . 


Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 

Cranes 
Shafting  and  Pulleys 


Send  for  Catalogue 

before  buying. 


The  Smart-Eby  Machine  C  .,  Ltd. 

191  Ba'ton  St.  East  -   Hamilton.  Ont. 


The  Celebrated  McEwen  High  Speed  Automatic 


Most 
Simple 
Auto- 
matic 
Built 


Cut 

Illustrates 
an8x13x12 
Compound 


F»LAIN  £tnd  COMPOUND 

OUR  GUARANTEE — The  engine  shall  not  run  one  revolution  slower  when 
fully  loaded  than  when  running  empty,  and  a  reduction  of  boiler  pres.«urc  from 
the  greatest  to  that  necessary  to  do  the  work  will  not  reduce  the  speed  of  the 
engine  one  revolution.  Any  engine  failing  to  meet  this  guarantee  l)eco"ies  the 
property  of  the  purchaser  upon'thi.  payment  of  one  dollar. 

Specially  Suited  for  Direct 
Conneeted  Electric  Work. 


Sold 
Under 
"Fuel 
Guarantee 


Can  deliver  quickly  35,  50,  60,  70,  too,  140,  and  240  h.  p.  Simple  Kuuinos. 
1  1 5  and  1 75  h.  p.  Compound.    Get  our  prices  before  closing:.      jt     J*  J* 

WATEROIS  ENGINE  WORKS  CO.,  Limited,  Winnipeg"'      Brantford,  Canada. 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  raepchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corres- 
ponding' with  advertisers. 


ESTABLISHED  1849. 
Chari.es  F.  Clark,  Jared  Chittenden, 


President. 


Treasurer. 


YOU  LOSE  MONEY  EVERY  TIME  A  BELT  SLIPS 

WARREN'S  PULLEY  COVER 

(Applied,  wi-cli  a.  I3r-asln.) 

WILL   STOP  THE  SLIPPING 

IT  LASTS  FOR  YEARS. 
Regular  ease,  125  square  feet  $'4.00, 
Special      "     40        "         $  6.00. 
With  brushes  and  full  instructions. 

You  pay  for  it  only  if  found  satisfactory  after  a  fair  trial  of  thirty  days. 

F.  B.  DIXON  *  CO., 

30  Wellington  Street  East,  -  -  TORONTO,  ONT. 


Capital  ami  Surplus,  $1,500,000.  , 
Offices  Throughout  the  Civilized  World  j 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S. A 

THE  BRADSTREET  COMPANY  gathers  infor-  ] 
(nation  that  reflects  the  financial  condition  and  the  con-  j 
trolling  circumstances  of  etery  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  mer  hants, 
ay  the  merchants,  for  the  merchants.    In  procuring,  j 
ireriiying  and  promulgating  inforniation,  no  effort  is  ' 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aff'ecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY, 
Offices  IN  Canada:    Halifax  N.S. ;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada,  Montreal. 


21  Beuru, 
MONTREAL 


E.  Tj.  LeBRUN 
31.  (le  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


3IOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNA3IOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Specl\l  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  Eracm  INSliil  GO. 

WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  .  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 


w 


ESTON  STANDARD  PORTABLE 
Direct-Readingf 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAM METERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 


JUST  F»UBLISHE1D 


THE 

Gf\Nf\Dlf\N 
Hf\ND-BOOK 

OF 
f^ND 

BLECTRIGITY 

By 

William 
Thompson 


170  Pages 
illustrated 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  Student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limitd 

TORONTO  CANADA 
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The  FIRSTBROOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BbOCKS 

AND  CROSS-flRMS 
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TENDERS  WANTED 
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A  Weekly  Journal  of  ad\-ance  informa- 
tion and  public  works. 
The    recognized  medium  for  advertise- 
ments tor  Tenders. 


iCANADIAN  CONTRACT  RECORD^ 

TORONTO.   .  .£ 


Now  is  the  time  to  consider 

whether  the  lamp  you  are  using  is  or  is  not  the 
one  best  suited  to  your  needs- 
Consider  also  that  we  haue  been  selling  our 
high  grade  incandescent  lamps  for  years;  the 
lamp  is  good,  the  price  is  right. 

Munderloh  &  Co., 


61  St.  Sulpice  Sti^eet 


IVIONXRE  AL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

THE  J.  G.  McLaren  belting  go. 

FACTORY:  MONTREAL  TORONTO.  VANCOUVER. 


The  Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Ont.    Opposite  Court  House.    'Phone  1103. 

Dynatmos,  Motors, 

Fixtures,  Svipplies 

Eleetrio  Light  and  Wiring  Contractors 


INTERIOR  CONDUIT 


This  pipe  fills  all  of  the  requirenients  oi  and  is  ap- 
proved bv  the  Underwriters  Xational  Electric 
.Association,  and  is  now  made  in  Canada  by 

THE  RICHMOND!  CONDUIT  &  MFG.  CO.,  limited 

15-17-ig  Jarvis  Strfet,  TORONTO,  CANADA 


CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 

Quebec,  Que.,  June  lltli.  to  14th,  1902. 


OLD  SERIES,  VOL.  XV  -No.  8 
NEW  SERIES,  VOL.  XII.— No.  6 
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INDUCTION  TYPE. 


DIRECT  CURRENT. 


NO  BETTER  MOTORS  MADE  THAN  OURS. 

TKe  United  Electric  Co.,  Limited,  Toronto,  CdLn. 


Cool  Breezes 


ON  THE 


MONTREAL  HALIFAX 


Hottest  D^ys 

CAN   BE  OBTAINED   BY   L  SING  A 

FAN  MOTOR 


VVe  have  many  other  kinds  in  .stock. 
Catalogue  No.  312  tells  all  about  them. 

^^ADIAN  ^^ERAL  pLECTRIC  (oj 

LIMITED. 

Head  Office  :  TORONTO,  ONT. 

OTTAWA      WINNIPECf      VANCOUVER       VICTORIA  ROSSLAND 
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SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans" 
missions.    Electric  Railways,  I,ighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 


F.  N.  Phillips,  President. 


Geo.  H.  Olkey  »nd,  Secretary-TreabC-er 


1  7  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  tight  and  Power  Plants.  Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TOBONTO,  CANADA. 

-r.i_„v.  f  Office — Long  Distance,  Main  S047. 

Telephones  |  Residence-North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

M»ii.  Am.  Soc.  C.E.     Mem.  Ain.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

J4  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.V 
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Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 


MONTREAL.  P.Q. 

Head  Office  .-Vmerican  Works, 
New  York  Citv. 


94  Gold  St 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Ci\-il,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy-; Chemistry, -Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinan,-  Science. 

For  further  information  and  for  the  f  niversity 
Calendar,  address 

The  Registrar 
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Electric  Lig-ht  Line  Wire 
Incandescent  and  Flexible  Cords 
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Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underfirround  Use 

U.  S.  Factorj' :    American  Electric.\l  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DONOHOE,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere  Street,    -    Montreal,  Quebec. 


Please  mention  the  Canadian  Electrical  News  when 
corresponding  with  advertisers. 


AGOODRECORD 


A  Gold  Miner  says : 

"Your  Compound  Side  Crank  Enj^ine  h.is  ,been  runnii  _ 
and    night  for  over  three  years    (equal  to  seven 
regular  work)  and  during  that  time  we  have  never  lost  .-i 
minute  through  any  defect  in  the  engine  and  have  • 
expended  a  dollar  in  repairs.    It  is  still  running  noise  . 
and  without  vibration.  " 

ROBB  ENGINEERING  Co.,  Limited 

Amberst.  N.  S. 


(  irilUam  MrKtff,  19  MeKfntif  Cre»rfnt,T»r9mt^ 
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PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE.  .  . 

S.  Morgan-SmitK  CompeLiiy 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 


Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 
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J.  JL.  DJLWSOK  &  CO. 

74:3  Craig  Street,  JSAOrxTREAIv,  cpU"  . 

STREET  RAILROAD  and  ELECTRICAL  SUPPLIES 


"  DIAMOND  H  "  SWITCHES 
HOSSKRT  CONDUIT  BOXES 
INCANDESCENT  LAMPS 
FAN  MOTORS 
SHADES,  FIXTURES  AND 

PORCELAIN  GOODS 

General  Supplies  of  all  hinds. 


RICHMONDT'S  CONDUIT 
RUBBER  COVERED  WIRES 
ARC  LAMPS  AND  SUPPLIES 
TRANSFORMERS 
RUBBER  TAPES 
SOLDERING  PASTE 


Get  our  Prices  before  placinf/  i/our  orders. 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 
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t   IN  OPERATING  THE.^^^^^  | 
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The  Goldie  &  McCulloch  Co.,  Liinited, 


We  Make 


Q-AIvT,  OMTARIO. 


WllEELOC  K  ENGINES,  IDKAl.  KNCilNES,  GAS  AND  GASl>l,INE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,    FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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The  electric  light  plant  at  Cannington,  Ont.,  owned  by  Mr. 
Dobson,  was  destroyed  by  fire  on  May  21st. 

The  W.  C.  Wilson  Company,  Limited,  Toronto,  dealers  in 
engineers'  supplies,  recently  made  an  assignment. 

The  Bell  Telephone  Company  are  establishing  an  exchange  at 
Sudbury,  Ont.,  with  a  long  distance  connection. 

Messrs.  G.  R.  Ashwell  &  Sons,  general  merchants,  Chilliwack, 
B.C.,  are  building  a  telephone  line  to  their  branch  store  in  Sadis. 

The  Dominion  Government  is  asking  for  tenders  for  installing 
an  electric  light  plant  at  the  quarantine  station,  Williams  Head, 
B.C. 

The  tender  of  John  McDougall  &  Company,  for  a  new  electric 
pump  for  the  Montreal  waterworks,  has  been  recommended  for 
acceptance.    The  price  is  $40,025. 

The  Nesbitt  Electrical  Company  has  started  in  business  at  33 
Fort  street,  Victoria,  B.C.,  and  will  carry  a  large  stock  of  elec- 
trical supplies.    Mr.  J.  S.  Nesbitt  is  manager. 

The  city  council  of  Winnipeg,  Man.,  have  accepted  the  tender 
of  the  Western  Electric  Company,  of  Chicago,  for  the  supplj'  of 
switch-board,  registers  and  batteries  for  the  electric  light 
plant. 

The  ratepayers  of  Fort  William  and  Port  Arthur,  Ont.,  have 
decided  by  vote  in  favor  of  municipal  ownership  of  the  telephone 
system.  The  proposed  charge  is  $2^  for  business  telephones  and 
$12  for  house  connections. 

Messrs.  Carse  &  Dayly,  electrical  engineers,  V'ictoria,  B.  C., 
have  secured  the  contract  for  wiring  the  new  Hudson's  Bay 
steamer  and  tor  wiring  and  placing  of  bells  in  the  new  Pacific 
cable  station  to  be  constructed  at  Bamfield  Creek. 

At  the  annual  meeting  of  the  St.  Martins  Telephone  Company, 
St.  Martins,  N.  B.,  the  following  officers  were  elected  :  Walte 
Allan,  president  ;  C.  D.  Trueman,  vice-president  ;  A.  W.  Mac 
mackin,  secretary  -  treasurer  ;   Walter  Allan,  C.  M.  Boslwick^ 
W.    E.    Skillens,  C.    D.  Trueman  and    Robert   McLeod,  dir- 
ectors. 


A  meeting  of  the  provisional  direc:ors  of  the  Toronto  & 
Niagara  Power  Company  was  held  in  Toronto  recently,  when 
Lieut.Col.  Pellatt  was  elected  president,  Mr.  Frederic  Nichols 
vice-president,  Mr.  William  McKenzie  second  vice-president,  and 
Mr.  R.  G.  Nicholls  secretary-treasurer. 

The  Peterborough  Hydraulic  Power  Company  have  just  taken 
tenders  on  the  construction  of  concrete  dam,  power  house,  tail 
race  and  railway  bridge.  The  power  house  will  be  108x80  feet, 
of  brick,  on  concrete  foundation.  Mr.  Charles  H.  Keefer,  of 
Ottawa,  is  consulting  engineer  for  the  company. 

The  C.P.R.  Telegraph  Company  has  given  a  contract  for  200 
tons  of  No.  9  copper  wire.  This  will  string  about  2000  miles  of 
line  and  will  be  used  towards  increasing  the  existing  facilities  of 
the  company.  New  lines  are  to  be  strung  from  Sydney  to  Hali- 
fax, from  Montreal  to  St.  John,  N.  B.,  and  from  Montreal  to 
Sault  Ste.  Marie.  In  addition  about  130  miles  of  iron  wire  will 
be  strung  between  St.  Thomas  and  Walkerville,  Ont. 

It  is  reported  that  the  amalgamation  is  about  to  take  place  of 
the  Montreal  Street  Railway  Company  and  the  Montreal  Light, 
Heat  (fe  Power  Company.  Several  appointments  pointing  in  this 
direction  have  recently  been  made.  Mr.  A.  G.  Ross,  secretarj-- 
treasurer  of  the  Street  Railway  Company,  has  been  ap{>oioted 
comptroller  of  the  Light,  Hea'.  &  Power  Company,  while  Mr.  F. 
S.  Pearson  has  been  appointed  to  the  f)osition  of  constructing 
engineer  for  the  two  companies.  .Mr.  .Mershon,  also  of  New 
York,  has  been  made  chief  engineer  of  construction  work  for 
both  companies. 

The  paper  on  "  Static  Strains  in  High  Tension  Circuits  and 
the  Protection  of  Apparatus,"  recently  read  by  Mr.  Percy  H. 
Thomas  before  the  American  Institute  of  Electrical  Engineers, 
has  been  reprinted  in  full.  The  author  treats  the  subject  in  a 
comprehensive  manner  and,  because  of  the  non-mathematical 
character  of  the  work,  it  will  doubtless  prove  of  interest  to  super- 
intendents and  station  managers,  as  well  as  electrical  engineers. 
The  reprint  is  copiously  illustrated  with  diagrams  and  with  views 
of  the  Westinghouse  static  interrupter.  A  copy  can  be  obtained 
by  writing  to  the  nearest  district  office  of  the  Westinghouse 
Electric  A:  Manufacturing  Company. 


JACK  SHAFT  EQUIPMENTS 

For  Ei66trl6  UoM  and  Power  Plants. 


SEND  FOR 
200  PAGE 
CATALOGUE. 


Floor  Stands, 

Self-Oiling  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pulleys, 

Clutch  Couplings, 

Iron  Pulleys, 

Iron  Centre  W'ood  Rim 

Pulleys 

Belt  Tighteners,  Etc. 


Pl£i,ns  £i.rtd  E2stixYta.tes  Fu]:*nisl\ed 


D 


ODGE  MAN'F'G  CO.,  OF  TORONTO,  LIMITED 

Engineers,  Founders  and  Machinists. 

TORONTO,  ONT 
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Storacge  Bactteries 


of  the 


TRADE  mARK 


Cbloribe  Hccumulator 


REeiSTERED  aEPTE^BER  11,  1894 


Aggregating  350,000  rt.  P.  HroUrs  are  in  daily  operation  in 
Central  Stations  and  Street  Railway  Plants  in  the  United  States  and 
Canada. 


THE 

*(^blor^^c  accumulator" 

IS  USED  FOR 

Central   Light  and  Power 
Stations. 

Electric  Railways. 

Isolated  Plants. 

Electric  Locomotives. 

Electric  Vehicles. 

Train  Lighting. 

Yacht  Lighting. 

Telegraph  and  Telephone. 

Fire  Alarm  Systems. 
Etc.,  Etc.,  Etc. 


(^blor^^c  Bccumulator" 

Installations  are  de- 
scribed in  Bulletins. 
State  the  nature  of 
work  in  which  you 
are  interested  and  a 
corresponding  Bulletin 
will  be  forwarded. 


Installations  of  ihe  "CbloHbc  Hccumulator" 

have  shown  an  eGOnornV  of  operation  ranging  from  20  to  50%. 

Reports  upon  Electric  Plants  will  be  made  without  cost  to  pur 
chaser  by^^^m^ 

The  Electric  Storage  BatteryCo. 

Philadelphia,  Pa.,  U.  S.  A. 

SALES  OFFICES: 

PHILADtLPHIft  NEW  YORK  BOSTON  GHIGftGO 

ftllecihenu  ftve.  m\  I9ih  St.       100  Broatlwriij        60  Stale  Street      1424  Marmietie  Bldij. 

BALTIMORE  GLE,VELftND  ST.  LOUIS        SftN  FRftNGISGO  DE.TROIT  . 

Etjuitable  BIdQ.       New  E.n(jlantl  BIdu.       WainwriQlit  BldQ.       Nevada  Block        Mlchlaan  Electric  Go. 
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TESTING  ELECTRICAL  ACCESSORIES. 

The  suggestion  made  by  Mr.  Wording-ham  to  the 
Institute  of  Electrical  Engineers,  that  it  should  under- 
take the  work  of  testing  electrical  accessories  and  fit- 
tings, seems  to  us  to  be  an  excellent  one,  says  the 
London  Builder.  The  increased  pressure  of  supply 
now  in  general  use  makes  it  imperative,  both  in  the 
interests  of  consumers  and  manufacturers,  that  only 
certified  articles  should  be  used  in  electric  circuits.  We 
had  occasion  recently  to  test  a  small  switch  which  con- 
trolled five  16  c.p.  lamps  on  a  240  volt  circuit.  When 
it  was  pushed  smartly  down  it  broke  the  circuit  satis- 
factorily, but  on  breaking  the  circuit  slowly  the  arc  set 
up  destroyed  the  switch.  In  our  opinion  this  switch, 
which  is  of  a  fairly  common  type,  ought  never  to  have 
been  put  in  the  circuit.  With  240  volts  the  fittings 
need  to  be  of  very  much  better  material  and  much  more 
carefully  designed  than  when  100  or  even  200  volts  is 
the  pressure  employed.  An  ordinary  ioo-.volt  5-ampere 
switch  only  breaks  a  240-volt  circuit  when  the  arc  set 
up  has  melted  most  of  the  metal  inside  the  switch.  An- 
other point  that  has  now  to  be  considered  in  connection 
with  switches  is  the  insulation  resistance  of  the  base  of 
the  switch.  There  may  be  nothing  to  choose  apparent- 
ly between  two  switches,  and  yet  the  insulation  resist- 
ance of  one  may  be  so  low  that,  if  it  is  fixed  in  a  cellar, 
for  example,  it  will  lower  the  resistance  of  the  whole 
wiring  so  much  that  the  supply  company  will  refuse  to 
connect  the  installation  to  its  mains.  The  other  switch 
may  have  an  insulation  resistance  so  high  that  it  is 
practically  impossible  to  measure  it.  If  the  Institution 
started  a  testing  laboratory  for  electrical  accessories, 
something  similar,  for  example,  to  the  meter-testing 
laboratory  of  the  Board  of  Trad:;,  then  we  are  sure 


manufacturers  would  gladly  avail  themselves  of  the 
opportunity  of  enhancing  the  value  of  their  wares  by 
getting  them  officially  approved.  Architects  would 
have  more  confidence  in  specifying  electrical  fittings  for 
their  clients  if  they  knew  that  these  fittings  had  been 
certified  as  suitable  by  an  Independent  authority. 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Day  of 



Light. 

Extinguish. 

No.  of. 

H.M. 

H.M. 

H.M. 

I . . . . 

P.M. 

8.10 

P.M. 

3.30 

7.  20 

2 . . . . 

8.10 

n 

3  3° 

7.20 

3. . . . 

8.10 

n 

330 

7.20 

4. . . . 

8.10 

f, 

3-3° 

7.20 

5. . . . 

8.10 

„ 

3-40 

7-3° 

6. . . . 

8.10 

n 

3-40 

7-30 

7  

8.10 

3-40 

7- 30 

8  

8.10 

3-40 

7-3° 

9  

8.10 

n 

3-40 

7-30 

10. . . . 

ft 

8.10 

n 

3-40 

7-3° 

tt 

9.40 

3-40 

12 ... . 

7 

10.15 

n 

3-5° 

5-  j5 

13. . . . 

10.45 

3-50 

5- 05 

14  

1 1.30 

3-50 

4.20 

16. . . . 

0.00 

3-5P 

3-50 

17  ... 

0-45 

3-50 

3-05 

18  

1.30 

3-50 

2.20 

19... 

No  Li^ht. 

No 

Light. 

20  

21 ... . 

22. . . . 

23. . . . 

A.M. 

8.00 

A.M. 

10.20 

2.20 

24. . . . 

8.00 

10.50 

2.50 

25.... 

8.00 

1 1.20 

3.20 

26. . . . 

8.00 

0.00 

4.00 

27.... 

-•50 

0.30 

4.40 

28. . . . 

n 

7-50 

'•«5 

S-2S 

29.... 

7-50 

2.00 

6. 10 

30. . . . 

7-50 

3.00 

7.10 

31  •  ■  • 

7- SO 

4.00 

8.10 

Total  148.40 


TRANSFORMERS 


In  nearly  every  transformer  one  of  the  two  important  functions  of 
transformer  service,  efficiency  and  regulation,  is  sacrificed. 

If  the  regulation  is  close,  the  eflficiency  is  lowered.  If  the  efficiency  is 
high,  regulation  is  an  uncertain  factor.  ^ 

In  the  Packard  transformer,  however,  these  pre-eminent  qualities  go 
hand  in  hand,  and  while  regulation  is  marvellously  close,  efficiency 
is  not  sacrificed  in  the  slisrhtest. 


Before  leaving  the  factory  every  Packard  transformer  is  subjected  to  the 
severe  test  of  a  10,000  volt  alternating  current  between  the  coils 
and  between  the  coils  and  iron. 

The  Packard  Rlectric  Co.,  Limited 

Pamph'et  106  wilKell  yo.,  more  6T.   CATHARINES.  ONT. 

about  our  transtorniers. 
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™^JONES 


UNDERFEED 
STOKER 


Efficiency 

DuroLbility 

Simplicity 

CocpaLcity 


The  nearest  approach  to  the  theoretical  in  actual  practice. 

No  working  parts  in  proximity  to  the  heat. 
Repairs  less  than  on  ordinary  grate  bars. 

Can  be  mastered  in  a  day. 

The  "JONES"  will  do  from  25  to  50  per  cent,  more 
work  than  can  be  done  in  ordinary  working  condition 
hand  firing,  with  from  15  to  35  per  cent,  increase  in 
economy,  as  shown  by  500  tests  on  boilers  operating 
under  all  conditions. 


The  Hi.)iler  Room  oe  the  Dominion  Brmice  Works,  Lachine,  Oue., 
Showing-  an  ideal  syslem  whei-e  the  intensily  of  the  draft  and  llio  amount  of  coal  fed  into  the  furnaces  are 

aulomatically  controlled  by  the  steani  pressure. 


GusLrantees 


j     Not  less  than  10  per  cent,  saving  in  fuel  bills. 

Boilers  can  be  run  from  ^T,y3  to  75  per  cent,  above  builders'  rating. 
(     Practica'lv  smokeless  stack. 


See  results  of  test  on  page  91  this  issue  made  at  T.  Eaton  Company's  plant. 
Actxia.!  Salving  19.7  per  cervt. 


Tne  Underieefl  stoKer  Go. 

I  LIMITED 


MONTRKAL 

238  St.  Jamos  Si  root 


TORONTO 


CHICACiO,  Marqiielte  Hldg.        N\iW  YORK,  149  Broadway.        BOSTON,  721  Exchange  Bldg. 


PITTSBURG 


CLEVELAND 
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WATER  POWER  PLANTS 


THE 


above  plate  represents  one  of  many  styles  of  settings  which  may  be  adopted  in  con- 
nection with  Electric  Lighting  or  Electric  Power  Plants.  The  wheels  being  ar- 
ranged  in  pairs,  end  thrust  is  neutralized,  and  superior  results  are  also  obtained  as 
regards  steadiness  under  variations  ot  load  and  ease  of  operation  and  maintenance. 
In  some  instances  the  same  general  arrangement  is  followed,  but  the  turbines 
are  mounted  on  separate  shafts  with  an  additional  bearing  and  stand  inside  the  case,  so  that  the 
wheels  may  be  run  independently. 

The  Crocker  PaLtervt  Tvirbirve 

This  type  of  Water  Wheel  has  won  the  approval  of  experienced  users  of  tiirhines,  an  J  those 
who  have  expressed  their  views  in  its  favor  have  not  been  slow  in  advancing  what,  after  all,  are 
the  best  proofs  of  merit,  viz.,  repeat  orders. 

The  fo'lowing  extract  from  a  letter  received  is  a  fair  example  of  the  views  of  those  who 
have  given  our  turbine  long  and  ample  trial  in  daily  work  : 

"  We  have  been  using-  three  pairs  of  these  wheels  for  the  past  eight  years.  Two  years  agx>  we 
had  occasion  to  install  another  pair,  and  did  not  hesitate  to  put  in  the  same  kind.  At  the  same  lime 
we  were  in  a  position  to  know  actual  results  from  other  makes  of  wheels,  and  to-d  iv  if  we  were  going 
to  put  in  more  wheels,  we  should  take  Jenckes-Crocker  wheels." 

We  prefer  to  contract  for  complete  plants,  designed  to  iiioel  the  loc.il  conditi>>ns,  and  fuilv 
equipped  with  at  that  tnay  be  required  in  the  form  of  Steel  Plate  Work,  Tubing,  Penstocks  and 
Cases,  Gate  and  Head  Rack  Work,  Shafting,  Friction  Clutclies,  Ropo  an  J  Belt  Drives,  Governors, 
etc.,  modern  in  design  and  all  details  perfectly  adapted  to  each  other. 

Inquiries  invited  from  users  and  owners  of  water  power,  and  all  interested  in  water  power 
development  for  any  purpose. 


^/?e  JENCKES  MACHINE  COMPANY 

32  Lansdowrve  Street 

Sherbrooke,  Qviebec,  Cana.da 
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STEAM  POWER  PLANTS 


The  Jenckes  Corliss  SteaLin  Cngine 


CROSS  COMPOUND  TYPE 


TYPES : 

Simple 
Compound 
Tandem 
Cross 

Condensing 
Djiplex 
Hoisting 
Special 


These  eng'ines  are  built  from  new  patterns,  and  we  aim 
to  have  them  embody  all  tiiat  is  desirable  in  recent  modern 
practice. 

Girder  frames  are  only  used  with  10"  and  1 2  "  cylinders, 
all  sizes  above  12"  having  Tanjfye  beds,  and  for  exceptionally 
heavy  duty  the  slide  barrel  has  a  base  resting  on  the  founda- 
tion the  full  length  of  slides. 

Governors  are  fitted  with  ball  bearings  and  improved 
safety  stop,  and  the  valve  gear  is  of  our  own  special  design, 
arranged  with  a  view  to  securing  sensitiveness,  quick  action 
and  quiet  operation. 

Inquiries  are  solicited  from  firms  and  corporations  con- 
templating alterations  or  extensions  of  their  steam  plants  or  in 
the  market  for  new  equipment.  Opportunities  afforded  us  of 
submitting  tenders  will  receive  careful  attention  and  be  much 
apprecial  ed. 

Estimates  submitted  and  designs  prepared  for  complete 
Steam  Power  Plants,  including  Steel  Boilers  (or  oidinary  or 
high  pressures ;  Pumps,  steam  or  power  driven  ;  Heaters, 
Condensers,  Reheaters,  High  Grade  Corliss  Engines  and  all 
accessories. 

Self-supporting  Steel  Stacks,  with  Breeching,  etc.;  In- 
duced Draft  Plants  a  specialty,  complete  with  Engine,  Fan, 
Steel  Plate  Work  and  Girders,  etc.,  as  required. 

Contracts  undt-rtaken  for  construction,  delivery  and  erec- 
tion of  Steam  Power  Equipment  in  any  part  of  the  Dominion. 
Competent  engineers  sent  to  any  (loint,  and  examinations  and 
it'pi>rts  made  on  oxisiitig  or  t  outcmplaled  installations. 


POINTS: 

Efficiency 

Economy 

Durability 

Closeness  of 
Regulation 

Noiselessness 
in  Operation 

Reliability 


Sales 
Offices : 


81  York  Street.  TORONTO.  ONT. 

pS  \Ktoria  Square,  MON  T  i<  I'lA  I.,  Ol'l':.  k).)',  IIoIIIs  Sircel,  I  lALlI'AX,  N.  S. 
KOSSLAND  AND  GREENWOODr  B.  C. 

Winnipeg  Machinery  A  Supply  Co. ,  WINNIPICG,  MANITOBA. 
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SPARKS. 

The  electric  light  plant  at  Farnham,  Que.,  was  recently  sold 
to  L.  P.  Morin,  of  St.  Hyacinthe,  for  $6,000. 

The  Pembroke  Electric  Light  Company,  of  Pembroke,  Ont., 
are  building  an  addition  to  their  boiler  house,  in  which  they  will 
install  a  new  Goldie  «fe  McCulloch  boiler. 

The  town  council  of  Amherstburg,  On'.,  have  agreed  to  grant 
a  bonus  of  $10,000  towards  the  construction  of  the  Sandwich, 
Windsor  and  Amherstburg  Electric  Railway. 

The  council  of  Toronto  Junction,  Ont.,  have  finally  passed  the 
agreement  with  the  Humber  Power  &  Light  Company.  The 
company  will  furnish  electric  energy  for  the  town  lighting  system 
at  ten  cents  per  lamp  per  light,  the  contract  to  run  for  five  years. 
The  lights  are  to  be  in  operation  by  October  31,  otherwise  all 
poles,  wires  and  plant  in  the  corporation  can  be  forfeited.  The 
franchise  is  not  an  exclusive  one,  and  the  town  can  purchase 
power  from  other  sources  if  it  is  found  cheaper. 


The  steam  plant  to  be  installed  by  the  Jacques-Cartier  Water 
Power  Companv,  of  Quebec,  will  be  located  in  St.  Sauveur,  and 
will  cost  about  $100,000. 

For  a  couple  of  years  there  has  been  dissention  between  the 
town  council  of  Truro,  X.  S.,  and  the  Chambers  Electric  Light 
and  Power  Company  over  the  lighting  of  the  streets.  At  the 
beginning  of  this  year  the  chairman  of  the  lighting  committee 
conferred  with  the  company  and  offered  a  certain  contract  for 
lighting  by  meters.  The  council  claimed  that  the  chairman  was 
not  authorized  to  close  the  contract,  while  the  company  claimed 
that  he  advised  them  that  he  was,  and  they  accepted  the  con- 
tract. According  to  the  supposed  new  contract  the  comjjany 
have  a  bill  against  thetown  for  the  first  four  months  of  the  year 
of  $2,315.10,  oran  average  of  $576.27  per  month,  while  the  old 
contract  was  at  the  rate  of  $312.09  per  month.  The  matter  is 
still  in  abeyance,  wh'le  the  company  is  supplying  light  at  nearlv 
double  the  former  price. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc. 


Electric  Automobiles 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.talogu.e  and  Prices 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 


As  Accurate  as  an  Ammeter 


The  rapid  introduction  of  the  WestirvgKovise 
Type  A  Circviit  BreaLker  since  it  was  first 
offered  for  sale  by  us,  and  its  remarkable  success 
over  a  wide  range  of  practical  working  conditions, 
has  practically  demonstrated  its  superiority. 

Automatic  and  positive  in  action  through  its 
entire  range,  it  is  as  accurate  as  an  Ammeter. 

Built  in  Sizes  of  15  to  2,000  Amperes. 


L 


Westinghouse  Electric 

and  Manufacturing.  Co.,  Pittsburg,  Pa. 
Write  Ahearn  &  Soper  Limited,  Ottawa,  Canada. 
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C.G.  E. 

SERIES  ALTERNATING  SYSTEM 


OF 


ARG  LAMPS 


314 
Central 
Station 
Installations 


26,000 

Arc 
Lamps 
Installed 


INTERCHANGEABLE  ARC  LAMP. 


Generally  Adopted  Thoughout  the  World 


ANADIAN  I  ENERAL  I^LECTRiC 


LIMITED. 

Head  Ofiice :  TORONTO 


Use  Electra  Ca^rborvs 


(  Si  .i  -;  I'  .  uih;  xii.) 
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C.  Gr«  £•  Series 
Alternating^  Arc  System 


IS 


AvitomaLtic  in  R^egulsLtion 
EconomicQLl  in  OperoLtiorv 
Inexpensive  in  Mscintenance 


25 
to 
100 

Lights  Capacity 


60 
to 
133 

Cycles 


CONSTANT  CURRENT  TRAXSl'OR.M HR. 


CANADIAN  INSTALLATIONS: 


BELLEVILLE   ^  Transformers     7s  Hsrhts  capacity 

COPPER  CLIFF   I 

EAST  TORONTO   i 

HALIFAX   5 

HANOVER   1 

IROQUOIS   I 

LACHINE  CANAL   4 

LACHINE  CORPORATION   2 

MONTREAL   i 

ORANGEVILLE   1 

ORILLL\   2 

ST.  HYACINTHE   T, 

SHERBROOKE  


LIMITED. 


25 
450 
^5 

100 


50 

'5« 


ANADIAN  I  ENERAL  KLECTRIC 


rtead  Office :  TORONTO 


MONTREAL 


DISTRICT  OFFICES: 

HALIFAX       OTTAWA       WINNHTX;       XAXCOUXl-K  XlCrOKlA 


ROSSI  \\1> 
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Empress 
Lamps 


Candle-Hours  tell  a  Lamp's  value  in  Life  and  Light. 
The  Lamp  which  gives  the  greatest  number  of  Candle- 
Hours  is  the  best  Lamp  to  use.  As  the  "  Empress  " 
Lamp  gives  at  least  10  /  more  Candle-Hours  than  any 
Other  Lamp  on  the  Canadian  market,  it  is  the  most 
economical  and  best  lamp  to  use. 


Imperial 
Transformers 


This  Transformer,  used  in  connection  with  the 
"  Empress  "  Lamp  (shown  above)  and  the 
"  Gutmann  "  Meter  (shown  below),  is  a  com- 
bination which  will  earn  dividends  for  any 
Plant. 


NEW  GUTMANN  WATT  METER 


FOR 


CURRENTS 


IN        SHUNT       OUT  J 


A  INTERN  ATING 

IN  SHORT 

The  New  Meter  is  of  the  sealed  type. 
Ls  correct  on  all  loads  from  two  per  cent 
of  its  capacity   to  fifty  per  cent,  over 
load. 

Internal  losses  are  practically  nothing. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dus<,  insect,  moisture  and  waterproof. 
Extremely  light  weight  (10  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Ivisily  installed. 
No  complicated  parts. 
No  friction. 


.>^.>.j*v'*  Write  for  Catalogue  Describing  the  Above  Articles  ^<^<^it.jt^it 

JOHN  FOR/AAN 


H  E  KEEP  EV ERVTIIING  ELEVTIilCA  I. 


708-710  Craig  Street,  MONTREAL 
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L\indell  Fan  Motors 


BETTER  TH^IT  E^ER 


Desk  Fans,  Bracket  Fans,  Swivel 
and  Trunnion  Types,  Ceiling  Fans 

Ma^nufactured  by  the  Spra^gue  Electric  Co. 

WRITE  FOR  1902  CATALOGUt 

WATSON  JACK  (Si  CO.,  Montreal 


m  mim  mmi  nm  m 


D 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues 


The  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Readv  for  work  on  the  minute. 
Suitable  for  running  indepen- 
dent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrate*  the 
14  H.P.  size — the  only  vertical 
style  built,  all  other"  sizes  are 
hori  zontal. 

Write  for  Booklet. 


I«E  ME  CO.,  m 


970  King 

Street 
Subw  a  y 
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BECAUSE 

It  is  the  only  hook  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size.  Retail  Price  -  -  $1.00  Each 
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CandLdidLn  ElectricsLl  AssocioLtion 


THE  TWELFTH  CONVENTION  TO  BE  HELD  IN  HISTORIC  QUEBEC 


THE  Ancienl  City  of  Quebec  is  to  be  the  meeting 
place  this  year  of  the  Canadian  Electrical  Asso- 
ciation. The  convention  will  occupy  four  days, 
opening- on  the  iith  and  closing  on  the  14th  inst.  The 
programme,  printed  elsewhere  in  this  number,  is  an 
Coupled  with  the  many  attractions 


can  stand  in  the  way  of  modern  progress,  hence  some 
of  the  old  landmarks  have  disappeared,  but  there  re- 
main enough  to  awaken  and  gratify  the  deepest  inter- 
est of  the  visitor.  Those  who  have  never  seen  Quebec 
should  not  forego  the  opportunity  of  doing  so  under 
the  particularly  favorable  conditions   afforded  by  the 


t'lTv  Hai.l,  Quebec,  where  the  Btsiness  Sessions  of  tme  C.  E.  A.  Conveniion  vvii.i,  hh  Held. 


of  the  Convention  C'ily,  it  should  draw  forth  an  un- 
usua  ly  large  attendance  of  the  members. 

Quebec  vies  with  Niagara  Falls  as  being  one  of  the 
most  interesting  places  on  this  continent  and  is  visited 
every  year  by  thousands  of  tourists  from  all  parts  of 
the  world.  Nowhere  else  on  this  side  of  the  Atlantic  is 
to  be  seen  such  interesting  mediaeval  remains  side  by 
side  with  such  up-to-date  features  as  electric  cars,  aiitl 
an  abundance    of  electric  light  and  power,  Nottiing 


coming  meeting  ot  the  Canadian  I^lectrical  Association, 
when  every  facility  will  be  placed  at  the  disposal  of 
visitors.  Those  who,  by  previous  visits,  already  know 
something  of  the  charm  of  the  place,  will  be  certain  to 
try  to  pay  it  another  visit. 

The  ancient  city  of  Quebec  was  founded  by  Cham- 
plain  in  1608,  and  remained  under  I-'rench  rule  until 
1759.  On  the  I  Vh  of  .September  of  that  year  was 
fought  the  renowned  battle  between  the  I'rench  and  the 
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British  in  which  both  commading'  generals  were  slain 
on  the  field,  the  British  finally  being"  victorious  and  re- 
sulting in  Canada's  cession  to  England.  Monuments 
to  the  memories  ot  both  Wolfe  and  Montcalm  have 
been  erected.  The  British  immediately  turned  their 
attention  to  the  defence  of  the  city,  and  from  its  com- 
manding position  and  the  strength  ot  the  fortifications 


Ql  EBEC  IN    1608,   FROM   DRAWING  BY  ChAMPLAIN. 

since  constructed,  it  has  been  not  inaptly  termed  the 
"Gibraltar  of  America". 

The  view  of  the  city,  as  approached  from  the  river, 
is  singularly  impressive.  The  fortifiations,  with  their 
towers  and  battlements,  frown  upon  the  visitor  from 
the  Plains  of  Abraham  and  from  the  Lower  Town,  and 
there  surrounds  the  place  an  air  of  mediaevaiism  which 
is  at  once  novel  and  attractive. 

The  city  consists  of  two  divisions,  known  as  the 
Upper  and  Lower  Towns.  The  Upper  Town  include-, 
within  its  limits  the  Citadel 
of  Cape  Diamond,  which 
covers  the  entire  summit  of 
the  promontory,  embracing 
an  area  of  more  than  forty 
acres.  It  rises  to  a  height 
of  345  feet  above  the  level 
of  the  river.  The  view  from 
the  citadel,  owing  to  its 
great  elevation,  is  surpass- 
ingly grand  and  comprehen- 
sive. The  majestic  St. 
Lawrence,  alive  with  sail- 
ing craft  of  every  kind, 
stretches  before  the  vision 
in  both  directions.  Directly 
below  lie  the  crooked  streets 
of  the  Lower  Town.  To 
the  east  are  the  Plains  of 
Abraham,  together  with  the 
bluffs  scaled  by  Wolfe  and 

his  brave  soldiers  in  the  preparation  for  the  assault 
that  ended  in  victory. 

The  shape  of  the  city  is  triangular,  the  St.  Lawrence 
and  St.  Charles  rivers  forming  the  two  sides,  with  the 
Plains  of  Abraham  as  the  base.  The  river  fronts  are 
defended  by  a  continuous  wall  on  the  very  brow  of  the 
cliff,  with  flanking  towers  and  bastions,  loop-holed  for 
musketry  and  pierced  for  cannon,     On  the  west  side  a 


heavy  triple  wall,  with  trenches  between,  formerly 
guarded  that  approach,  but  much  of  it  is  now  demol- 
ished. The  numerous  ancient  gates,  churches,  col- 
leges, and  public  buildings  of  interesting  architecture, 
pretty  private  residences,  together  with  other  features 
of  interest,  give  the  city  a  distinction  which  is  bound  to 
entertain  and  please  the  visitor^ 

The  surroundings  of  Quebec  are  equally  as  attrac- 
tive as  the  city  proper.  Directly  across  the  river  is  the 
city  of  Point  Levis.  The  Isle  of  Orleans,  a  few  miles 
distant,  may  be  reached  by  ferry,  and  affords  delightful 
drives.  Perhaps  the  most  interesting  point  is  the  Falls 
of  Montmorency.  The  river  of  that  name  was  the 
scene  of  the  battle  of  Montmorency,  which  immediately 
preceded  Wolfe's  final  victory  at  Quebec.  At  the  falls 
the  water  pours  over  the  cliff  into  the  St.  Lawrence,  a 
depth  of  250  feet,  broadening  at  the  edg-e  to  about  50 
feet.  It  is  here  that  the  famous  shrine  of  St.  Anne  is 
located. 

There  are  numerous  water  falls  of  magnificent  power 
near  the  city  of  Quebec.  It  is  probable  that  an  invita- 
tion will  be  extended  by  the  Great  Northern  Railway 
Company  to  the  delegates  to  the  convention  to  inspect 
the  power  development  at  Shawinigan  Fall-,  of  which 
an  illustration  is  shown  on  another  page. 

PIBLIC   AND   PRIV.\TE  BlILDINGS. 

Located  on  the  site  of  the  venerable  Jesuit  barracks 
is  the  new  city  hall,  an  imposing  structure  ol  fine 
architectural  proportions,  and  built  of  solid  masonry 
designed  to  last  for  ages.  Facing  the  Basilica,  it  is  a 
substantial  ornament  to  the  central  business  locality  in 
Upper  Town.  The  Court  Hou-«e.  in  its  location  at 
Louis  street  and  the  Place  d'Armes,  presents  a  fine  ap- 
pearance. The  Parliament  Building  on  Grande  .Allee 
is  a  noble  provincial  structure  of  French  seventeenth 
century  -tyle,  in  the  form  of  a  quadrangle.    The  site  of 


"VI 


C'l:  ANU'i       ^  M.\i-  01   Oil  HI  I. 

tlie  building  is  superb,  commanding  a  view  of  the  St. 
Lawrence  and  St.  Charles  rivers,  the  Isle  of  Orleans, 
Bcauport,  Charle->boiu'g,  and  the  wide  range  of  the 
Laurenlian  Mountains  in  the  distance. 

Quebec  is  well  endowed  with  colleges,  chuiclies.  etc. 
The  Basilica  at  once  commands  the  atteniion  and  ad- 
miration of  the  visitor.  The  Grand  and  Petit  Semin- 
aries, L  ival  l'nivor>ii\  .  Morrin  College,  the  Convents 
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of  Si.  Ursuline  and  Ciood  Shepherd,  and  St.  Saiiveur 
and  St.  John's  chnrches  are  nohle  seats  of  religious 
instruction  and  educational  culture.  First,  perhaps, 
among  the  Protectant  churches  is  the  English 
Cathedral. 

It  must  not  be  ."-upposed  that  Qui-bec  does  not  pos- 
sess business  establishments  ot  first  rank.  This  article, 
however,  is  concerned  most  with  that  which  interests 
the  pleasure  seeker.  A  visit  to  the  timber  coves  would 
convey  an  excellent  impression  of  the  shipping  trade  of 
the  port. 

THE   QUEBEC  BKIDGE. 

An  interesting  engineering  work  is  the  Quebec 
bridge,  now  in  course  ot  construction  across  the  St. 


Hoard  of  Trade,  QiiEBiic. 


Lawrence  river  about  six  miles  west  of  the  city.  The 
site  of  the  bridge  is  the  narrowest  portion  of  the  river 
between  Montreal  and  Quebec.  The  river  at  this  point 
flows  between  high  rocky  cliffv,  the  waterway  being 
about  1,900  feet  at  low  tide  and  2,500  feet  at  extreme 
high  tide,  the  tidal  rise  varying  from  a  minimum  of  14 
feet  to  a  maximum  of  20  feet.  The  channel  is  crossed 
with  a  suspended  span  and  two  cantilever  arms,  mak- 
ing an  unsupported  struct  urc  1,800  feet  long  between 
centre  and  main  piers,  which  is  the  longest  span  in  the 
world.  The  length  ol  ancln^'  arms  on  each  side  of  the 
main  span  is  500  feet,  with  one  appioach  span  of  220 
feet  at  each  end  between  anchor  piers  and  terminal 
abutments.  The  totallongi  h  of  the  structure,  includ- 
ing abutments,  is  3, ,^00  leet. 

The  substructure  consists  o(  two  main  piers,  two 
ariciior  piers,  ami  Ivm)  aluil itient s.  TIk-  north  anchor 
pier  is  fouruled  on  soiitl  nuk,   ^iimmonly  calletl  silleiy 


of  hard  blue  clay  about  85  feet  in  thickness,  containing 
large  boulders.  Both  piers  are  of  gr.uiite,  backed  with 
grit.     The  south  anchor  pier  is  founded  on  a  fc'rmation 


Kknt  Gath,  Quebec* 


concrete,  105  feet  long  by  24  feet  wide  at  coping,  and 
by  30  feet  by  1 1 1  feet  at  the  base,  and  56  feet  high  from 
bottom  of  anchorage  to  coping  or  base  of  steel,  towers. 


liNrRANCi-;  vo  I       (."ir \ni:i,,  Oi  khi-.c. 


M  O  N  1  C A  L  M  S  iM  O N  U  M  li  N  r. 


Monument. TO  the  I^kavks. 
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THE  QUEBEC  RAILWAY,  LIGHT  AND  POWER 
COMPANY. 

Of  the  many  falls  in  the  province  of  Quebec,  perhaps 
the  grandest  as  well  as  the  most  picturesque  are  those 
on  the  Montmorency.  Indeed,  in  many  persons'  esti- 
mation they  outrival  even  mighty  Niagara.  This  is 
due  to  the  fact  that  the  water  is  dissembled  just  at  the 
very  brink  and  falls  in  one  mass  of  white,  foaming 
spray  no  less  than  267  feet  to  the  rock  bottom  beneath, 
its  mad  career  being  there  checked  in  the  peaceful 
bosom  of  the  mighty  St.  Lawrence. 

Inasmuch  as  these  falls  are  only  seven  miles  distant 
from  the  city  of  Quebec,  one  would  necessarily  expect 
to  find  that  they  had  at  some  early  date  been  used  for 
industrial  purposes.  Such  is  the  case,  for  many  years 
ago  the  river  was  dammed  up  some  distance  from  the 


ing  potential  energy  of  the  discharge  water  from  the 
present  power  house,  which  is  situated  some  little  dis- 
tance above  the  mills. 

THE   HYDRAULIC  DEVELOPMENT. 

To  return,  in  the  gradual  change  that  has  come 
about,  an  immense  concrete  dam  has  been  built  about 
100  feet  from  the  very  brink  of  the  falls.  By  referring 
to  Fig.  I,  the  dain  with  the  water  rushing  over  its  crest 
may  be  seen  extending  from  bank  to  bank,  a  distance 
of  265  feet  being  the  maximum.  At  the  left  hand  of 
the  dam  is  the  gate  house,  a  small  wood  n  building, 
from  the  upper  corner  of  which  is  a  wing^  dam  extend- 
ing up  stream  325  feet,  enclosing  on  its  shore  side  the 
head  race,  a  body  of  calm,  clear  water.  This  wing 
dam  is  built  of  cribwork  varying  from  8  feet  wide  at 


falls,  and  power  was  supplied  to  run  a  large  sawmill, 
the  lumber  trade  then  being  and  still  remaining  one  of 
the  chief  industries  of  Quebec.  This  had  its  day,  and 
gave  place  to  the  Quebec  &  Levis  Klectric  Light  Com- 
pany, which  built  a  dam  close  to  the  falls,  and  by 
means  of  a  wooden  flume  supplied  water  to  its  power 
house  situated  imder  the  blufT,  near  tlie  river  side. 

The  Montmorency  I^lectric  Power  Company,  Limited, 
tlien  came  into  existence,  absorbed  the  old  company 
and  started  a  radical  change,  and  later  tiiis  company 
was  absorbed  by  the  Quebec  Railway  Light  Power 
CoTiipany,  who  carried  out  the  changes.  Meantime  a 
cotton  mill  had  been  established  at  the  foot  of  the  falls, 
and  water  power  to  the  extent  of  1,000  h.  p.  and  elec- 
tricity to  the  extent  of  600  h.  p.  {o  run  its  machinery  is 
furnished  in  a  manner  as  unic|ue  as  it  is  satisfactory. 
This  is  nothing  more  or  less  than  by  using  the  remain- 


the  top  to  20  feet  at  the  bottom,  the  timbers  in  its  con- 
struction being  from  9  to  14  inches  square,  small  gran- 
ite rock  filling  up  the  spaces.  Along  the  river  bottom 
of  this  wing  dam  are  seven  apertures,  varying  from  12 
to  20  feet  in  width,  all  being  about  7  feet  high.  By 
this  means  all  floating  rubbish  is  prevented  from  enter- 
ing the  head  race.  This  dam  was  also  built  to  get  rid 
of  frazil  ice,  that  bugbear  to  Canadian  water-power 
development. 

F'razil,  that  is,  fine,  needle-like  crystals  of  ice,  forms 
only  in  rapidly  flowing  water,  where  it  has  no  oppor- 
tunity of  adhering  and  forming  surface  ice.  During 
very  cold  weather  some  of  the  rapidly  (lowing  streams 
become  full  of  it,  even  to  the  consistency  of  thick  pea 
soup,  anti  should  this  toucli  any  sufliciently  cokl  body 
it  will  immediately  adhere,  and  in  a  \'ery  short  time 
form  a  small   sized  iceberg  extending  almost  to  the 
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very  bottom  of  the  stream.  The  manner  in  which  this 
wing  dam  carries  off  this  frazil  is  as  toliows  :  The  swift 
current  of  the  river  sweeps  all  the  frazil  down  stream 
over  the  dam,  none  passing  through  the  apertures  in 
the  cribwork  on  account  of  there  being  not  sufficient 
current  there  to  cause  it  to  enter.  Although  the  cur- 
rent is  very  slow,  it  is  not  still,  because  there  must  be 
the  same  amount  of  water  enter  the  head  race  as  flows 
out  through  the  pipe.   This  plan  has  been  so  successful 


pipes  necessarily  contain  many  bends,  as  the  hillside  is 
steep  and  by  no  means  regular.  The  pipe  is  of  tank 
steel,  2,609  f^'^t  'ong  from  the  dam  to  the  power  house. 
It  was  found  necessary  to  make  some  provision  for  the 
protection  of  the  pipes  from  the  changes  in  the  volume 
of  water  flowing  due  to  the  opening  and  closing  of  the 
turbine  gates,  as  the  load  on  the  generators  should 
change. 

It  is  not  only  for  the  protection  of  the  pipe  that  this 


Fig.  1,  Oi'iiBKc  Kau.uav,  I,k;ht  anp  Powkr  Company-— iMontmorencv  Falls. 


that  it  has  not  been  necessary  to  close  down  for  an  in- 
stant on  account  of  frazil. 

The  entrance  to  the  intake  is  in  the  gate  house,  and 
is  protected  by  a  heavy  iron  bar  rack,  which  keeps  it 
free  from  all  rubbish.  The  intake  pipe  is  of  iron,  9  feet 
in  diameter,  reducing  down  to  8  feet,  which  is  the  size 
of  the  upper  end  of  the  pipe  line.  The  heavy  yate  to 
open  or  stop  the  flow  of  water  in  the  pipe  is  operated 
in  the  gate  house  by  means  ot  a  rack  and  reducing 
gear.  There  is  another  gate  By  which  a  sluice  in  the 
dam  may  be  opened  if  it  is  required  at  any  time  to 
lower  the  level  of  the  water  in  the  dam.    The  feeder 


oscillation  should  be  obviated,  but  also  to  allow  the 
go\  ernors  to  regulate  the  changes  of  load  on  the 
generators  only,  and  not  to  be  aflected  by  the  fluctua- 
tion of  water,  the  latter  being  a  very  important  con- 
sideration in  all  water  power  plants  where  a  steady 
service  is  required.  It  was  considered  that  stand  pipes 
would  be  superior  to  relief  v.\lves,  and  would  remedy 
these  faults.  Two  stand  pipes  were  therefore  erected, 
one  being  placed  immediately  outside  of  the  pt^wer 
house,  the  foundation  being  75  feet  above  the  house, 
aiid  the  pipe  150  feet  high.  It  is  housed  frxmi  top  to 
bottom  with  a  four-inch  air  space  to  prevent  freezing. 
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The  other  stand  pipe  is  erected  midway  between  the 
dam  and  the  power  house.  It  is  45  feet  high,  and  has 
a  counter  fluctuation  effect  on  the  action  of  the  stand 
pipe  located  lower  down.  It  is  believed  that  this  plan 
has  much  to  do  with  the  successful  engineering  of  this 
important  installation. 

The  power  house  is  a  stone  structure  of  two  stories, 
40  feet  wide  by  150  feet  long.  The  turbines  are  called 
the  Victor  high  pressure  wheel,  and  were  built  by  the 


Fig.  2,  Quebec  Railway,  Light  and  Power  Company — 
Generators. 


Stilwell-Bier».e  &  Smith-Vaile  Company,  of  Dayton, 
Ohio.  There  are  five  units  in  the  plant,  each  having  a 
capacity  of  1,000  h.  p.  under  a  head  of  water  200  feet 
high.  The  wheel  shaft  is  coupled  direct  to  the  gener- 
ator shaft  with  flange  couplings  and  fiber  plate  and 
bolt  bushings  to  insure  perfect  insulation.  For  regu- 
lating the  variation  of  speed  of  wheels  and  generators 
due  to  change  of  load,  there  is  attached  to  each  turbine 
a  Giesler  mechanical-electrical  governor.  At  the  offi- 
cial test  made  by  the  engineers  appointed  by  the  Quebec 
Railway,  Light  &  Power  Company,  the  turbine  at  half 
gate  gave  an  undisputed  efficiency  of  78  per  cent. 

THE  GENERATORS. 

There  are  three  600  k.w.  and  one  720  k.w.  two-phase 
S.K.C.  alternators  delivering  current  at  a  frequency  of 
66  cycles  per  second  direct  to  the  line  at  a  pressure  of 
about  5500  volts.  It  might  be  interesting  to  note  that 
three  of  these  machines  were  the  first  of  that  style  to 
be  manufactured  by  the  Stanley  Manufacturing  Com- 
pany at  Pittsfield,  and  they  have  not  cost  one  cent  for 
repairs  during  their  six  years'  operation.  The  other 
machine  was  built  by  the  Royal  Electric  Company  of 
Montreal,  from  a  similar  design  (Fig.  2). 

The  fifth  unit  is  a  Westinghouse  generator  deliver- 
ing direct  current  at  550  volts  from  one  end,  and  two- 
phase  alternating  current  from  the  other  end.  The  D. 
C.  current  is  used  on  the  St.  Annes  Railway,  which 
passes  the  power  house,  and  the  alternating  current  is 
transformed  from  480  volts  two-phase  to  11,000  volts 
three-phase,  and  transmitted  to  a  sub-station  at  St. 
Annes  de  Beaupre,  where  it  is  transformed  from  11,000 
volts  three-phase  to  385  volts  two-phase,  and  by  means 
of  a  Westinghouse  200  k.  w.  rotary  converted  to  550 
volts  D.C.  on  to  the  trolley  of  llic  St.  Amius  railway, 
(Fig:-  3)- 

There  are  two  D.C.  generators  separately  driven  for 
excitation  purposes.    The  switchboard  is  composed  of 


three  white  marble  panels  with  polished  hardwood 
frame.  Each  panel  is  divided  into  three  sub-panels. 
On  this  switchboard  are  situated  all  the  instruments 
and  rheostats  for  regulating  the  machines.  Here  is  a 
voltmeter  indicating  the  voltage  at  the  sub-station, 
pressure  wires  being  run  all  the  way  back  to  the  power 
house  for  this  purpose.  The  primary  voltage  of  the 
machines  is  regulated  to  obtain  the  correct  reading  on 
this  voltmeter. 

There  are  two  pole  lines,  seven  miles  in  length,  for 
the  sixteen  wires  necessary  for  the  four  4-wire  two- 
phase  machines,  on  account  of  their  not  being  connect- 
ed in  multiple  at  the  power  house.  This  was  found  to 
be  the  only  satisfactory  method  of  obtaining  a  perfectly 
uniform  light  in  the  city,  as  it  was  then  independent  of 
the  greatly  varying  street  railway  load.  The  wires 
pass  through  a  slate  panel  in  each  cupola,  by  means  of 
a  porcelain  tubing,  to  the  two  pole  lines.  They  are 
No.  o  medium  drawn  bare  copper  wires,  18  inches 
apart,  four  on  each  cross-arm.  The  two  lines  of  eight 
wires  each  run  parallel  for  some  distance,  about  100 
feet  apart,  then  branch  off,  and  after  following  widely 
divergent  lines  finally  converge  and  unite  into  one  pole 
line  at  the  bridge  crossing  the  St.  Charles  river.  Af 
this  river  is  navigable  above  the  bridge,  provision  had 
to  be  made  for  either  tunneling  under  the  river  or 
crossing  the  bridge  at  such  a  height  as  to  clear  the 
masts  of  any  passing  ships.  The  latter  was  decided  on, 
and  for  this  purpose  two  iron  towers  were  built,  140  feet 
high,  across  which  the  wires  are  strung,  the  span  be- 
ing 50  feet.  On  account  of  the  high  winds,  the  dis- 
tance between  wires  was  increased  to  21  inches. 

The  poles  vary  from  50  to  55  R-et  in  heig^ht  and  are 
spaced  90  feet  apart.  Two  barbed  wires  on  the  outside 
edges  of  the  upper  cross-arms,  grounded  at  every  fifth 


Fk;.  3,  OiiKBEi-  Railway,  Light  and  l't>\VEK  Company- 
Rotary  Converter. 

pole,  together  with  banks  of  lightning  arresters  at 
each  end  of  the  line,  protect  against  lightning. 

THE  SUH-STATION. 

Situated  on  Prince  Edward  street,  in  Quebec,  Lower 
Town,  near  the  river  St.  Charles,  a  tributary  of  the  St. 
Lawrence,  is  the  sub-station,  a  handsome  two-storey 
native  limestone  structure.  The  equipment  consists  of 
14  loo-k.w.  single  phase  Stanley  transformers,  ten  of 
them  being  immersed  in  mineral  oil  in  a  cylindrical  iron 
case  and  cooled  by  water  circulation  through  pipes  in- 
side the  case,  the  regaining  four  being  also  placed  in 
cylindrical  iron  cases^^ut  only  cooled  by  air.  The 
water  for  these  transformers  is  obtained  from  an  ar- 
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tesian  well  sunk  in  the  cellar  26  feet  deep,  from  which 
water  is  pumped  by  means  of  a  single-acting  pump 
driven  by  a  2  h.p.  belt-connecled  two-phase  motor. 

The  transformers  reduce  the  line  voltage  from  5,000 
to  2,000  volts  and  may  be  connected  in  banks  of  three 
in  multiple  or  each  separately  on  each  phase  by  means 
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tor  are  placed  on  the  machines  themselves.  These  are 
driven  by  two  200-k.w.  two-phase  S.K.C.  synchronous 
motors  at  a  spoed  of  500  r.p.m.,  the  motors  taking 
current  direct  from  the  line  at  a  pressure  of  5,000 
volts.  Each  motor  is  placed  between  two  arc  machines 
and  direct  connected  to  them  by  means  of  two  insulat- 
ing leather  coverings, one 
on  each  side,  a.<i  can  be 
seen  in  the  illustration 
Fig.  5.  Each  machine 
is  brought  up  to  syn- 
chronism by  means  of  a 
15  h.p.  two-pha^e  1,000 
vo  t  S.  K.  C.  induct-on 
motor  geared  to  the  shaft 
of  the  synchronous 
motor,  after  which  the 
induction  motor  is  disen- 
g.iged  in  a  similar  man- 
ner as  to  that  previously 
described. 

For  exciting  the  fie'ds 
of  the  synchronous 
motors  two  30-kw  75-volt 
niu  tipolar  Bullock  ma- 
chines directly  coupled  10 
two  30-kw  two-phase 
1,000  volt  S.K.C.  induc- 
tion motors  are  used. 
Either  one  of  these  excii- 


ot  the  transformer  switchboard.  The  transformers  are 
situated  in  a  locked  room  on  the  ground  floor  by  them- 
selves. On  the  same  floor  are  two  motor  generators, 
two  synchronous  motors  direct-connected  to  four  125- 
light  Brush  multi-circuit  arc  machines,  and  two  Bullock 
exciters  direct  connected  to  two  induction  motors. 
These  motor  generators 
are  two  separate  machines 
on  separate  basis,  but  di- 
rect-connected by  means  of 
an  insulating  leather  coup- 
ling. 

The  alternating  side  is  a 
600  k.  w.  two -phase  S.  K. 
C.  synchronous  motor 
taking  current  at  a  Ire- 
quency  of  66  direct  from 
the  line  at  a  pressure  of 
5,000  volts  and  running  at 
286  r.p.m.  The  d]0ct 
current  side  is  a  General 
Electric  6-pole  450-k.  w. 
generator  delivering  cur- 
rent to  the  street  railway  at  a 
pressureof  550  volts  (Fig. 4) 
To  start  this  machine  and 
bring  it  up  to  the  speed  of 
synchronism,ja  3oh. p.  1000 
volt,  two-phase  S.K.C.  in- 
duction motor  is  used,  which  gears  with  a  spur  wheel 
on  the  synchronous  motor  shaft.  When  in  synciiron- 
ism  this  glaring  is  disengaged  by  means  of  an  eccen- 
tric which  throws  the  whole  motor  and  gear  wheel 
away  from  the  synchronous  motor. 

For  arc  lighting  there  arc  fj^l*  125  light  Brush  multi- 
circuit arc  machines.  Ammeter,  headboard  and  regula- 


ers  is  sufficient  for  all  four  synchronous  motors,  and  a'so 
for  another  6oo-kw  unit  to  be  installed.  This  makes  a 
duplicate  exciting  plant. 

There  are  six  Stan'ey  transformers  situated  under 
one  of  the  switchboard  galleries,  reducing  the  line 
voltage  to   1,000  for  the  four  starting  and  the  iwo 
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exciter  motors.  Fuses  are  not  used  on  any  high 
tension  lines. 

THI-:  SWlTOn-HOAKItS. 

At  tins  substation  there  are  ti\  e  separate  switch- 
boards. The  line  enters  the  building  iii  the  tower 
tlirough  slate  panels  by  means  of  porcelain  lubes,  and 
passes  down  to  a  small  switchboard,  taps  being  first 
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taken  off  every  line  to  lighting  arresters  of  the  Wurts 
non-arcing  low  equivalent  type.  Here  they  are  put 
into  multiple  with  two  rows  of  switches,  the  upper  ones, 
four  double-pole  four-point  break  high  tension  S.K.C. 
switches  of  the  slide  type  connecting  to  the  transformer 
board  ;  the  lower  ones  are  merely  plugs  not  intended  to 
break  the  circuit,  but  simply  to  connect  the  line  to  an- 
other high  tension  switchboard  for  placing  any  line  on 
the  synchronous  motor  busses. 

On  each  panel  of  the  transformer  switchboard,  which 
is  constructed  of  six  panels  of  white  marble  with  a  pol- 
ished hardwood  frame,  there  are  two  transfer  boards, 
one  in  order  to  connect  any  primary  circuit  to  any 
transformer,  and  one  to  connect  the  secondaries  to  any 
set  of  bus-bars.  This  transfer  board  is  of  the  socket 
and  connecting  plug  type  previously  described.  Be- 
sides the  transfer  boards  there  are  also  two  switches 
on  each  pimel,  the  upper  being  a  double-pole  four- 
point  break  2,000  volt  switch,  the  lower  a  four-pole 
eight-point  break  with  two  contacts  on  each  side  in 
multiple,  for  breaking  the  5,000  volt  primary  connec- 
tions to  the  transformers.    These  switches  are  all  of 


Fig.  6,  Qi  ebec  Railway,  Light  and  Power  Company — 
Switchboard. 


the  slide  type,  made  by  the  Royal  Electric  Company, 
Montreal,  for  the  S.K.C.  system. 

From  the  transformer  board  the  secondaries  run  to  a 
main  switchboard  on  a  gallery  over  the  transformer 
room,  a  view  which  is  given  in  Fig.  4.  It  consists  of 
six  white  marble  panels  on  a  polished  hardwood  frame, 
each  panel  being  again  divided  into  three  sub-panels. 
The  panels  on  the  left  are  for  incandescent  lighting 
only,  the  two  on  the  right  for  power  only,  while  the 
two  middle  ones  are  main  and  indicating  panels.  There 
are  four  pole  double-throw  switches  on  the  middle 
panels  to  connect  any  machine  on  either  the  lighting  or 
power  bus-bars.  Above  these  are  situated  all  the 
ammeters  and  voltmeters  for  indicating  the  load  and 
voltage.    These  are  all  of  the  Whitney  type. 

On  the  two  lighting  panels  are  three  rows  of  eight 
double-pole  double-throw  switches,  one  for  each  city 
feeder,  by  means  of  which  any  circuit  may  be  thrown 
on  any  bus-bars.  At  the  top  of  the  board  are  8  Stan- 
ley tlouble-pole  circuit-breakers,  one  on  each  distribut- 
ing circuit.  The  power  side  of  the  switchboard  is  a 
repetition  of  the  lighting  side,  except  that  all  the 
switches  and  circuit  breakers  are  four  pole  instead  of 
double  pole. 

There  is  also  delivered  tf)  this  switchboard  1,000 
li.  p.  by  the  Canadian  I^leclric  Light  Company  from 
their  Chaudiere  power  house,  by  way  of  a  step-down 


transformer  station  at  Levis  ami  by  cable  under  the 
St.  Lawrence  river. 

On  a  gallery  on  the  opposite  side  of  the  sub-station 
are  situated  two  switchboards,  one  for  controlling  the 
four  synchronous  motors  and  their  starting  motors, 
and  the  other  the  street  railway  board.  The  former  is 
a  long  board  of  20  white  marble  panels  with  polished 
hardwood  frame.  On  this  board  there  are  five  panels 
necessary  for  each  synchronous  motor  and  its  starting 
motor.  Part  of  this  board  may  be  seen  in  Fig.  5, 
showing  the  arc  machines.  The  second  panel  of  each 
set  of  five  is  a  transfer  board  having  sockets  and  con- 
necting plugs  for  placing  the  synchronous  motor  on 
any  one  of  the  four  lines.  On  the  upper  part  of  the 
panel  there  are  three  ammeters  for  measuring  the  cur- 
rent on  each  phase  delivered  to  the  synchronous  motor, 
and  the  field  current. 

On  the  lower  sub-panel  is  the  field  rheostat.  The 
first  and  third  pmels  contain  the  main  5,000  volt 
switches,  of  the  bayonet  stick  type,  for  connecting  the 
line  to  one  of  the  synchronous  motors.  The  lower  sub- 
panel  of  the  first  contains  the  synchronizing'  lamps  and 
switch,  while  similarily  situated  on  the  third  panel  is  a 
double-pole  double-throw  switch  for  exciting  the  fields 
from  either  of  the  two  ex>.iters.  For  synchronizing 
purposes  one  lamp  only  is  required,  but  as  the  m;ichines 
are  coupled  when  the  lamp  is  bright,  two  other  lamps 
are  placed  alongside  always  lighted  to  prevent  acci- 
dents, which  mighi  occur  should  one  of  the  main  con- 
nections be  broken,  in  which  case  the  synchronizing 
lamp  would  be  bright  and  remain  so.  The  fourth  and 
fifth  panels  of  each  set  contain  the  four  1,000  volt 
switches,  also  of  the  bayonet  stick  type,  for  the  starting 
two  phas^  induction  motor. 

Situated  at. the  opposite  end  of  the  same  g;illery  is 
the  railway  switchboard.  Fig.  6,  of  six  panels,  also  of 
white  marble.  It  is  practically  the  standard  General 
Electric  railway  type,  with  perhaps  the  distinctive 
feature  of  cont  iining  a  Thomson  intergrating  watt- 
meter to  measure  the  powc  taken  by  the  street  rail- 
way. There  are  also  Bristol  recording  instruments 
showing  the  voltage  and  output.  The  frame  work  un- 
der these  switchboards  is  of  iron  1  beams  on  which  a 
slate  floor  is  laid,  while  for  further  protection  a  rubber 
mat  covers  the  slate  floor.  The  railing-  extending 
the  length  of  the  boards  is  also  insulated  from  the 
ground. 

Returning  to  the  opposite  side  of  the  station  the  arc 
light  switchboard  is  -^ituated  at  the  end  of  the  gallery, 
shown  in  Fig.  4.  It  is  of  tl..  Brush  type,  built  of 
enameled  slate  with  connections  for  12  circuits.  In- 
candescent pilot  lamps  are  placed  iiumediately  over  the 
switchboard,  while  in  the  intervening  space  between 
these  and  the  ceiling  are  Thomson  magnetic  blowout 
lightning  arresters.  A  20-tou  hand  crane  runs  the 
whole  length  of  the  station.  All  machine  leads  and 
high  tension  lines  crossing  the  interior  are  placed  in 
ducts  in  the  floor,  covered  with  neat  \ron  plates. 

Not  many  years  ago  any  one  who  had  prophesied 
that  a  street  railway  would  be  operated  in  Quebec 
would  have  been  laughed  at  ;  nevertheless  in  spite  of 
many  dilliculties,  arising  from  the  heavy  grades  e^i- 
countered  in  rising  from  lower  to  upper  town,  the  nar- 
row and  crooked  streets  and  the  severe  climatic  con- 
ditions, the  railway  ^  operating  very  successfully. 
Sixteen  miles  of  single  and  double  track  have  been  l.iid. 
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The  heaviest  grade  is  one  of  1514^  per  cent.,  with  a  40- 
ft.  radius  curve  at  the  top  half,  the  curve  being  on  the 
hill  itself.  Curves  of  35  ft.  radius  are  quite  common, 
while  in  some  places  it  is  necessary  to  use  a  reverse 
curve  to  turn  a  corner.  A  heavy  grade  has  been  over- 
come in  one  out-of-the-way  place  by  building  steel 
trestle  work. 

Besides  the  street  railway, the  same  company  operate 
a  30  mile  ro.id  that  passes  the  Montmorency  Falls  and 
the  Shrine  of  St.  Ann^  De  Beaupre.  famous  for  the 
many  miracles  worked  there.  Th^  cars  on  this  road 
are  55  feet  long  and  are  equipped  with  four  50  h.p. 
Westinghouse  motors  geared  for  50  miles  an  hour,  and 
have  Westinghouse  air  brakes. 

At  Montmorency  there  is,  electricjilly  operated,  an 
elevator  taking  passengers  up  the  side  of  the  cliff,  land- 
ing them  close  to  the  Kent  House,  at  one  time  the 
residence  of  the  King's  grandfather,  now  a  first-class 
hotel  and  pleasure  resort,  and  run  by  the  railway  com- 
pany. 

Mr.  A.  Thomson  is  president,  and  Mr.  E.  A.  Evans 
general  manager  and  chief  engineer  of  the  Quebec 
Railway,  Light  and  Power  Company. 

THE  QUEBEC-JACQUES-CARTIER  ELECTRIC 
COMPANY. 

Perhaps  one  of  the  most  interesting  features  in  con- 
nection with  this  relatively  young  company  is  the 
great  rapidity  of  growth  of  its  connected  capacity,  and 


The  Quebec-Jacques-Cartier  Electric  Company    \"ie\v  ok 
Dam  and  Bulkhead,  Showing  Flashboards  on  Dam. 

this  in  spite  of  the  severe  competition  it  has  had  to 
contend  with.  A  few  figures  to  prove  the  above 
statement  may  be  of  interest.  Having  first  started  to 
operate  in  March,  1900,  the  connected  load  had 
already  reached  800  k.  w.  in  October  of  the  same 
year  ;  1200  k.  w.  was  reached  in  January,  1901  ;  1600 
k.  w.  in  July,  and  2,050  k.w.  in  December  of  the  same 
year  ;  at  the  time  of  writing  over  2250  k.  w.  has  been 
reached. 

THE   POWER  HOUSE. 

The  power  house  is  situated  on  the  Jacques  Cartier 
River  about  twenty  miles  from  the  central  portion  of 
Quebec  city.  Water  at  33  feet  head  is  led  to  it  through 
two  14-feet  penstocks  about  200  feet  long. 

The  inside  of  the  power-house  is  divided  into  thiee 
mai^n  divisions,  the  dynamo  room  occupying  half  of 
the  whole  building  ;  the  lower  portion  of  the  other 
half  contains  the  dynamo  and  exciter  wheels.  Above 
this  are  the  living  quarters  of  the  working  staff  and 
the  step-up  transformers.  In  the  dynamo  room  there 
are  two  Westinghouse  units  running  at   150  r.  p.  m., 


able  to  carry  a  maximum  load  of  1,500  h.  p.,  direct 
connected  to  54  inch  McCormick  water  wheels,  and 
two  exciters,  each  having  enough  capacity  to  excite 
both  generators.  These  two  small  units  are  also  direct 
connected  to  18-inch  turbines. 

The  switchboard  consists  of  five  panels,   one  ex- 
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citer  panel,  two  generator  panels  and  two  line  panels, 
wired  up  in  the  standard  Westinghouse  fashion. 

Two  Lombard  governors  were  installed,  but  have 
not  yet  been  put  in  operation,  fearing  hammer  effect 
in  the  penstocks  in  case  of  a  sudden  shut-down. 
Standpipes  are  at  present  being  erected  at  the  power- 
house end  to  each  penstock.  The  work  on  these  is 
now  nearly  completed  and  as  soon  as  finished  the 
governors  will  be  connected  in. 

There  ^re  two  sets  of  oil  cooled  step-up  transform- 
ers, raising  the  voltage  from  2200  to  22000  volts  ; 
each  set  is  three-phase  delta  connected. 

The  system  of  signaling  from  distributing  switch- 
board for  obtaining  proper  regulation  is  most  con- 
venient and  up-to-date.  It  consists  of  instruments 
ingeniously  placed  at  each  end  of  the  telephone  line, 
but  witliout  inteifering  with   it   in   the  least,    and  by 
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means  of  which  telegraphic  signals  may  be  sent.  This 
is  found  to  be  much  more  convenient  than  the  use  of 
telephone  for  close  regulation. 

THE  TRANSMISSION   I  IXK. 

The  transmission  may  be  div  ided  into  two  parts,  one, 
being  the  transmission  line  proper,  consisting  of  two 
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three-phase  22,000  volt  lines,  18  miles  in  length  and 
extending  from  the  power-house  to  the  step-down 
transformer  house,  which  is  located  just  outside  the 
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city  limits.  The  wires  on  these  lines  are  No.  4  hard 
drawn  hare  copper,  strung  18  inches  apart  to  form  an 
equilateral  triangle  (with  apex  on  top)  on  each  side  ot 
the  pole. 

To  overcome  different  obstacles  and  according  to 
territory  over  which  the  line  has  to  pass,  various  size 
poles  had  to  be  used  ;  these  range  from  35  to  75  feet. 
These  two  lines  are  protected  at  both  ends  with  sets 
of  Wurts  lightning  arresters  arranged  in  the  stand- 
ard Westinghouse  fashion.  In  the  step-down  trans- 
former house,  besides  the  lightning  arresters  just  re- 
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ferred  to,  are  two  sets  of  Scott  connected  oil-cooled 
transformers,  converting  current  at  22,000  volt  three- 
phase  to  current  at  2,200  volt  two-phase. 

The  second  part  of  the  transmission,  two  miles  in 
length,  consists  of  two  two-phase  2,200  volt  lines  of 
two  No.  00  wire,  strung  on  two  separate  pole  lines, 
and  extends  from  the  step-dwon  transformer  house  to 
the  central  portion  of  the  city,  where  the  distributing 
switchboard  is  located.  These  two  pole  lines,  although 
starting  and  terminating  at  the  same  points,  follow  a 
perfectly  different  route  through  the  city. 

DISTKII5UTINC.  SWITCHIJOARn  AND  C  ITV   I )1  IM  k I liU  ITON. 

The  distributing  switchboard  consist  of  twelve  panels 
of  blue  Vermont  marble  mounted  on  iron  frame  about 


one  foot  from  the  floor.  There  are  three  in-coming  line 
panels,  two  now  in  operation  and  one  spare,  two  regu- 
lator panels  and  five  feeder  panels.  Besides  these 
there  is  a  panel  for  the  power  circuit  and  one  blank. 
In  circuit  with  the  in-coming  lines  are  indicating  watt- 
meters, ammeters  and  recording  voltmeters.  The 
feeder  panels  include  ammeters,  recording  watt-meters 
and  a  system  of  plugging  by  means  of  which  any  cir- 
cuit may  be  put  onto  either  phase  of  any  line.  I.T.  E. 
single  pole  circuit  breakers  are  placed  on  each  feeder 
circuit  on  separate  mountings  over  each  panel. 
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On  the  two  regulator  panels  are  placed  the  regula- 
tors, one  for  each  feeder.  Then  connected  with  two 
350  range  voltmeters,  one  mounted  on  each  regulator 
panel,  are  the  pressure  cables  which  carry  the  pres- 
sures back  to  the  switchboard  from  different  points  on 
the  secondary  systems. 

The  city  is  divided  into  several  districts  fed  by 
separate  single  phase  primary  feeders  (as  may  be  noted 
from  the  description  oi  the  switchboard  the  power  dis- 
tribution is  quite  separate  from  the  lighting). 

In  each  of  these  districts  is  a  main  bank  of  trans- 
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formers  connected  to  feed  a  thrco-wire  secondary  sys- 
tem (108  volts  on  each  side).  On  these  banks  the 
standard  of  transformer  used  is  15  k.  w.,  although 
banks  ov  distributions  with  smaller  size  transformers 
exist  when  convenient.  In  the  secondary  distribution 
the  three  wire  system  is  very  much  adhered  to,  being 
even  used  for  service  wires  strung  on  house  brackets 
from  which  several  customers  arc  fed.    The  outlying 
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districts  are  fed  from  independent  transformers,  most 
of  tiiem  on  the  two  wire  system. 

The  company  has  recently  moved  into  its  spacious 
new  quarters,  where  the  whole  of  the  ground  floor  is 
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devoted  to  g-eneraljpffices,  the  appointments  of  which 
are  rich  and  imposing'.  The  new  distributing  switch- 
board is  on  the  floor  above  the  ofiice,  and  also  on  this 
floor  is  a  complete  laboratory  lor  testing  apparatus  and 
for  experimentation.  The  engineers'  offices  are  parti- 
tioned off'  from  the  switchboard  room  by  means  of  a 
glass  partition,  so  that  the  engineer  and  his  assistants 
have  a  full  view  of  the  operating  room.  Immediately 
above  the  switchboard  floor  is  the  distributing  tower 
composed  of  slate  slabs,  and  on  both  sides  of  same  are 
store-rooms.     In  the  basement  are  the  stock  and  in- 
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spector's  departments,  and  on  account  of  the  lay  of  the 
land  the  back  entrance  opens  onto  the  street  in  the 
rear. 

FUTURE  EXTENSION  OF  PL.\NT. 

Having  recently  obtained  the  contract  for  the  city 
lighting,  the  company  has  ordered  and  will  shortly  in- 
stall all  necessary  apparatus.  This  will  consist  of  two 
main  units  ot  200  h.  p.,  2200  volt,  G.  E.  induction 
motors.  On  each  side  ot  these  will  be  direct  connected 
one  two  circuit  6.6  ampere  brush  D.  C.  arc  dynamo. 
It  will  also  comprise  a  third  unit  of  100  h.  p.  with  only 
one  arc  dynamo.  The  switchboard  controlling  this 
apparatus  will  be  of  eight  panels,  one  for  each  of  the 
motors  and  five  for  arc  machines  and  circuits.  The 
type  of  lamps  to  be  used  will  be  the  latest  G.K.  direct 
current  enclosed  arcs. 


Contracts  have  recently  been  awarded  by  the  com- 
pany for  the  erection  of  a  steam  auxiliary  plant  of  1800 
h.  p.  capacity.  This  is  to  be  situated  outside  the  city 
limits  in  the  neighborhood  of  the  step-down  trans- 
former house.  Three  units  of  equal  capacity  will  be 
'nstalled,  each  consisting  of  a  cross-compound  condens- 
ing Robb  Armstrong  engine  belted  to  a  2200  volt  re- 
volving field  Bullock  generator.  The  two  2200  volt 
transmission  lines  described  above  will  be  controlled 


Mr.  Edward  Slade, 
General  Manager  Queliec-Jacqiies-Cartier  Electric  Company. 

at  tiiat  end  from  the  switchboard  in  the  auxiliary  plant. 
The  arrangement  on  this  switchboard  will  be  such  that 
by  a  system  of  plugs  either  line  may  be  fed  from  either 
set  of  step-down  transformers  or  from  the  auxilian- 
plant  itself. 

Mr.  Emerson  McMillan,  of  New  York,  is  president 
of  the  company,  and  Mr.  Harold  Kennedy,  of  Quet>ec, 


Mr.  I,.  Denis, 
Chief  Electrician  QiicViec-Jacques-Cartier  Electric  Company. 

vice-president.  The  general  manager  is  Mr.  Edward 
Slade,  and  th2  chief  electrician  Mr.  I..  Denis. 


The  employees  of  the  Montreal  Light.  Heat  and 
Power  Company  presented  their  late  manager,  Mr.  \V. 
H.  Browne,  with  a  boautilul  silver  loving  cup  as  a 
slight  token  of  their  appreciation. 
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CANADIAN  ELECTRIC  LIGHT  COMPANY'S  WATER 
POWER  DEVELOPMENT  AT  CHAUDIERE  FALLS. 

The  River  Chaudiere  takes  its  rise  in  Lake  Megantic,  which  is 
situated  in  the  counties  of  Beauce  and  Compton,  near  the 
southern  boundary  of  the  Province  of  Quebec.  Draining  an 
area  of  some  2,400  square  miles,  it  flows  north,  increasing'  in 
Volume  by  the  addition  of  several  tributaries,  until  it  reaches  the 
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falls  of  that],  name,J"situale J  about  two  and  a  half  miles  from 
where  it  discharges  into  the  St.  Lawrence.  The  catchment  area 
being  very  rocky  and  spaisely  wooded,  the  fluctuation  in  flow 
between  high  and  low  water  is  very  perceptible.  Previous  to 
I  he  development  of  this  power,  gaugings  taken  of  the  minimum 
annual  flow  indicated  that  35,000  cu.  ft.  per  minute  might  be  de. 
pjnded  upon.  These  measurements  have  since  then  been  veri- 
fied, showing  the  lowest  flow  to  be 
during  the  summer  months  and  early 
fall.  The  winter  flow  averages  higher 
and  is  much  steadier.  This  volume  of 
water  is  precipitated  over  a  cliff,  form- 
ing what  are  known  as  Cliaudiere 
Falls,  a  height  of  85  feet,  and  then  over 
rapids,  a  further  drop  of  1 1  feet,  in  a 
distance  of  about  1,000.  When  im- 
pounded above  the  falls  by  a  dam  18 
ft.  high  this  would  give  a  working  head 
of  114  ft.,  and  develop  6,000  h.  p.  at 
shafts  of  turbines  of  80  per  cent,  efli- 
ciency. 

Having  the  object  in  view  of  de- 
veloping and  transmitting  electrically 
this  power  to  the  cities  of  Quebec  and 
Levis,  for  use  as  heat,  light  and  power, 
the  Canadian  Electric  Light  Company 
was  formed  with  charter  rights  extend- 
ing over  the  Province  of  Quebec. 

The  services  of  Messrs.  T.  Pringle  & 
Son,  hydraulic  engineers,  of  Montreal, 
were  engaged  to  draw  up  the  plans 
and  specifications,  and  supervise  the 
work    during   consti  uclion.  Prelimi- 
nary surveys  were  made  in  the  fall  of  i8g8,  and  work  was 
commenced  in  September,    1899,  being  carried  on  through  the 
winter  and  following  summer.    Current  was  turned  on  the  trans- 
mission line  April  2nd,  iqoi. 

The  development  above  the  falls  consists  of  a  main  dam  ol 
concrete  masonry,  extending  across  the  river  for  826  feet,  being 
connectcti  to  the  east  shore  by  a  heavy  c-oncrete  abutment  with 
walls  6  feet  thick,  carried  well  into  the  clay  bank,  filled  in  behind 


with  earth  ;.nd  cLiy.  The  western  end  of  ihe  main  dam  termin- 
ates in  two  heavy  sluiceway  piers,  the  sluiceway  ilself  being  12 
feet  wide.  A  wing  dam  joins  these  piers  to  the  bulkhead,  ex- 
tending down  stream  a  distance  of  150  feet,  forming  the  eastern 
boundary  of  a  head  race.  This  dam  is  of  the  same  cross-section 
as  the  main  dam,  being  18  feet  high  and  20  feet  broad  at  the 
base.    The  bulkhead,  parallel  to  the  main  dam,  and  at  right 

angles  to  the  wing  dam, 
is  28  feet  high,  20  feet 
broad  at  the  base,  and  6 
feet  broad  on  top,  being 
10  feet  higher  than  the 
main  dam.  It  is  con- 
structed of  concrete  ma- 
sonry, having  built  into  it 
heavy  I  beam  rack  sup- 
ports, stop  log  hoists,  and 
three  connections  to  pen- 
stocks 8  feet  3  inches  in 
diameter.  At  the  termi- 
nation of  these  connec- 
tions, and  back  of  the 
headgates,  four  vertical 
air  duels  lead  to  the  top 
of  the  bulkhead,  permit- 
ting of  inlet  and  exit  of 
air  during  filling  or  empty- 
ing of  penstocks.  The 
head  gates  in  front  ol  the 
penstock  openings  are  of 
special  design,  being  built 
of  8  inch  I  beams,  spaced 
12  inches  apart,  riveted  to 
inch  plate,  completely 
covering  the  whole  area 
of  the  gate.  The  gates 
are  constructed  in  two 
parts,  the  upper  section, 
about  27  inches,  being 
lifted  first,  leaving  an  opening  12  inches  wide,  permitting  water 
to  enter  and  fill  the  penstock,  balancing  the  pressure  on  both 
sides,  when  the  lower  and  larger  section  can  be  more  easily 
raised. 

The  hoisting  mechanism,  operated  by  hand,  consists  of  a 
double  purchase  winch  geared  to  a  vertical  steel  stem  4  inches  in 
diameter,  having  a  double  screw  of  square  thread  mounted  be 
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tvveen  two  rows  of  ;!4  inch  steel  balls.  From  the  western  end  ol 
this  bulkhead,  and  extending  up  stream  parallel  to  the  wing 
ilam,  a  distance  of  50  feel  higher  than  the  main  dam,  is  carried 
an  earthen  embaiikmeni  with  a  concrete  core  wall,  coiuiecting 
the  bulkhead  to  an  abutment  similar  to  that  on  the  east  shore. 
Another  embankment  at  right  angles  to  this  abutment  is  carried 
in  shore  a  distance  of  three  Iniiulretl  feel  to  high  grouiul,  having 
a  concrete  core  wall  connecting  the  abutment  to  the  bank. 
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The  reservoir  impounded  by  these  head  works  contains  over 
70,000,000  gallons  of  water,  and  extends  up  stream  about  one 
mile. 

1  rou  from  frazil  and  anchor  ice  has  not  been  experienced 
at  this  development,  partly  due  to  the  location  of  three  small 
islands  at  the  west  side  of  the  pond  and  in  front  of  the  head  race. 


The  Canadian  Electric  Light  Company — Front  \"ie\v  ok 
Switchboard  in  Sub-Station. 


deflecting  the  main  current  of  the  river  towards  the  east  shore, 
carrying  the  frazil  over  the  eastern  part  of  the  main  dam. 

Provision  is  also  made  for  the  deflection  of  anchor  and  frazil 
ice  over  the  main  dam  by  five  crib  piers  placed  in  front  of  the 
head  race,  set  in  such  positions  as  to  deflect  ice,  and  also  pro- 
vide protection  to  the  racks  from  heavy  ice  during  spring 
freshets.  Between  these  piers  booms  are  changed  to  deflect 
debris  from  head  race,  and  behind  this  a  second  boom  four  feet 
deep  prevents  any  debris  or  frazil  ice  from  lodging  on  the  racks. 

PENSTOCKS. 

Provision  has  been  made  at  the  bulkhead  for  three  penstocks, 
8  feet  3  inches  in  diameter.  VAt  present  but  one  is  installed,  con- 
necting No.  I  cone  in  the  bulkhead  with  Nos.  1  and  2  units  in  the 
power  house.  )The  first  160  feet  from  the  bulkhead  is  nearly 
horizontal,  there  being  a  slight  drop.  It  then  descends  the  hill 
at  angle  of  about  40  degrees  for  a  distance  of  140  feet,  and  then 
horizontally  for  a  distance  of  about  60  feet,  where  it  enters  the 
power  house  by  two  elbows.  The  bends  over  the  brow  of  the 
hill  and  to  the  horizontal  at  the  foot  are  of  a  radius  of  about  40 
feet,  reducing  the  friction  to  a  minimum  and  allowing  ample  room 
for  expansion  and  contraction,  there  being  no  expansion  joints- 
The  courses  are  five  feet  wide,  the  thickness  for  the  first  160  feet 
being  5-16  plate,  the  remaining  200  feet  are  of  -)4  plate.  Plates 
are  lapped  at  3^  inches,  double  riveted  throughout,  the  5/16 
plate  by  ^  rivets  spaced  3  and  i  }4  inches  between  rows  of  rivets, 
and  j4  plates  by  3/  inch  rivets,  ^yi  on  centres  and  1 3^  between 
rows. 

Saddles  are  provided  for  supporting  the  penstock,  spaced  15 
feet  horizontally,  consisting  of  6  x  4  angles  with  5"  channels 
braced  diagonally,  the  angle  iron  being  bent  to  fit  the  circum- 
ference of  the  penstock.  (  These  saddles  are  supported  on  con- 
crete piers,  to  which  they  are  securely  anchored,  the  piers  being 
firmly  imbedded  in  the  rock.  Besides  these  piers,  the  penstock 
is  anchored  on  the  brow  of  the  hill,  and  in  two  places  on  the  de- 
cline by  2"  anchor  bolts  connected  to  the  penstock  by  heavy 
angles  and  steel  pins,  and  to  anchor  tox  bolts  imbedded  in  7  feet 
holes  V  ement  grouting.  These  tie  rods  are  provided  with 
turnbuckles  for  adjusting  the  strain,  which  is  almost  parallel  to 
the  centre  line  of  the  penstock. 

The  contract  for  339  feet  of  this  penstock  was  given  to  Messrs. 
Carrier,  Laine  &  Company,  of  Levis,  and  the  connection  to  the 
turbine  cases  and  penstock  to  the  Caledonia  Iron  Works,  of 
Montreal. 

POWER  MOUSE. 

This  building  measures  52x82  feet  outsiiie,  the  louiuiations 


being  set  in  heavy  rubble  masonry,  laid  in  cement  mortar,  with 
concrete  foundations  for  machinery  and  cement  floor.  The  walls 
are  of  brick,  the  roof  consisting  of  two  layers  of  iM  inch  pine, 
laid  diagonally  on  8x12  southern  pine  purlins  supported  on  steel 
trusses  spaced  16  on  centres.  These  trusses  are  set  on  latticed 
girders,  which  also  support  the  runway  for  a  15-ton  travelling 
crane.  The  east  side  of  the  roof  is  provided  wirh  a  large 
skylight.  The  whole  building  is  well  lighted  by  two  rows  of 
windows,  and  is  fire-proof  throughout,  with  Uie  exception  of  the 
roofing. 

Tt'RBfNeS. 

The  two  units  already  installed  consist  of  two  McCormick 
turbines,  built  by  the  S.  Morgan  Smith  Company,  of  York,  Pa,, 
having  two  33  inch  wheels,  set  with  end  inlet  and  central  dis- 
charge, the  buckets  being  of  cast  steel  with  he^vy  cast  iron 
guide  chutes.  The  dome  lids  are  provided  with  adjustable  water 
bearings  and  lignum  vitse  steps.  Each  pair  of  wheels  is 
mounted  in  a  wheel  case  9  feet  in  diameter,  ha\ing  a  heavy  cast 
iron  head  rivetted  and  braced  to  the  case.  The  main  body  of 
the  case  is  of  5-S  medium  steel,  having  a  tensile  strength  of 
65,000  lbs. 

Each  pair  of  wheels  is  attached  to  steel  shafts  21  feet  long,  9 
feet  6!-2  inches  of  which  is  6  15-16  inches  in  diameter,  the 
remainder  being  5  15- '6  inches,  to  which  is  keyed  the  runners 
which  have  a  normal  speed  of  400  r.  p.  m.  Rigid  couplings  are 
provided  between  turbine  and  generator,  keyed  to  the  shafts 
and  forced  on  by  hydraulic  pressure.  Cylinder  gates  controlling 
the  water,  which  are  operated  by  rods  passing  through  the  lid  of 
the  wheel  case,  are  arranged  with  C.  I.  racks  and  steel  pinions 
to  receive  ihe  gale  gearing  of  Lombard  governors  and  provided 
with  counterweights  for  balancing. 

Draft  tubes  29  feet  long,  5  feet  6  inches  in  diameter  al  upper 
end  and  6  feet  6  inches  at  lower  end  extending  into  the  wheel 
pit,  provide  exit  for  the  water.  These  wheels  were  rated  at 
1400  h.  p.,  but  have  exceeded  this  guarantee  under  112  feet 
working  head,  and  have  an  efficiency  of  over  73  |>er  cent,  under 
full  load. 

The  speed  regulation  is  controlled  by  Lombard  tyye  "B"  gov- 
ernors of  the  oil  pressure  class,  having  the  pressure  pumps  on 
concrete  floor  stands  on  the  opposite  side  of  the  shafts  from  Ihe 
governors.  .As  an  auxiliary  to  those  governors,  and  largely 
aiding  them  in  close  regulation  under  this  head,  two  balanced 
relief \  . lives  are  placed  at  the  foot  of  the  penstock,  iust  before  it 
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s  connected  to  the  wheel  cases.  These  valves  have  15  inch 
pistons  in  a  cylinder,  one  end  of  which  is  connected  to  the  |'«en- 
stock  directly.  The  opposite  end  is  connected  to  a  four  inch 
pipe  inside  Ihe  penstock,  extending  up  towards  the  bulkhead  for 
160  feet.  When  working  normally,  this  "static  head"  pipe  keeps 
the  piston  in  equilibriutti,  the  pressure  on  lx)th  sides  being 
balanced.  Any  tarn  in  the  penstock  due  to  a  sudden  closing  c«l 
the  gates,  increasing  the  pressure  on  the  end  of  the  cylinder 
directly  connected  to  the  penstock,  o|>en's  the  valve,  which  re 
mains  open  imtil  the  pressure  h.is  Iwn  ovjualizeil.  The  sensi- 
tiveness of  this  anangenieiH  is  controlled  by  check  vaUes  hav 
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ing-  spiral  spring's,  the  tension  of  which  can  be  adjusted  to  open 
the  relief  valve  under  one  lb.  per  square  inch  increase  of  pres- 
sure. These  valves  were  built  by  the  Lombard  Governor  Com, 
pany,  of  Boston.  Thi  g-overnor  has  operated  very  successfully 
since  installation,  having  taken  care  of  the  machines  when  the 
full  load  has  been  suddenly  taken  off  ihe  g-enerators.  The  gen- 
erators have  been  operated  in  parallel  with  both  governors  on  or 
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with  one  governor  on  and  one  machine  operated  by  hand,  the 
gfovernor  adjusting  gate  opening  to  suit  fluctations  in  load. 

GENERATORS. 

Two  g'enerators  are  at  present  installed,  of  the  three-phase  re- 
volving field  type,  built  by  the  Canadian  General  Electric  Com- 
pany. These  machines  are  rated  at  750  k.  w.  on  non-induclive 
load  at  a  normal  potential  of  10,500  volls,  with  a  frequency  of 
66-'3  cycles,  and  a  speed  of  400  revolutions  per  minute,  capable 
of  delivering'  25  per  cent,  overload  for  four  hours  and  50  per  cent, 
overload  for  one  hour  without  excessive  heating. 

The  construction  is  similar  to  the  latest  types  of  Genera] 
Electric  generators.  The  CHst  iron  amature  frame  is  of  a  strong 
box  section,  into  which  are  dovetailed  the  iron  punchings  of  the 
core,  the  windings  being  set  in  sluts  held  in  place  by  wedges 
driven  over  them.  Venlilating-  spaces  between  the  amature 
laminations  provide  for  ample  circulation  of  air. 

The  cast  steel  revolving  field,  weighing-  13,000  lbs.,  has  20 
projecting  poles  dovetailed  into  the  .^teel  spider.  The  sheet 
punchings  forming  the  fii.  Id  poles  are  of  high  pet mcabilily.  The 
field  coils  consist  of  cop|)er  strip  wound  on  edge,  and  are  insul" 
ated  from  the  frame  to  withstand  the  reg^ular  American  Institute 
test  of  two  and  one-half  times  normal  voltage.  The  peripheral 
speed  of  the  revolving  element  is  well  within  safe  limits,  allow- 
ance having  been  made  for  an  excess  in  speed  of  30%  without 
injurious  results,  the  high  speed  permitting  of  a  very  compact 
ilesign  with  good  ventilaiirn  and  lower  cost  per  k.w.  output.  The 
total  weight  of  each  generator  is  about  35,000  pounds  each. 

The  guaranteed  efficiencies  under  different  loads  are  as  fol- 
lows: Full  non-inductive  loatl,  94  per  cent;  ^  load,  93  per  cent; 
y^  load,  90  per  cent;  ]4,  load,  83  per  cent.  By  actual  test  both 
in  the  factory  and  at  the  power  house  these  machines  have  shown 
a  full  load  efficiency  of  slightly  over  95  per  cent.  The  regulation 
on  non-inductive  loads  is  8  per  cent,  and  with  loads  having 
power  factors  of  90  and  80  per  cent,  the  regulation  is  16  and  20 
per  cent,  respectively.  These  machines  show  a  rise  of  tempera- 
ture of  38  per  cent,  after  running  24  hours  at  full  non-inductive 
load,  and  a  rise  of  45  per  cent,  at  25  per  cent,  overload. 

The  armature  can  be  slid  away  from  the  field,  exposing  the 
coils  and  field  winding's  for  inspection  or  repairs.  The  sheet 
iron  punchings  forming  the  core  are  made  of  iron  of  high  per- 
meability, and  no  hysteresis,  being  japanned  before  assemb- 
ling, and  further  insulated  from  each  other  by  sheets  of 
insulating  paper  reducing  the  etldy  current  loss.  The  armature 
coils  are  very  carefully  ir.sulati-d  hofbre  being  put  in  the  slots 
by  specially  prepared  moisture-proof  insulation  not  affected  by 


moderate  heat,  each  layer  of  insulation  being  carefully  covered 
with  insulation  compound  and  well  baked  before  another  layer 
is  wound  on  the  coils.  The  windings  are  arranged  so  that  any 
coil  can  be  removed  and  another  inserted  to  take  its  place. 
Insulation  test  of  23000  volts  between  coils  and  frame  was 
maintained  for  2j^  minutes  without  any  injurious  effects. 

Two  exciter  units  of  30  k.  w.  are  installed,  each  one  capable 
of  supylying  full  load  excitation  current  for  both  main 
generators.  These  machines,  of  the  General  Electric,  moderate 
speed,  multipolar  type,  are  direct  connected  to  50  h.  p.  Mc- 
Cormick  turbines,  having  12-inch  bronze  runners.  Mechanical 
governors  regulate  the  speed  to  suit  all  conditions  of  load. 

The  switchboard  contains  four  panels  of  blue  Vermont  marble, 
with  all  instruments  of  marine  black  finish.  Each  generator  has 
a  separate  panel,  the  exciter  instruments  and  synchronizing 
lamps  on  a  third,  with  two  line  switches  and  three  phase  elec- 
trostatic ground  detector  on  the  fourth.  Triple  pole  oil  switches, 
of  the  General  Electric  Company's  type  "  K,  "  control  the  current 
from  the  generators  to  the  10,000  volt  bus-bars,  and  from  Ihe 
bus-bars  to  the  transmission  lines.  These  switches  are  capable 
of  breaking  in  oil  too  amperes  at  15,000  volts. 

Thomson  inclined  coil  instruments  are  used  on  this  board,  one 
ammeter  per  phase  on  each  generator  panel,  with  a  voltmeter 
and  field  current  ammeter.  The  field  current  is  controlled 
through  rheostats,  giving  a  range  of  10%  above  normal  and  20% 
below  normal  working  voltage.  From  the  generators  to  the 
switchboard  a  three  conductor,  lead  covered  cable,  insulated  to 
withstand  25,000  volts,  is  run  in  tile  ducts  carrying  the  high 
voltage  current.  Single  conductor  cable  connects  the  line 
switches  to  the  two  transmission  lines  outside  the  building,  pass- 
ing through  the  brick  wall  in  4  inch  tile  elbows  filled  with  insul- 
ating- comi)ound,  and  having  bells  connected  to  the  lead  casing, 
preventing  any  injurious  effects  from  static  discharges. 

Protection  from  lightning  is  through  Wirts  lightning  arresters 
of  the  G.  E.  pattern,  connected  to  each  phase  just  before  it 
passes  through  the  brick  wall  of  the  power  house. 

TRANSMISSION  LINE. 

The  main  transmission  line,  extending  from  Chaudiere  Falls 
to  Levis— a  distance  of  nine  miles — consists  of  35  ft.  cedar  poles, 
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7  inch  top,  set  5  feet  in  the  ground  about  100  feel  apart,  having 
two  4  pin,  4x5  pine  cross  arms  bolted  to  the  pole  by  bolls 
with  a  C.L  washer  on  one  ci-oss  arm  side  and  pressed  washer  on 
the  other.  On  the  top  of  the  pole  is  a  C.I.  pole  cap  carrying  a 
locust  to(i  pin.  With  this  arrangement  of  two  cross  arms  and 
pole  cap,  provision  is  made  for  cai  rving  three  circuits  Iriangulat- 
eil  18  inches  apart.  .\t  present  two  lines  of  No.  4  medium 
drawn  copper  uie  strung,  one  lino  on  triple  petticoat  porcelain 
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insulators  of  the  Imperial  type  known  as  "Imperial  No.  3",  and 
the  olhijr  on  triple  petticoat  glass  insulators.  No.  6  tie  wires  are 
used,  joints  being  of  the  well  known  Western  Union  type,  well 
soldered. 

Crossing  the  Chaudiere  below  the  power  house  is  made  on  No. 
I  hard  drawn  copper,  supported  on  either  side  by  lowers  made  of 
four  poles  forming  the  corners  of  a  square,  having  5x6  double 
cross  arms  with  three  insulators  to  each  wire,  the  wire  being  tied 
around  the  arm  on  the  center  groove  of  the  msulator.  The  poles 
are  given  a  good  rake  in  shore  and  heavily  guyed  with  strain 
insulators  and  lurnbuckles  inserted.  The  wires  are  30  inches 
apart,  the  span  being  420  feet,  each  transmission  line  having  a 
separate  tower  on  either  side. 

Eight  feet  below  the  transmission  lines  are  strung  two  galvan- 
ized iron  No.  12  telephone  wires  on  side  blocks  connecting  the 
power  house  and  sub-s'ation.    This  line  is  also  used  for  sigiial- 
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ing  between  sub-staiion  and  power  house  for  voltage  regulation 
by  cutting  out  the  telephone  and  using  current  of  low  voltage 
with  signal  lamps  on  the  switchboards. 

LEVIS  SUB-STATION. 

In  this  station,  situated  near  the  outskirts  of  iho  town  of  Levis, 
on  the  heights  overlooking  the  St.  Lawrence  directly  opposite 
the  citv  of  Quebec,  is  located  the  step-do.vn  1  ransfornu-rs  and 
distributing  switchboard  of  the  company.  The  building  is  ol 
brick,  22x42,  with  concrete  floor  and  transformer  foundations, 
with  a  woo  len  roof  covered  with  galvaniz^'d  iron, and  is  equippL-d 
with  a  two-ton  travell  ng  crane. 

The  two  transmission  linos  enter  the  south  side  of  the  building 
to  oil  switches  supported  on  the  wall,  Iwelve  feet  from  the 
ground,  connecting  each  line  to  a  set  of  10,000  volt  bus-bars 
3-^x3-16  bare  copper,  the  bars  in  turn  being  connected  to  four 
banks  of  step-down  transformers  through  similar  oil  switches. 
These  switches  are  made  by  the  General  Klectric  Company,  and 
known  as  their  type  "K".  The  control  of  these  switches  from 
the  board  is  through  a  system  of  bell  cranks  and  levers  passing 
between  the  transformers  and  up  to  the  switches.  By  this 
arrangement  the  attendant  has  full  control  of  both  transmission 
lines  and  each  bank  of  transformers  without  leaving  the  front  of 
the  switchboard. 

Three  banks  of  step-down  transformers,  consisting  of  6  200- 
k.  w.  air  blast  Wagner  type,  connected  in  pairs  wiih  three-phase 
primary  and  two-phase  secondary,  having  regulating  dials  on  the 
secondary,  allow  a  range  of  voltage  between  2080  and  2690. 
The  dial  switches  are  connected  to  the  front  of  the  board  by- 
chains  and  sprocket  wheels,  allowing  of  separate  phase  regula- 
tion, or  of  regulating  both  phases  simultaneously.  These  trans- 
formers being  of  the  shell  type,  each  coil  is  wound  and  spaced  so 
as  to  give  large  cooling  surface,  and  interlaced  so  as  to  reduce 
magnetic  leakage  to  a  minimum,  maintaining  excellent  regula- 
tion on  load  of  any  power  factor. 

An  air  duct  extends  along  the  front  of  these  transformets 
below  the  floor,  with  inlets  through  12  inch  circular  ducts  at  the 
side  of  the  base,  the  circulation  passing  upwaril  between  the 
coils  to  the  top  of  the  case,  and  is  then  di-tlected  down  thro\igli 


passages  in  the  magnetic  circuits  towards  the  outlets  into  a 
discharge  duct  at  the  back  of  the  base  beneath  ihe  floor  line. 
The  efficiency  of  these  transformers  is  as  follows:  Full  load, 
97.7  per  cent;  i/(  load,  97.3  per  cent;  ]4  load,  95.5;  the  regula- 
tion on  non-inductive  load,  1.36  per  cent,  and  on  inductive  loads 
with  80  per  cent,  power  factor,  3.32  per  cent,  the  rise  in  temper- 
ature being  45  per  cent,  centigrade. 

There  are  also  installed  two  150  Westinghouse  oil  cooled  step- 
down  transformers,  Scott  connected,  three-phase  to  two-phase, 
with  the  same  ratio  of  transformalion  as  the  Wagner  type  but 
not  equipped  with  regulating  dials.  These  transformers  may  al 
be  worked  in  patallel,  giving  a  maximum  ouipui  of  2000  k.  w. 

The  switchboard  consists  of  nine  panels,  one  being  for  each 
bank  of  transformei  s,  equipped  with  ammeters  for  each  phase, 
voltmeter,  and  four  pole  double  throw  circuit  breaking  oil 
switches  made  by  the  General  Incandescent  Arc  Lighting  Com 
pany,  of  New  York.  These  transformers  feed  into  two  sets  o 
bus-bars  known  as  Quebec  and  Levis,  from  which  circuits  are 
led  off  to  a  distributing  system  in  the  towns  of  Levis,  St.  Joseph 
and  St.  Romuald,  and  two  circuits  to  the  submarine  cable  of  the 
company,  through  which  they  aie  now  supplying  (he  O.  R.  L.  & 
P.  Co.  with  1,000  electrical  horse  power  for  use  on  their  incan 
descent  distributing  system  and  motor  circuits. 

Two  panels  control  the  Levis  distribution,  equipped  with  am- 
meters on  each  phase,  and  single  throw  circuit  breaking  oil 
switches.  A  panel  is  also  provided  for  separate  control  of  the 
incandescent  street  lighting  circuits.  These  circuits  are  oi>erated 
in  multiple,  having  separate  transformers,  one  leg  of  the  primarj 
being  connected  to  the  circuit  breaking  oil  switch,  the  oihcr  U'g 
being  in  common  between  the  street  lighting  transformers  and 
the  house  transformers. 

The  Quebec  bus-bars  are  connected  to  the  trunk  line  through 
a  separate  panel,  having  one  ammeter  per  phase,  and  recording 
voltmeters  of  ihe  Bristol  type,  which  are  connected  by  pressure 
wires  brought  across  the  river  through  Ihe  submarine  cable  from 
ihe  bus-bars  on  the  distributing  switchboard  ot  the  Quebec 
Railway,  Light  &  Power  Company.  This  permits  of  regulating 
the  voltage  on  the  Quebec  shore  through  the  medium  of  the 
regulating  dials  on  the  transformers.  .-X  panel  is  provided  with 
olecirostatic  ground  detector  and  voltmeter  plug  set,  whereby 
the  voltage  on  the  bus-bars  may  be  determined  and  circuits 
tested  for  grounds.  The  board  is  18  feet  long,  7  feel  high,  of 
blue  X'ermont  marble,  all  instruments  and  switches  having  a 
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black  marine  finish.  \"ollmeters  and  ammeters  are  of  the  Wiig- 
ner  horizontal  edgewise  type.  It  was  viesigned  after  plans  made 
by  the  general  manager,  and  built  by  the  Wagner  Klectric  Manu- 
facturing Company, of  Si.  Louis,  and  installed  by  Mr.  A.  C  Read, 
construction  superintendent  of  Ihe  company,  who  installed  Ihe 
complete  equipment  of  the  sub-stalion. 

Protection  against  lightning  is  provided  by  Wirls  lightning 
arresters,  a  sot  being  installed  on  both  lransniissiv-»n  linev  whore 
Ihoy  enter  Iho  sub-slalion. 

The  blower  sol  for  jiroviding  air  for  tho  air  blast  Iransforrnors 
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consists  of  a  30  inch  Sturtevant  fan,  belled  to  duplicate  3  h.  p. 
Wagner  single  ph.Tse  motors. 

SUBMARINE  CABLE. 

This  company  are  now  transmitting:  between  Quebec  and  Levis 
750  k.  w.  through  a  submarine  cable  laid  across  the  St.  Law- 
rence opposite  the  city  of  Quebec,  at  a  potential  of  of  2,500  volts. 
This  cable  was  laid  in  order  to  fulfill  a  contract  between  the  com- 
pany and  the  Quebec  Rriilway,  Light  &  Power  Company,  where- 
by the  former  was  to  deliver  to  the  latter  1000  electrical  horse 
power  continuously  for  five  years.  In  order  to  accomplish  this, two 
methods  suggested  themselves — one  of  areial  suspension  similar 
to  tha.t  now  employed  by  the  Bay  Counties  Company,  of  San 
Francisco,  across  the  straits;  and  the  other  of  a  submarine  Ci.  ble. 
The  former  method  was  the  more  expensive  and  hazardous,  the 
distance  between  shores  being  about  4,800  feet.  The  latter 
method  was  therefore  adopted,  and  has  been  in  continuous  oper- 
ation since  the  iith  of  February  last,  successfully  transmitting 
current  for  both  light  and  power  between  the  two  shores. 

The  length  of  the  cable,  laid  down,  is  4,350  feet, and  it  is  com- 
posed of  four  No.  2-0  B.  &  S.  gauge  standard  conductors  and 
four  No.  14  pressure  wires,  made  up  as  follows  :  Each  stranded 
conductor  (composed  of  ig  strands  of  soft  copper  wire  thorough- 
ly tinned)  is  insulated  with  a  wall  of  best  para  rubber  compound 
o*' a  minimum  thickness  of  one-eighth  of  an  inch,  wrapped  with 
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heavy  rubber  filled  tape.  The  four  conductors  are  twisted  to- 
gether around  a  jute  centre,  and  have  on  the  peripliery  between 
each  other  the  four  rubber  covered  pressure  wires,  the  whole 
covered  with  heavy  rubber  filled  tape  and  served  with  two  laj'ers 
of  tarred  iute. 

The  armor  consistsof  30  No.f)  B.W.Cl.  galvanized  steel  wires, the 
outside  diameter  of  the  cable  measuring  2  5/16  inches,  and  the 
weight  being  6'X  lbs.  per  foot.  Before  laying  a  pressure  of 
12,500  volts  was  applied  between  conductors  for  five  minutes, 
and  the  following  insulation  and  capacity  measm-enients  made: — 

Before  armoring  :  Actual  insulating  resistance  per  conductor, 
1 ,003  meghoms;  per  mile,  835  meghoms  ;  actual  capacity  per 
conductor,  785  microfarads,  per  mile  .943  microfarads.  After 
armoiing  :  Actual  insulation  resistance,  per  conductor,  952 
meghoms  ;  per  mile,  794  meghoms  ;  actual  capacity,  per  con- 
ductor, 863  microfarads  ;  |)cr  mile,  1.036  microfarads.  The 
measurements  given  arc  the  average  taken  on  the  four  con- 
ductors. 

The  cable  was  coiletl  on  a  Hat  car  ;it  the  factory  ot  the  cable 
company.  New  York  City,  and  on  reaching  I^evis  was  trans- 
ferred to  a  reel  erected  on  board  a  lighter  moored  at  the  wharf. 
The  drum  of  the  reel  was  8  feet  in  diameter,  and  et|uipped  with 
winches  and  breaking  allachnu-nts.  The  season  of  the  year  at 
which  the  cable  was  laid  made  the  imdertaking  particulaily 
hazardous.  The  thickness  of  the  ice  was  increasing  tlaily,  mak- 
ing it  nei-essary  to  obtain  the  stM"vict;s  ol  llie  Quebi'c  &  Levis 
Ferry  Company's  ice  breakmg  steamer  "  Queen  "  to  clear  a 
passage  in  front  of  the  tug  towing  the  lighter. 


On  the  morning  of  December  i  ith,  after  waiting  for  two  days 
for  the  river  to  present  a  favourable  appearance  for  crossing, 
and  with  the  tide  just  on  the  ebb,  the  procession  started  from  the 
Levis  shore,  and  in  twent)-  minutes  the  lighter  was  moored  on 
the  Quebec  side  of  the  river.  The  ice  in  the  river  was  from  8 
inches  to  2  feet  in  thickness,  but  the  ice  breaking  steamer  cleared 
a  passage  with  ease,  the  cable  being  paid  out  (rom  the  stern  of 
the  lighter  steadily  and  evenly  as  the  crossing  was  made.  The 
cable  terminates  on  each  shore  on  a  terminal  pole  on  which  are 
mounted  boxes  containing  lightning  arresters,  and  cable  bells 
four  inches  in  diameter,  filled  with  micanite  compound,  through 
which  the  conductors  are  brought,  and  connected  to  the  respec- 
tive trunk  lines  of  the  two  companies.  The  pressure  wires  are 
connected  to  the  bus-bars  of  the  Quebec  Railway,  I-ight  & 
Power  Company's  switchboard  at  their  sub-station,  and  on  the 
I^evis  side  to  recording  voltmeters,  the  attendant  in  the  Levis 
sub-station  regulating  the  potential  to  suit  the  requirements  of 
the  Quebec  sub-station. 

On  the  Levis  shore  the  cabie  terminal  is  connected  to  the  sub- 
station of  the  Canadian  Electric  Light  Company  by  four  2-0 
conductor.-^,  a  distance  of  about  half  a  mile. 

This  cable  was  supplied  by  the  Safety  Insulated  Wire  &  Cable 
Company,  of  New  York,  and  delivered  fifteen  days  from  date 
of  order.  Mr.  Rodier,  construction  superintendent  of  that  com- 
pany, had  charge  of  the  laying  and  connecting,  and  deserves 
great  credit  for  the  able  manner  in  which  he  performed  his 
arduous  duties. 

The  Board  of  Directors  of  the  Canadian  Electric  Light  Com- 
pany consists  of  Hon.  L.  P.  Pelletier,  president;  H.  T.  Machin 
and  Gaspard  LeMoine,  vice-presiilents;  H.  M.  Price,  R.  Audetle, 
Charles  King,  Wm.  Marsh, H.S.  Holt  and  H.E.  Smith.  Mr.  Pelle- 
tier has  been  connected  with  the  company  since  its  01  ganizai ion, 
having  served  on  the  boaid  of  directors,  and  for  the  past  two 
j  ears  as  president. 

The  officers  of  the  company  are  G.U.G.  Holnian,  general 
manager;  A.  R.  Henry,  general  superintendent;  A.  C.  Read, 
construction  superintendent;  A.  Blanchet,  powei-  house  superin- 
tendent; E.  LeSauteur,  treasurer;  George  Belleau,  secretary. 
Mr.  Holman  was  born  atTaIca,  Chili,  July  13,  1866.  He  was 
graduated  from  the  Institute  of  Technology  in  rSSg,  and  entered 
the  employ  of  the  Thomson-Houston  Eleciiic  CiMupany  at 
Lynn,  Mass.  He  remained  with  this  company  after  its  consoli- 
dation with  the  Edison  Electric  Company,  serving  in  St.  Paul, 
Minn.,  for  ihe  last  years  of  his  time.  In  1892  he  left  the  General 
Electric  Company  and  took  the  position  of  railway  engineer  of 
Ihe  Mather  Electric  Company,  of  Manchester,  Conn.  After  the 
panic  of  1893,  in  which  this  firm  failed,  he  went  to  Philadelphia, 
Pa.,  as  manager  of  the  Cheltenham  Light,  Heat  and  Power  Com- 
pany, where  he  remained  for  nearly  six  years.  In  June,  1899,  he 
left  Philadelphia  to  accept  a  rail.vay  position  in  New  \'ork,  and 
helped  to  put  through  the  Seaboard  Air-line  consolidation.  In 
May,  1901,  he  came  to  Quebec,  Canada,  to  become  general 
manager  of  the  Canadian  Electric  Light  Company.  Mr.  Holman 
is  a  member  of  the  Franklin  Institute  of  Philadelphia,  an  associ- 
ate member  of  the  American  Institute  of  Electrical  Engineeis, 
and  a  member  of  the  Technology  Club,  Boston.  During  the  past 
year  he  has  been  elected  lo  tlie  executive  committee  of  the 
Canadian  Electrical  Associat  ii'U. 


HAND-FIRING  VERSUS  STOKERS. 

Comparative  tests  were  recently  completed  at  the  plant  of  Ihe 
T.  Eaton  Company,  Toronto,  between  hand-firing  with  McClave 
shaking  grates  and  the  Joties  underfeed  stokers.  The  boiler 
plant  at  the  T.  Eaton  Company  consists  of  five  150  h.  p.  and  two 
400  h.p.  Heine  boilers.  The  main  object  of  making  this  test  was 
to  dell  i  mine  with  accuracy  the  cost  to  make  the  steam  under 
ordinary  working?  conditions.  Duiingthe  day  the  Ijoilers  were 
run  lo  the  full  capacity, v, hile  during  the  night  the  load  was  below 
the  rating  of  the  boilers.  The  particulars  of  the  tests  are  given 
below: 

I'ARriCI'I.AKS.  HANI)  JONKS 

tii<i:i)  sr^^Ki'.K. 

Date  of  Test  \pril,  1902  21-23  -,?"-S 

Duialion  of  Test,  continuous,  inchiiling  night 

run,  in  hours    48  48 

West  Virginia  Slack  Coal  

Total  Coal  burned  in  lbs.  93,500  80,1^00 

Total  water  pumped  into  boiler  and  evaporated 

into  steam                                              in  lbs.  570,580  611,879 

Total  equivalent  from  and  at  212  '  in  lbs.  605,134  ^^46,439 

Total  Ash  in  lbs.  12,295  7>'M' 

Percentage  Ash   13. 1  9.1X7 

Average  .Steam  Pressure  Ihs.  per  si|.  in.  1  10.3  116.3 

Average  Feed  Temperature  deg.  Fah.  194.4  iqS.O 

Average  H.  P.  developed  duiing  entire  run  at 

M'A}^^   366.  390.3 

Heal  given  1  lb.  water  at  temp.  o(  feed  to  convert 

same  into  steam  at  boiler  pressure.  .  .  .  B.T.I'.  1024.5  1020.4 

Actual  evaporation  [>er  lb.  co.il  in  lbs.  6.102  7.60 

Aclual  evaporation  |)cr  lb.  combustifjie  .  .  .in  lbs.  7.026  8.55 
Equivalent  eva|)orat ii)n  per  lb.  coal  Iroin  and  at 

212"  in  Ib.s.  0.461  8.03 

luiuivalent  evaporation  per  lb.  conibustlble  from 

aiul  at  212"  in  lbs.  7.452  8.9 

Cost  lo  evaporate  1000  lbs.  water,  coal  at  $3.25 

per  Ion   $0,251  $0.2023 

Relative  economii  s   100  '■24.? 

Increased  evaporation  for  equal  fuel   24.3 
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C.  E.  A.  CONVENTION  PROGRAMME. 

Wednesday,  June  i  ith. 
9.00  a.m. — Meeting'  of  Executive  Committee. 

10.00  a.m. — Opening-  of  Convention  in  Assembly  Hall,  Chateau 
Frontenac.  Address  of  welcome  by  the  Mayor  of  Quebec, 
the  Hon.  S.  N.  Parent.  President's  Address.  Reading  of 
Minutes.  Reports  and  General  Business. 

2.15  p.m. — Special  cars  leave  the  Chateau  Frontenac  to  visit 
the  sub-stations  of  the  Quebec  Jacques-Cartier  Electric 
Company  and  the  Quebec  Railway,  Light  and  Power  Com- 
pany, arriving  at  car  sheds  of  Q.  R.  L.  &  P.  Co.  at  3  p.  m., 
where  a  paper  will  be  presented  by  Mr.  A.  B.  Lambe,  jr., 
Toronto,  Ont.,  on  "The  Electrical  Equipment  of  an  Ordinary 
Street  Car." 

8:00  p.m. — In  Assembly  Hall.  Paper:  "Development  of  Arc 
Lighting  Apparatus  from  1810  to  1902,  with  Special  Refer- 
ence to  Modern  Arc  Light  Engineering"  (Illustrated),  by  Mr. 
W.  D  A.  Ryan,  Lynn,  Mass. 

Thursday,  June  i2TH. 
10:00  a.m. — Papers:  "Arc  Lighting,"  by  Mr.  C.  M.  Green,  Lynn, 
Mass.;  "Lightning  Protection  and  the  Static  Interrupter,"  by 
Mr.  Percy  H.  Thomas,  Pittsburg,  Pa. 

2:00  p.  m. — Special  cars  leave  Chateau  Frontenac  for  I  he  Shrine 
of  St.  Anne  de  Beaupre, Montmorency  Falls  and  Kent  House; 
members  will  also  visit  the  Power  House  of  ihe  Quebec  Ry., 
L.  &  P.  Company  at  Montmorency. 

8:00  p.m. — By  kind  permission  of  Lt.  Co'.  Wilson,  R.  C.  A., 
the  Royal  Canadian  Artillery  Band  will  give  a  concert  on  the 
Terrace. 

9.00  p.m. — Annual  Banquet,  at  Chateau  Frontenac. 

Friday,  June  13TH. 
10.00  a.m.  —  Papers:  "The  Use  ot  Storage  Batteries  m  Electric 
Distribution  Systems,"  by  Mr.  A.  A.  Dion,  Ottawa;  "Elec- 
tric Suburban  Railwaj's,"  by  Mr. Ed.  A.  Evans,  Quebec, Que. 
Selection  of  City  for  next  Convention. 
Election  of  Officers. 
1. 00  p.m. — At  the  invitation  of  Mr.  Frederic  Nicliolls,  jnd  Vic  e- 
President  and  General  Manager  of  the  Canadian  General 
Electric  Company,  the  members  of  the  Association  will  bo 
tendered  a  trip  by  steamer  round  Island  of  Orleans,  vi  iting 
the  docks,  haibor  and  site  of  the  new  Quebec  Bridge;  re- 
turning to  Quebec  in  time  to  connect  with  evening  trains 
and  Montreal  steamer.    Luncheon  will  be  served  on  boartl. 

Note:  The  general  business  of  the  Association  will  be  transaclei' 
in  Ihe  Assembly  Hall,  Chateau  Frontenac.  After  p.ige  75  of 
this  issue  was  printed,  the  place  of  meeting  was  ch.ingi  tl 
from  the  City  Hall  to  the  Chateau  Frontenac. 


Mayor  Cochrane  also  spoke  most  highly  of  Mr.  Browne  and  re- 
gretted exceedingly  that  Montreal  was  to  lose  a  man  of  his 
character  and  business  record.  He  believed  that  the  Montreal, 
Light,  Heat  and  Power  Company  was  making  a  great  mistake 
in  allowing  him  to  leave  the  city,  as  men  of  his  ability  were  hard 
to  find.  The  speeches  of  the  evening  showed  the  warm  aopreci- 
alion  of  all  present  for  the  guest  of  the  evening,  and  were  a  fit- 
ting close  to  Mr.  Browne's  career  in  Montreal  after  the  great 
work  he  had  done  in  building  up  the  company  with  which  he  was 
connected  from  a  small  beginning  into  a  great  and  flourishing 
institution. 

On  rising  to  reply  Mr.  Browne  met  with  a  most  enthusiastic 
welcome.  He  said  he  had  done  nothing  in  Montreal  to  justify  so 
cordial  a  demonstration.  Perhaps  the  principle  he  had  estab- 
lished more  than  anything  else  was  thit  Canadians  were  just  as 
capable  as  were  Americans.  That  was  the  principle  thev  were 
really  celebrating.    It  also  showed  the  possibility  of  pursuing-  an 


DINNER  TO  MR.  W.  H.  BROWNE. 

The  Montreal  friends  of  Mr.  W.  H.  Browne,  late  manager  of 
the  Royal  Electric  Company,  tendered  him  a  complimentary 
dinner  on  May  17th.  prior  to  his  departure  for  Great  B.irrington, 
Mass.,  to  assume  the  management  of  the  Stanley  Instrument 
Company.  The  dinner  was  gotten  up  b)'  the  Knight  of  Columbus 
as  a  token  of  their  appreciation  of  the  services  rendered  to  that 
society  by  Mr.  Browne.  It  was  likewise  taken  advantage  of  by 
the  business  men  of  Montreal  to  do  honor  to  an  esteemed  fellow- 
citizen. 

Oyer  one  hundred  and  fifty  persons  sat  down  to  the  dinner, 
which  was  held  at  the  Windsor  Hotel.  The  menu  card  was  most 
artistic  and  an  index  to  the  character  of  the  occasion.  The 
finest  orchestra  in  the  city  was  in  attendance,  together  with  some 
of  the  best  talent.  The  large  dining  hall  was  very  tastefully  de- 
corated with  English  and  American  flags. 

The  toast  list  included  "The  King",  "The  President  of  the 
United  States",  "Our  Guest",  "The  Dominion  of  Canada",  and 
"The  City  of  Montreal".  The  health  of  Mr.  Browne  was  pro- 
posed by  Senator  Beique,  who  was  at  one  time  the  vice-president 
of  the  Royal  Electric  Company.  The  Senator  praised  verv  high- 
ly Mr.  Browne's  talent.  He  had  worked  shoulder  to  shoulder 
with  him  in  many  important  enterprises  and  could  appreciate  his 
excellent  qualities.  He  had  never  met  a  man  better  organized 
bodily  and  morally  foi  the  work  entrusted  to  him.    His  Woi  ship 


Hon.  S.  N.  Parent,  Mayor  of  Quebec. 

honest,  conscientious  line  of  conduct  in  b.isiness  life  and  being- 
honored  for  it. 


The  Western  Electric  Company,  of  Chicago,  arc  rei'H>rled  to 
h  ive  secured  the  contract  for  arc  lamps,  etc.,  for  the  lig^hting  of 
M0ntre.1l  by  the  series  alternating  sy»tem. 

An  electric  motor  car  carrving  three  passengers  recently  made 
the  run  of  486  miles  —London  to  Glasgow — at  a  cost  of  £3  15s 
3d  for  current  and  night  attendance,  or  less  than  Sd  |'*er  mile. 
Altogether,  with  the  Glasgow  trials  and  the  return  ioiimov.  the 
distance  covered  on  the  tour  was  i,i6i  miles,  which  i«.  prot>aNy 
a  record  for  an  electric  carriage. 

After  li.iving  made  Irfal  of  their  ca|-»abililies,  the  Australian 
Commonwealth  Government  is  re|>orted  to  have  determined  to 
utilize  motor  cars  for  the  collection  of  letters  in  all  large  cenlre?i. 
It  is  intended,  further,  to  use  the  .lulomobilo  for  the  convcvAnvY 
of  mails  betweet)  the  cities  and  the  suburbs,  and  to  introduce  it 
for  long"  distance  carrying  to  outlying  disiriii-.  th.ii  .uc  nv->t 
served  by  the  railways. 
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ELECTRICAL  INSTALLATION  FOR  THE 
SOULANGES  CANAL. 

The  Soulang-es  Canal,  about  14  miles  in  length, 
couples  Lake  St.  Louis  to  Lake  St.  Francis,  the  level 
of  latter  being-  about  82  feet  higher  than  that  of  the 
former.  Between  the  two  levels  only  five  locks  are  in- 
terposed, the  first  three  having  the  exceptionally  high 
lift  of  about  23  feet,  the  fourth  a  lift  of  about  12  feet, 
and  the  last  a  lift  of  about  2  feet. 

The  location  and  design  of  canal  and  locks,  and  sup- 
intendence  of  contruction,  have  been  entirely  the  work 
of  Mr.  Thomas  Munro,  past  president  of  the  Canadian 
Society  of  Civil  Engineers.  His  large  and  varied  ex- 
perience in  canal  work  has  led  to  the  use  of  some 
novel  features  in  the  construction  of  this  canal,  and  we 
understand  that  those  best  qualified  to  judge  have  pro- 
nounced it  to  be  the  finest  canal  on  the  continent. 

Owing  to  the  fact  of  a  good  water  power  being 
available  on  the  canal,  it  was  decided  to  install  an  elec- 
tric plant  for  the  operation  of  the  locks,  sluices  and 
bridges,  and  to  light  the  canal  throughout  its  entire 
length.  On  account  of  the  length  of  the  canal  the  al- 
ternating current  three-phase  system   was  adopted. 


Lock  No.  5,  Siiowinc;  Steamhk  Leaving  for  Lake  St.  Francis. 


The  carrying  out  of  this  portion  of  the  work  was 
placed  in  the  hands  of  the  Canadian  General  Electric  Com- 
pany. The  application  ofalternatingcurrent  apparatus 
to  work  of  this  class  being  a  novelty,  many  interesting 
engineering  problems  were  encountered  and  success- 
fully solved. 

THE   I'OWHR  HOUSE. 

The  power  house  is  situated  on  the  south  hank  of  the 
canal  at  its  point  ot  crossing  the  (ircasc  river,  which  is 
five  miles  froin  the  upper  entrance  and  nine  miles  from 
the  lower  entrance  of  canal. 

The  illustration  gives  a  good  idea  of  the  general 
appearance  of  power  house,  designed  by  Cox  &  Amos, 
architects,  Montreal.  It  is  substantially  and 
handsomely  built  of  "Milton"  pressed  red  brick,  trim- 
med with  buff  Oiiio  sandstone  sills  and  transoms. 
The  building  is  two  stories  high,  sininounlcd  by  an 
ornamental  terra-cotta  roof  finished  with  copper 
sheathed  turrets  and  trimmings.  The  gencrritor  room 
occupies  the  central  portion  of  the  building  and  extends 
the  full  widtli  aiul  height.  One  wing  is  used  as  a 
storehouse,  and  the  other  as  a  dwelling  for  power 
house  attendants. 

The  hydraulic  cin'.ipment  was  designed  by  Mr.  A.  M. 


Office  of  Mr.  Munro,  Cliief  Engineer  Soulanges  Canal. 

Rice,  of  Dayton,  Ohio.  There  are  two  wheel-pits,  in 
each  of  which  are  installed  two  pairs  of  Victor  turbines 
on  one  horizontal  shaft  operating  under  a  twenty  foot 
head  at  225  r.  p.  m.  and  discharg- 
ing into  the  Grease  river,  which  acts 
as  a  tail  race.  Each  set  of  wheels 
is  furnished  with  a  Geisler  governor. 

To  each  of  the  above  water  wheel 
units  is  coupled  a  three-phase  re- 
volving field,  60  cycle  generator  of 
264  kilowatts  capacity  at  2400  volts, 
turnished  by  the  Canadian  General 
I'^lectric  Company,  each  being  set 
on  concrete  foundation  capped  by 
heavy  dressed  stone.  Two  four- 
pole  exciters  are  furnished,  each  of 
17  kilowatt  capacity  at  125  volts, 
being  sufficient  to  excite  the  fields  of 
both  generators.  These  are  driven 
by  belts  from  the  main  water  wheel 
shafts. 

The  switchboard  is  of  blue  Ver- 
mont marble,  the  end  being  guarded  by  heavy  brass 
grille  work,  which  also  extends  around  the  top.  It 
comprises  five  panels,  90  inches  high,  and  has  a 
total  width  of  1 2  feet.  Two  generator  panels,  each 
furnished  with  a  three-pole  main  switch  of  the  old 
break  type,  three  ampere  meters,  one  voltmeter,  all 
of  the  Thomson  inclined  coil  type,  three  expulsion 
fuse  blocks,   one  voltmeter  and   synchronizing  plug 
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switches,  two  pilot  lamps,  field  rheostat  and  switch; 
one  exciter  panel  furnished  with  two  main  exciter 
switches,  two  ampere  meters,  one  voltmeter  switch, 
two  field  rheostats  and  two  pilot  lamps  ;  two  feeder 
panels,  each  furnished  with  two  three-pole  quick 
break  switches,  one  for  power  and  one  for  arc  lights, 
two  ammeters,  six  expulsion  fuse  blocks,  and  one 
electrostatic  ground  detector. 

The  wiring  is  such  as  to  admit  of  any  circuit  being 
connected  to  either  or  both  machines.  The  cables  be- 
tween switchboards  and  machines  are  carried  in  con- 
duit, which  is  covered  by  iron  checker  plate. 

The  lighting  of  the  power  house  is  carried  out  by 
means  of  16  c.p.  incandescent  lamps,  set  very  closely 
together  just  below  steel  beams  which  carry,  the  travel- 
ling crane,  each  lamp  being  set  at  an  angle  of  45  with 
horizontal,  and  provided  with  a  neat  reflector.  The  wir- 
ing is  concealed  in  moulding,  and  switches  are  provided 
to  turn  on  the  lights  in  sections.    A  hand  operated  trav- 


one  hundred  and  twenty  feet  apart,  every  fourth  pole 
supporting  an  enclosed  arc  lamp.  The  lamp  poles  are 
35  feet  high,  and  the  others  30  feet,  and  all  are  painted 
with  four  coats  of  white  lead.  The  pole  line  represents 
an  unusually  neat  and  trim  appearance  owing  to  the 
fact  that  the  poles  were  set  and  plumbed  by  the  use  of 
the  Theodolite.  All  four-pin  cross-arms  are  supported 
by  an  ornamental  iron  brace,  the  design  of  which  is 
shown  in  accompanying  cut.  The  brackets  used  for  sup- 
porting the  arc  lamps  are  of  similar  ornamental  design. 

It  having  been  found  necessary  in  a  section  of  the 
canal  to  decrease  the  slope  of  the  bank,  it  was  deemed 
advisable  to  keep  the  lamp  poles  at  a  uniform  distance 
from  the  centre  of  the  canal.  Two  piles  were  therefore 
driven  into  the  canal,  between  which  the  lamp  poles 
were  set  and  bolted,  shore  guys  being  provided  to  guard 
against  mishap.  From  the  bank  to  each  of  these  poles 
a  painted  wooden  platform  has  been  erected  for  the  use 
of  the  lamp  trimmer. 


Interior  of  IVhvkr  Hoise. 


elling  crane  is  provided  of  sufficient  capacity  to 
easily  handle  the  heaviest  part  of  generators.  A  novel 
feature  of  the  generator  room  is  the  marble  mosaicfloor, 
which  is  worked  into  a  neat  and  artistic  pattern,  also 
the  substantial  ornamental  brass  railing  forming  a 
passage-way  down  one  side  of  the  room. 

The  switchboard  is  connected  to  the  transmission 
lines  by  means  of  highly  insulated  lead  encased  cables, 
which  pass  under  the  canal  and  terminate  at  fuse  blocks 
placed  in  a  neat  terminal  house,  in  which  are  also  lo- 
cated the  lightning  arresters  protecting  said  cables 
from  lightning  discharges. 

THE  TRANSMISSION  LINES. 

From  this  terminal  house  four  three-phase  circuits 
emerge.  The  circuit  to  upper  entrance  at  Coteau  Land- 
ing consists  of  No.  6  B  &  S.,  the  arc  lighting  circuit  be- 
ing of  the  same  size.  The  power  circuit  to  the  lower 
entrance  at  Cascades  Point  consi^ts  of  No.  4  B  &  S., 
and  the  arc  lighting  circuit  No.  2  B  &  S.,  all  bare  cop- 
per wires.  These  transmission  lines  are  carried  on 
red  cedar  poles, perfectlystraight  and  dressed  octagonal; 
they  were  brought  from  British  Colimibia,  it  having 
been  found  to  be  impossible  to  obtain  s;itisfactiiry  tim- 
ber nearer.   All  poles  are  set  six  feet  in  the  ground  and 


The  arc  lamps  are  of  the  Canadian  General  Electric 
Company'smultipleenclosedarctype  ;  the  capacity  is  7»-2 
amperes,  all  being  furnished  with  clear  inner  and  outer 
globes.  The  lamp  cases  are  weatherproof  and  are  fur- 
nished with  an  enamelled  metal  reflector.  These  lamps 
being  of  the  multiple  type,  are  each  provided  with  a 
thousand  watt  type  "H"  oil-cooled  transformer.  This 
extra  capacity  is  provided  to  insure  a  large  factor  of 
safety,  which  precaution  is  adopted  throughout  the  en- 
tire installation. 

THE  I?RIDGES. 

Crossing  the  canal  at  intervals  are  five  el«»ctricallv 
operated  bridges.  Tiie  motors  and  controlling  appar- 
atus are  contained  in  a  neat  cabin  situated  on  the  side 
of  each  bridge.  The  motors  are  of  two  horse  power 
capacilv,  operating  at  220  volts,  and  are  geared  to  the 
mechanism  for  tinning  the  bridt;e.  Between  the  elec- 
trical mechanism  and  the  bridge  gearing  a  flexible  fric- 
tion is  interposed,  which  is  operated  by  a  lever  and 
acts  either  as  a  clutch  or  a  brake  as  occasion  requires. 
The  bridges  each  weigh  upwards  of  100  tons,  and  the 
•neclianism  is  designed  to  open  or  close  them  within  ten 
minutes.  On  top  of  each  bridge  a  red  lantern  is 
placed  exactly  on  the  centre  line  of  the  canal,  showing 
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both  ways,  as  a  danj^er  si<,Mial  when  the  bridge  is  closed. 
This  lantern  is  lighted  by  a  cluster  of  incandescent 
lamps.  Power  is  conveyed  to  the  bridge  by  means  of 
submarine  cables  from  transformers  placed  on  one  ot 
the  line  poles  adjacent  to  the  bridge. 

OPERATION   OF  THE  LOCKS. 

The  locks  are  200  feet  long  by  46  feet  wide  and  are 
of  massive  concrete  and  stone  construction.  The 
lock  gates  are  of  particularly  substantial  construction 
and  are  built  up  of  Douglas  fir,  which  was  obtained  in 
Briiish  Columbia.  The  largest  gates  are  over  40  feet 
high  and  28  feet  broad  and  weigh  upwards  of  70  ton^. 
These  gates  are  closed  or  opened  by  a  steel  I 
beam  which  has  a  rack  secured  to  it,  the  rack  being 
operated  by  a  pinion.     There  is  a  recess  in  the  back 


V  iKvv  OF  Transmisshvn)  Line  — Pole  with  Bridcje  Motor 
Transformers  in  I''ore(;rol'ni). 


wall  which  receives  the  above  mentioned  I  beam  when 
gate  is  open. 

The  lock  gates  and  sluice  valves  are  operated  by 
Canadian  (ieneral  Electric  Company's  three-phase,  220 
volt  constant  speed  induction  motors,  in  the  following 
manner  :  The  lock  gale  motors  arc  of  tliree  h. p.  capac- 
ity and  are  connected  to  the  pin'on  which  operates  tli  ■ 
r;ick  by  a  pair  of  gears.  At  one  point,  however,  is  in- 
terposed a  friction  device  which  is  so  arranged  that  by 
operating  a  lever  two  friction  pulleys  can  be  brought 
into  contact,  thus  applying  the  power  to  move  the  gate, 
and  by  reversing  said  lever  a  powerful  brake  is  applied, 
wiiich  is  used  to  arrest  the  motion  of  gate  and  thus 
prevent  it  striking  with  more  than  necessary  force  the 
mitre  sill  when  closing  or  the  recess  when  open'ng. 
This  brake  has  aiu^thor  use,  viz.,  that  when  the  gates 


SpicciAL  Constriction  oi'  Lamp  I\iles. 


are  open  and  a  vessel  i-  passing  through  the  sanu 
tendency  is  for  the  gates  to  start  to  close,  caused  by 
the  ve'-sel's  motion;  the  brake  being  applied  effectually 
prevents  this. 

That  part  of  the  above  mech  uiism  which  is  more 
intimately  connected  with  '.he  motor  is  housei.!  in  a  ca  t 
iron  box  fitted  with  a  rain-proof  cover.  The  top  of  thj 
box  projects  about  15  inches  above  top  of  coping  of 
lock.  The  lever  which  operates  the  frictions  is 
attached  to  a  shaft  which  projects  through  the  wall  of 
box,  as  also  does  another  shorter  lever  which  operates 
a  reversing  switch  used  to  reverse  the  direction  of  ro- 
tation of  motor.  The  mechanism  isso  arranged  that  the 
power  required  to  start  motor  is  very  small,  the  only 
friction  at  starting  being  that  of  a  small  pinion  and 
gear  and  four  bearings.  The  motor  can  thus  be  re- 
versed in  a  very  few  seconds.  This  feature  is  of  im- 
portance, as  it  enables  the  motion  ot  the  gate  to  be 
reversed  with  surprisingly  small  loss  of  time  in  case  of 
emergency.  In  order  that  an  operator  can  tell  exactly 
when  a  g.ite  is  closed  or  open  without  specially  looking 


('ii:ni:rai.  \  ii;w  o\-  Lock,  Siiowinc  Loi  aiton  of  Motor 
HoxKs,  Lamp  I'oi.ks  and  Switch  Cabin. 
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at  it,  an  indicating-  device  is  arranged  inside  the  box 
and  an  index  hand  passmg  over  a  scale  on  the  outside 
of  box  shows  exactly  when  the  gate  arrives  at  the  end 
of  its  travel  in  either  direction.  The  above  mechanism 
is  so  arranged  that  the  gate  will  open  or  close  in  one 
minute. 

The  mechanism  which  operates  the  sluice  valves  is  of 
exactly  the  same  design  as  that  which  operates  the 
lock  gates  except  that  the  motor  is  of  one  horse  power 
capacity.  The  mechanism  is  arranged  to  open  the 
sluice  valves  in  4c;  seconds. 

THE  SWITCH  HOUSE. 

The  transformers  which  supply  current  to  the  lock 
motors  are  contained  in  a  switch  house  of  artistic  de- 
sign, as  will  he 
seen  by  referring 
to  the  illustra- 
tion. These 
transformers,  of 
which  there  are 
two,  are  of  7,- 
500  watts  capa- 
city, thus  allow- 
ing ample  mar- 
gin for  large 
overloads  on  the 
motors.  The 
switch  house 
also  contains  a 
fuse  cabinet 
which  holds  a 
fuse  block  for 
each  molor  and 
each  lighting  cir- 
cuit. Above  the 
fuse  cabinet  is 
arranged  an  en- 
closed switch  wiih  a  projecting  handle  to  operate 
same.  By  means  of  this  switch  current  can  be 
cut  off  from  the  entire  lock.  As  this  switch  house 
is  used  by  the  lock  operators,  everything  is  ar- 
ranged with  a  view  to  the  greatest  possible  safety, 
and  therefore  all  metal  carrying  current  is  enclosed  in 
a  substantial  and  effective  manner.  These  switch 
cabins  are  lighted  inside  by  16  c.p.  incandescent  light-. 
Outside  these  houses  on  the  side  facing  lock  are 
arranged  six  32  c.  p.  incandescent  lamps  in  marine 
weatherproof  fixtures.  The  lock  motors  are  connected 
to  the  fuse  blocks  in  the  above  mentioned  fuse  lahinet 
by  means  of  highly  insulated  lead  encased  cables,  which 


enter  the  cast  iron  motor  boxes  through  brass  stuffing 
boxes. 

The  general  lighting  of  the  canal  by  arc  lights  is 
very  effective,  making  it  practically  as  easily  navigable 
by  night  as  by  day.  Both  entrances  and  all  locks  are 
lighted  on  both  sides  of  canal. 

OTHER  FEATURES. 

The  electrical  apparatus  installed  along  the  canal  is 
very  effectively  protected  against  lightning,  lightning 
arresters  of  the  Canadian  General  Electric  Company's 
short  gap  type  being  installed  at  each  lock  and  at  every 
point  where  cables  pass  under  the  canal  for  lighting, 
power  or  telephone  services. 

In  order  to  facilitate  the  operation  of  canal,  com- 
munication be- 
tween all  locks, 
bridges,  offices 
and  power 
house  is  carried 
on  by  a  tele- 
phone system, 
which  pro\  es  to 
be  very  efficient 
and  effective. 

To  provide 
against  the  cold 
weather  which 
usually  occurs 
during  the  first 
three  or  four 
weeks  after 
n  a\  igation 
opens  and  dur- 
ing the  last  few 
weeks  at  the 
close  of  naviga- 
tion,  electric 

healers  are  placed  in  all  lock  switch  houses  and 
bridge  cabins.  These  are  750  watts  capacity  each. 
This  heating  system  is  aUo  extended  to  the  power 
house,  in  which  a  750  watt  electric  heater  is  installed 
in  eac'i  of  the  living  rooms  and  4,000  watt  healers  in 
the  store  room.  The  heaters  are  of  the  Simplex  Elec- 
trical Company's  manufacture. 

Since  the  operation  of  the  sluices,  locks  and  bridges 
by  electricity  it  has  been  found  to  result  in  a  saving  of 
labor  equal  to  50  per  cent.,  there  now  being  required 
for  the  operation  of  the  locks  only  two  men,  instead  of 
four  as  previously. 


One  of  the  Hichway  Bridges,  Show  im;  Oi'ekatim.  Cahin  and  Sic.nal  Lamp. 


Night  \'ik\\  ok  Canai.  kkom  1vAii.\\  a\  I^kuv.k. 
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Parliament  Buildings  and  Grand  Allee,  Quebec. 


iM AIM  i;i,i,o  I  viu  i.u,  Ori  uKf. 
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that  as  much  information  as  possible  be  brought  out 
at  this  convention  in  regard  to  the  systems  in  use 
throughout  this  country  and  elsewhere  for  protecting 
long  distance  transmission  lines  as  well  as  local  dis- 
tribution systems  from  lightning.  There  will  be  two 
papers  on  street  railway  subjects  as  well  as  several 
topics  for  discussion  by  street  railway  men.  The 
papers  are  all  of  a  high  standard  and  the  discussion 
upon  them  will  be  participated  in  by  men  of  high 
standing  in  practical  and  theoretical  work.  The  papers 
and  discussions  alone  will  amply  repay  attendance  at 
the  convention,  and  it  is  expected  that  all  departments 
of  the  electrical  industry  will  be  well  represented. 


The  subjects  of  the  papers  to  be  pre- 

The  0.  E.  A.      sented    at    this    Convention  are  of 
Convention. 

great  interest  and  value  to  all  com- 
panies controlling  or  operating  electrical  industries. 
The  two  papers  on  arc  lighting  will  be  particularly 
valuable  at  this  time  when  there  is  such  an  agitation 
through  this  country  and  the  United  States  towards 
changing  the  present  systems  of  street  illumination 
for  others  of  more  economical  operation.  The  subject 
to  be  presented  by  Mr.  Percy  H.  Thomas  of  the 
Westinghouse  Electric  &  Manufacturing  Co.,  will  also 
be  particularly  valuable  at  this  time,  inasmuch  as  there 
is  a  great  diversity  of  opinion  as  to  the  proper  means 
of  protecting  long  distance  transmission  lines  from 
static  discharges  and  efficient  protection  from  light- 
ning, This  paper  of  Mr.  Thomas'  in  itself  will  be  well 
worth  going  a  long  distance  to  hear.     It  is  desirable 


The  apparent   success  which  has  ac- 

Steam  Turbines. 

companied  the  introduction  of  the 
steam  turbine  is  attracting  much  ailention.  and  by 
many  it  is  regarded  as  one  of  the  most  significant  steps 
that  has  been  made  in  the  engineering  field  in  recent 
years.  It  is  claimed  that  it  represents  the  coming  type 
of  apparatus  for  this  purpose.  The  largest  steam  tur- 
bine generator  yet  installed  on  this  continent  is  in  the 
power  station  of  the  Hartford  Electric  Light  Company, 
of  Hartford,  Conn.  It  is  a  reserve  unit  consisting  of  a 
steiim  turbine  of  about  2,100  kilow-atts  capacity  direct- 
coupled  to  a  two-phase  2,400  volt  generator,  this  unit 
being  intended  as  an  auxiliary  to  aid  the  water-power 
plant.  Steam  is  generated  in  water-tube  boilers,  which 
are  fired  by  mechanical  stokers,  bituminous  slack  coal 
being  used.  The  steam  turbine  is  of  the  W'estinghouse- 
Parsons  type.  Steam  is  admitted  at  the  govenor  valve 
and  arrives  at  the  chamber  at  the  small  end  of  the  rev  olv- 
ing part  of  the  turbine.  The  steam  passes  along  to  the 
right  through  the  turbine  blades, passing  through  a  series 
of  fixed  blades  which  deflect  it  in  one  direction,  thence 
striking  the  moving  blades  of  the  turbine,  which 
deflect  it  in  the  opposite  direction,  and  so  on.  In  this 
way  the  current  of  steam  impinging  upon  the  moving 
blades  drives  them  around.  The  areas  of  the  passages 
increase,  progressing  in  volume  corresponding  with 
the  expansion  of  the  steam.  The  turbine  in  question 
with  its  generator  is  33  feet,  ^  inches  long,  8  leet,  9 
inches  wide,  and  weighs  175,000  pounds.  Since  the 
installation  of  the  machine  a  number  of  tests  have 
been  m.ide,  which  are  said  to  show  a  steam  economy 
of  the  most  reirarkable  character,  and  an  efficiency  so 
high  as  to  leave  no  doubt  in  the  minds  of  those  who 
are  operating  it  that  it  represents  the  coming  type  of 
steam  prime  mover  for  central  station  purposes.  It  is 
readily  started  and  its  operation  is  quiet  and  free  from 
vibration.  It  is  significant  that  ^team  turbines  are  to 
be  adopted  by  the  Metropolitan  Railway  Coiiip.my  and 
and  the  Metropolitan  District  Electric  Traction  Com- 
pany, of  London,  England.  The  station  of  the  former 
company  will  contain  three  sets  of  3,500  kilowatts 
capacity  each,  and  that  of  the  latter  four  sets  of  5,000 
kilowatts  each.  .As  with  the  Hartford  plant,  steam 
will  be  generated  in  water-tube  boilers.  These  instal- 
lations clearly  indicate  that  the  steam  turbine  has  been 
received  with  favor  and  that  it  is  likely  to  he  quite 
generally  adopted  by  central  stations  in  the  near  future. 


The  time  for  receiving  tenders  for  the  in>tallaiion  ot  a  tele- 
phone .sN.stem  in  the  city  of  Ottawa  expired  on  May  J9»h.  It  is 
iinder>tood  that  the  only  otTor  received  was  sut'vmilted  hy  Mr. 
O.  W.  Rosfers.  The  city  called  tor  lenders  witliout  furnishing- 
am  specifications. 
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G.  N.  W.  TELEGRAPH  COMPANY,  QUEBEC. 

It  appears  that  the  business  of  the  G.  N.  W.  Telegraph  Com- 
pany in  Quebec  has  been  steadily  increasing  for  the  past  three 
years,  and  the  staflf  of  employees  has  been  growing  larger,  until 
there  are  now  over  fifty  names  on  the  pay  rolls,  and  ihe  operat- 
ing room  has  been  enlarged  to  double  its  former  capacity.  Two 
years  ago  there  was  only  one  "quadruplex  "  instrument  in  use  in 
the  office,  and  it  was  found  sufficient  for  the  requirements  of  the 
business.  During  the  past  three  years  the  business  has  so 
materially  improved  that  it  has  been  found  necessary  to  establish 
four  additional  quadruplex  circuits. 

In  the  last  two  years  the  company  erected  an  additional  wire 
between  Quebec  and  Montreal,  and  another,  of  the  largest 
gauge,  between  Quebec  and  Moncton,   to  accommodate  Ihe 


Mr.  Edwin  1'oI'e, 

Manager  G.  N.  W.  Telegraph  Company,  Quebec. 

traffic  vvilh  the  cables  and  with  the  Lower  Provinces,  and  an  ad- 
ditional wire  was  put  up  between  Quebec  and  Murray  Bay  to 
improve  the  connection  with  the  Government  lines  extension  to 
the  Straits  of  Belle  Isle.  They  also  completed  a  first-class  line 
along  the  route  of  the  Great  Northern  Railway  to  Hawkesbury, 
and  put  up  another  wire  on  the  Quebec  &  Lake  St.  John  Rail- 
way, to  meet  the  rapid  development  of  the  dislrcis  traversed  by 
those  two  Quebec  railways.  Additional  wires  are  also  contem- 
plated for  the  districts  east  of  Quebec. 

The  enumeration  of  the  wires  woiked  by  the  company  between 
Quebec  and  Montreal  is  an  illustration  of  the  great  facilities 
which  it  has  for  despatching  the  messages  entrusted  to  it.  On 
the  Canadian  Pacific  Railway  they  have  four  wires  carried  by 
two  separate  lines  of  poles,  the  same  accommodation  on  the 
Grand  Trunk,  and  on  the  Intercolonial  Railway  and  Great 
Northern  Railway  respectively  two  wires  and  one  line  of  poles. 
There  is  a  single  line  of  poles  and  wire  along  the  highway  on  Ihe 
uorlh  shore,  and  a  similar  line  on  the  south  shore,  making  in  all 
8  lines  of  poles  and       lines  of  wire. 

Direct  communication  is  had  with  Montreal,  Sherbrooke, 
Hawkesbury,  Ottawa  and  Toronto  on  Ihe  west,  and  with  Ber- 
simis,  Chicoutimi,  Gaspe,  Campbellton,  Moncton,  St.  John,  and 
Halifax  on  the  east.  All  the  >ignal  stations  on  Ihe  St.  Lawrence 
are  also  in  direct  connection  with  Quebec,  lo  the  gical  advan- 
tage of  Ihe  shipping  interests. 

One  of  the  most  interesting  parts  of  llie  telegraphic  appar.ilus 
is  the  battery  by  which  the  numerous  wires  are  ope  rated.  A 
current  from  the  power  house  of  the  Quebec  Railway,  Light  and 
Power  Company  at  Montmorency  operates  an  electric  motor  in 
the  telegraph  building,  which  in  linn  operates  I  wo  dynamos 
specially  built  for  the  work,  and  these  dynamos  charge  some 
five  hundred  cells  of  storage  battery.  Thus  Ihe  energy  and 
power  of  Montmorency  Falls,  afler  various  alterations,  is  sent 
out  in  every  direction  for  hundreds  of  miles  and  reaches  points 
in  fovir  difl'erent  proviiu  i-s. 

The  head  offices  of  the  G.  N.  W.  Telegraph  Company  are  in 
the  "  Telegraph  Building,"  S3  St.  Peu-r  sireel.  Mr.  lulwin 
Pope,  of  whom  a  portrait  is  shown,  is  local  manager. 


THE  BELL  TELEPHONE  COMPANY,  QUEBEC. 

The  Bell  Telephone  Company's  Quebec  Exchange  is  situated 
at  the  corner  of  St.  John  and  St.  Angele  streets.  The  building 
was  erected  in  i8g8,  and  the  Exchange  was  installed  in  March, 
iSgg.  The  switchboard  is  of  the  type  known  as  the  "  Branch 
Terminal  Multiple  Switchboard,"  with  self-restoring  drops.  With 
regard  to  the  electiical  features,  commencing  at  Ihe  basement, 
the  subsciibers'  lines  enter  the  building  in  cables  of  150  pairs 
of  wires  each,  all  cables  entering  the  building  underground. 
These  lead  covered  c.tbles  are  potheaded,  and  rubber  covered 
flexible  ends  are  run  from  the  potheads  to  Ihe  arrester  side  of 
the  main  dislribuling  rack.  The  rack  is  an  open  iron  frame- 
work. To  the  arrester  side  of  the  rack  the  flexible  cable  ends 
from  the  potheads  are  connected,  while  to  the  other  side  are 
connected  ttie  cables  leading  lo  the  switchboard.  The  arresters 
used  on  the  main  distributing  rack  are  a  combination  to  protect 
against  lightning  and  "  sneak  "  currents.  The  lightning  arrester 
consists  of  two  plates  of  carbon  separated  by  a  ring  of  mica  ; 
lightning  or  other  high  potential  currents  will  jump  the  air 
gap  to  ground  without  passing  through  the  switchboard.  The 
"sneak"  current  protector  is  somewhat  moie  complicated, 
consisting  of  a  small  coil  of  German  silver  wire,  wound  on  a  hol- 
low brass  spool,  a  short  pin  i>as^ing  through  the  hole  in  the 
spool,  being  held  in  place  by  a  drop  of  fusible  allov,  the  whole 
mounted  in  a  rubber  case.  This  contrivance  is  held  between  two 
springs.  When  a  current  greater  than  Ihe  switchboard  appar- 
atus will  stand  commences  to  flow  in  the  circuit,  the  spool  heats, 
melting  the  alloy  and  releasing  the  pin,  thus  grounding  the  line, 
and  cutting  off  the  heavy  current  from  the  switchboard.  The 
two  sides  of  the  rack  are  connected  together  with  jiniiper  wires. 
At  this  rack  are  made  all  changes  due  to  new  work,  removal  of 
instruments,  changes  in  location  of  instruments,  etc. 

Leaving  the  main  rack,  the  lines  pass,  in  cables,  upstairs  lo 
the  switchboard, which  consists  of  18  subscribers  operators'  posi- 
tions, two  in-coming  trunk  positions  and  Iwo  long  distance  posi- 
tions. The  ultimate  capacity  is  3,000  subscribers'  lines  and  120 
out-trunk  lines.  The  present  equipment  is  1800  subscribers' 
lines,  60  out-trunk  lines,  30  in-trunk  lines,  and  20  long  distance 
lines.    The  woodwork  of  the  switchboard  is  polished  mahogany. 

The  subscribers'  lines  and  the  out-trunk  lines  are  multiplied 
every  six  panels  throughout  the  board,  so  that  each  operator  can 
easily  reach  any  number  in  the  Exchange.  The  multiple  is  car- 
ried to  the  long  distance  positions,  thus  doing  away  with  a 
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switching  operator.  The  in-l niiik  lines  .ire  contri)lleil  by  signal 
l.imps  in  front  of  tlu-  in-lriiuk  operal*)r. 

The  self-ivstoi  ing  droi)s,  transmitters,  lamp  signals,  etc.,  are 
operated  from  a  four  and  two  volt  circuit,  powci-  tor  jvliich  is  ob- 
tained from  storage  b.itteries.  The  storage  baller  es  are  con- 
nectetl  up  in  multiple  scries,  three  in  .series,  two  in  multiple,  so  as 
to  give  a  difference  of  potential  of  two  or  four  volts.  The  gen- 
erator for  ciiarging  the  four  volt  stor.ige  batli-iy  is  belled  to  a  500 
volt,  3  li.p.,  two-phase  imluction  motor,  'fhis  four-  voll  ciicuit  is 
chargcil  ami   iliscliargoil  at  llio  s.iriu'  time,  the  geiieialor  being 
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designed  so  as  not  to  introduce  any  disturbance  in  the  trans 
milter  circuits  while  charginjj. 

The  trunii  signals  and  pilot  lamps  are  operated  from  a  20  volt 
circuit.  The  generator  for  charging  these  batteries  is  also  driv- 
en by  an  induction  motor.  The  ringing  current  is  obtained  from 
a  ^  h.p.  ringing  generator  driven  by  a  small  induction  motor. 
The  machines  and  power  circuits  are  controlled  by  an  elaborate 
power  switchboard,  the  switches,  etc.,  being  mounted  on  a  pol- 
ished marble  slab. 

The  very  best  material  and  workmanship  have  been  employed 
throughout,  and  the  Exchange  compares  favorably  with  any 
Exchange  of  this  discription  in  the  world.  In  this  Exchar>ge  and 
the  branch  in  St.  Roch's  suburbs,  which  has  similar 
equipment  and  apparatus,  over  2,000  subscribers'  wires  centre, 
whose  average  calling  rate  is  ten  calls  per  day,  or  a  total  of 
20,000  calls  daily. 

Submarine  telephone  cables  laid  opposite  the  city  connect 
with  Levis  and  the  South  Shore,  while  another  submarine  cable 


from  Cap  Rouge  to  Etchemin  provides  an  outlet  to  New  Liver- 
pool, Chaudiere  and  Beauce  Districts.  These  cables  in  the  first 
instance  are  extremely  costly,  and  subject  to  frequent  interru{>- 
tions  from  ice  pressure,  anchors  on  drifting  ships  and  rocky 
river  bottom,  which  on  account  of  the  constant  tidal  and  current 
motion  wears  the  armour  away. 


THE  A.  I.  E.  E. 


The  nineteenth  annuel  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  held  in  Xew  York  on  May  20th.  The 
ri-porls  presented  showed  a  net  gain  in  membership  of  239 
during  the  year  and  an  increase  of  814,844.48  in  net  assets. 
Charles  F.  Scott,  of  Pittsburg,  Pa.,  was  elected  president  for  the 
ensuing  year.  Mr.  Scott  is  chief  electrician  for  'he  Westing- 
house  Electric  6c  Manufacturing  Company  and  has  been  a 
member  of  the  Institute  since  1892.  Papers  were  presented  on 
"  Some  Notes  on  European  Practice  in  Electiic  Traction  with 
Three-phase  Alternating  Current,"  and  "  A  Novel  Combination 
of  Polyphase  Moiors  for  Traction  Purposes." 


View  of  Shawinigan  Falls,  Quebec,  on  St.  Mai  rice  River  ami  tiRKAT  Norhier.v  Railway. 
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NATIONAL  ELECTRIC  LIGHT  CONVENTION. 

The  annual  convention  of  the  National  Electric  Light  Associa- 
tion was  held  in  Cincinnati,  Ohio,  May  20th  to  22nd.  The  at- 
tendance was  about  550,  the  largest  in  rerent  years.  The  Can- 
adian representatives  were  :  Frederic  Nichols,  Toronto  ;  P.  G. 
Gossler,  W.  McLea  Walbank,  Alired  Colyer  and  R.  S.  Kelch, 
Montreal  ;  A.  A.  Dion  and  John  Murphy,  Oitawa;  C.  B.  Hunt, 
London. 

An  address  of  welcome  was  extended  to  the  visitors  by  Gen- 
eral A.  Hickenlooper,  president  of  the  Cincinnati  Gas  &  Elec- 
tric Company,  and  acknowledged  on  behalf  the  Association  by 
Mr.  Frederic  Nichols.  The  programme  was  a  departure  from 
former  methods  insofar  as  long  papers  on  technical  subjects 
were  eliminated  and  short  written  discussions  on  subjects  of 
practical  inportance  to  central  station  managers  substituted 
therefor. 

The  president,  in  his  address,  pointed  out  that  the  greatest 
opportunity  for  increasing  the  earnings  of  central  slat'ons  lay  in 
the  development  of  maikets.  He  said  that  recently  a  manufac- 
iirer  gave  a  bid  on  a  steam  turbine,  direct-connected  to  an  alter- 
nating-curient  generator,  with  a  guarantee  of  steam  consump- 
tion which  would  be  almost  equal  to  ten  pounds  of  steam  per  in- 
dicated horse  power  in  our  old  type  engines.  He  announced  him- 
self in  favor  of  the  metric  system  of  weights  and  measures  and 
denounced  municipal  ownership.  Ninety  per  cent,  of  all  the 
municipal  plants  whwrh  had  been  installed  had  proven  rank  fail- 
ures. Many  ot  them  had  been  abandoned,  and  many  others  of 
them  would  be  disposed  of  if  the  taxpayers  really  knew  the  re- 
sults obtained  in  these  plants.  Regarding  the  development  of  a 
market,  the  president  stated  that  central  stations  only  sold  from 
ten  per  cent,  to  thirty  per  cent,  of  the  amount  of  current  they 
were  capable  of  generating,  and  plants  were  practically  idle  for 
about  70  to  90  p;r  cent,  of  the  time.  While  it  was  not  possible 
to  acquire  a  daily  unilbrm  load,  he  thought  station  managers 
could  greatly  influence  the  load  factor  of  iheir  stations  by  the 
class  of  business  they  encouraged.  Line,  meter  and  transformer 
efficiency  had  often  been  so  low  in  alternating  current  stations 
that  the  stations  were  paid  for  but  from  35  to  65  per  cent,  of  the 
current  sent  out,  and  even  then  the  cost  cf  lost  current  in  alter- 
nating stations  was  not  as  great  as  the  additional  interest 
charged  in  direct-current  stations.  It  was  simply  absurd  ever  to 
expect  to  develop  the  central  station  business  properly  as  long  as 
charges  are  made  only  on  the  basis  of  current  consumed.  In 
Conclusion  the  president  urged  that  more  consideration  be  given 
by  central  station  men  to  underground  construction. 

A  number  of  short  and  interesting  papers  were  read,  including 
the  following  :  "  Performance  of  the  Present  220-volt  Lamp,"  by 
F.W.C.  Bailey,  Columbus,  Ohio  ;  "Three-Phase  vs.  Two-Phase 
for  City  Distribution,"  by  B.  H.  Behrend,  Cincinnati,  and  C.  F. 
Scott,  Pittsbuig  ;  "  Possibilities  of  Sign  and  Decorative  Light- 
ing," by  E.  J.  McAllister,  Newark,  N.  J. 

The  afternoon  of  Tuesday  was  devoted  to  a  discussion  of 
lamp  efficiency  and  lamp  renewals,  short  i  onlributions  on  these 
subjects  having  been  submitted  by  several  of  the  members. 
L.  A.  Ferguson,  of  Chicago,  said  that  he  believed  that  the  time 
was  coming  when  an  eight  candle-power  lamp  would  be  the 
standard  in  this  cDuntry  rather  than  the  sixteen  candle-power. 
There  was  a  discussion  on  the  "  Nernst  Lamp,"  "  Steam 
Turbines,"  "  Hot  Water  vs.  Steam  Heating,"  and  other  subjects. 

A  visit  was  made  to  the  new  factory  of  the  Bullock  Electrical 
Manufacturing  Company,  situated  in  a  suburb  of  Cincinnati.  It 
was  decided  to  hold  the  next  convention  in  Chicago  in  May,  1903. 
Lewis  A.  Ferguson,  of  Chicago,  was  chosen  president  ot 
the  Association,  and  P.  G.  Gossler,  of  Montreal,  was 
elected  as  a  meinber  of  the  Executive  Committee. 

A  new  scale  of  .iierrbership  was  adopted,  to  lake  effect  in 
January,  1903.  All  members  atlmitted  after  that  date  will  be 
requited  to  pay  an  initiation  fee  of  .$25.  Annual  dues  after  that 
date  will  be  fixed  as  follows  :  For  members  from  cities  having 
20,000  population  or  less,  $10  ;  20,000  10  300,000,  $25  ;  over 
300,000  $50. 

Till-  t'onsolidateil  H^Iectiical  Company,  of  Toronto,  is  arrang- 
ing for  a  factory  at  St.  Catharines,  Out.  Tlie  company  have  a 
capital  stock  of  $100,000. 

Laborer  (waving  flag) — "  Ycz'll  hav  ter  turn  back.  This 
sthreet's  closed."  Driver — What's  it  closed  for?"  Laborer — 
"Bekase  it's  jisi  been  opened  be  the  tillyphone  company  ter  put 
down  Iheir  wires.    Tli.it's  why  it's  closed."  —  Philadelphia  I'icss. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  Ma\  24TH,  1902. 

The  late  strike,  in  which  an  attempt  by  a  Union  to  get  increase 
of  pay,  shorter  hours,  and  a  recognition  of  the  Union,  proved  a 
disastrous  failure.  No  doubt  some  of  the  "'outside  construction" 
men  had  grievances  in  the  way  of  pay,  they  claiming  that  as  the 
city  paid  $1.50  per  day  for  snow-shovelling,  that  anything  less 
was  not  commensurate  pay  for  climbing  poles  among  2000  volt 
live  wires,  etc.  Further,  that  inen  doing  similar  work  got  better 
pay  in  other  cities,  such  as  Toronto.  Some  employers  retort 
that  no  other  city  but  Mc>ntreal,  which  is  noted  for  its  municipal 
extravagance,  would  pay  $1.50  for  shovelling  snow.  Be  that  as 
it  may,  the  strike  was  badly  advised,  baJly  handled,  and  totally 
unnecessary,  in  fact  was  like  99  "ttrikes"  out  of  100,  "bungled". 
However,  as  the  men  have  gone  back  to  work  it  is  to  be  hoped 
that  the  companies  will  now  investigate  the  wages  question  and 
prove  the  foregoing  remarks.  The  nine  hour  clause,  it  is  to  be 
earnestly  hoped,  will  be  put  in  force  soon  by  all,  not  only  to 
benefit  the  employees  but  also  the  employer,  but,  mark  you,  not 
necessarily  at  10  hours'  pay  for  9  hours'  work. 

The  union  agreement,  to  which  signature  was  properly  refused 
by  companies  and  contractois  alike,  was  simply  preposterous. 
No  business  man  or  corporation  could  expect  to  run  (except  into 
insolvency)  unless  by  managing  their  own  affaiis.  The  laborer 
is  worthy  of  his  hire  and  can  surely  obtain  it  some  way  without 
putting  the  general  public  to  the  discomforls  of  a  "strike  ". 

During  the  strike  it  was  wonderful  to  see  the  interest  the  civic 
fathers  took  (suddenly)  in  electrical  workers.     A  vote  is  a  vole  ! 

Tenders  are  in  for  an  electrii  al  pumping  plant  for  Montreal 
upper  reservoir  pumping  station,  and  at  this  juncture  it  behooves 
some  wise  acre  to  rush  into  the  daily  press  lo  say  that  a  500  volt 
series  D.  C.  motor  run  off  a  trolley  in  some  New  Brunswick 
hamlet  was  a  failure  and  for  Montreal  to  beware!  It  did  not 
prove  a  success  pumping  municipal  water,  hence  Montreal's  will 
also  be  a  failure.  We  happen  to  have  a  motor,  and  a  good  big 
one  too  at  that,  doing  just  such  work  already. 

The  underwriters  have  notified  all  cold  .storage  people  in 
Montreal  thai  they  must  either  put  their  wiring  in  conduit  or  sub- 
mit to  an  extra  25  cents  per  $100  on  insurance,  besides  being  in- 
spected every  three  months.  Although  cold  storage  wiring  is 
proverbially  bad,  this  action  seems  rather  drastic,  being  the  out- 
come of  a  hre  at  a  cold  storage  warehouse,  caused,  however,  by 
transformer  breaking  down  and  throwing  2000  volts  into  the 
Luildinsf.  What  if  some  owners  go  back  to  coal  oil  stable 
lanterns?    Are  they  not  more  dangerous? 

Montreal  is  speaking  of  having  its  streets  sprinkled  elfcti  ically, 
i.e.,  by  the  Montreal  Street  Railway  Company,  instead  of  by  the 
picsent  primitive  one-horse  water  carts.  Quebec  has  done  this 
for  some  time,  the  Quebec  Electric  Railway  Company  having 
some  cars  specially  adapted  for  the  work.  Montreal,  although 
10  the  fore  in  many  matters,  is  considerably  behind  Quebec  in 
this  one. 

There  is  an  extensive  but  yet  unfilled  demand  for  an  altoraling 
current  fan  motor  of  small  type  for  private  house  and  sick  room 
— one  thai  will  not  give  much  wind;  will  run  noiselessly  al  slow 
speed,  so  that  if  need  be  can  be  left  running  all  night  without 
keeping  its  owner  awake.  Some  of  the  manufacturers  of  the  ex- 
cellent office  fans  now  on  the  market  might  give  us  one  more 
step  in  the  speed  control  lo  suit  above  r.,quirements. 

The  following  persons  known  to  the  electrical  fraternity  were 
in  Mrntical  recently:  Mr.  John  Carroll,  former  manager 
luigene  F.  Phillips  Electrical  Works  and  now  representing 
Stuart,  Howland  it  Company,  of  Boston,  and  the  New  England 
Electric  Manufa<  tuf ing  Company,  also  of  Boston;  Mr.  1'.  H. 
Hover,  representing  New  York  Insulati-d  Wire  Coin|i.iiiy;  Mr. 
H.  W.  Biivon,  iei)resenting  Western  Electric  Company,  New 
York;  Mr.  H.  E.  Monk,  representing  W.  R.  Ostraiufer  iV'  Co., 
New  York. 

It  is  not  like  usual  N'ankee  astuienoss  10  flood  the  C.matlian 
electrical  trade  with  circul.irs  ami  price  lists  of  Canadian  and 
India  mica.  The  former,  n;itHr,illy,  wi-  can  procure,  with  ex- 
treme facility,  although  our  U.  S.  neighbors  do  control  two  or 
three  of  our  mines  "there  are  others".  As  to  India,  surely 
England  is  our  bellei  market  for  such,  not  lo  speak  of  llie 
chances  of  t)referenlial  tari  ifl  applying  also. 

Surely  there  is  an  opening  in  C:inad.i  for  one  of  our  v.irious 
i  iiMier  companies  to  turn  out  "tlecent"  lianl  rubber  such  as  can 
be  liiincd  up  and  uscil  for  electrical  purposes. 
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LINING  UP  SHAFTING. 

By  Joseph  e.  Lewis. 
The  following  method  of  lining  up  shall ing  seems  to  be 
known  by  very  few  engineers:  Referring  to  Fig.  i,  A  is  a 
straight-  edge,  which  may  be  inade  from  a  piece  of  pine  board 
about  4  feet  long.  It  must  be  rigidly  supported  by  uprights, 
from  the  floor,  or  otherwise,  as  is  most  convenient,  so  that  the 
top  is  at  the  height  of  the  centre  of  the  shaft.  Bring  the 
straightedge  to  the  true  horizontal  by  the  use  of  a  spirit  level 
and  fix  it  securely  in  place.  For  short  lines  of  shafting  it  may  be 
located  at  one  euJ,  for  long  lines  at  the  middle.  On  each  rafter 
that  supports  a  hanger,  nail  a  short  stick  B,  with  one  nail,  so 
ihat  it  may  be  swung  up  out  of  the  way  when  not  in  use  as  shown 
in  Fig.   2.    The  bottom  ends  may  all  be  brought  into  line  by 
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in  the  correct  position,  it  is  an  easy  matter  to  adjust  each  bear- 
ing by  throwing  the  string  wiih  the  nms  on  the  ends  over  the 
shaft  at  the  bearing  to  be  tested,  and  adjusting  the  set  screws 
until  the  line  C  is  exactly  central  between  the  two  ends  of  the 
string.  You  will  notice  that  variations  in  the  size  of  shafting  do 
not  hinder  this  operation  in  the  least  as  is  the  case  when  a  line 
is  stretched  at  one  side  and  attempts  are  made  to  measure  in 
from  it  to  the  shaft;  and  furthermore  the  presence  of  the  puUevs 
is  no  objection  whatever.  Any  shaft  may  be  tested  in  this  man- 
ner during  the  noon  hour,  except  when  the  belts  interfere  with 
line  C.  Where  this  is  the  case  sufficient  time  must  be  allowed 
to  remove  such  belts  as  are  in  the  wav. 

If  the  shafting  was  put  up  with  sticks,  as  above  ex- 
plained, it  may  also  be  tested  for  the  horiEonlal  plane 
in  a  very  few  moments.  If  the  sticks  a>e  not  in  posi- 
tion, and  it  is  desired  to  test  the  alignment  of  a  shaft  already 


Center  Ltne  of  Shaft 
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sighting  carefully  along  the  straightedge.  For  long  lines  sight 
in  both  directions  from  the  middle.  The  ends  of  these  sticks 
will  also  lie  in  the  same  horizontal  plane  at  the  height  of  the  cen- 
ter of  the  shaft. 

The  hangers  may  now  be  put  up  and  the  shaft  placed  in  posi- 
tion and  adjusted  to  the  true  level  by  testing  each  bearing. 
For  this  purpose  the  sticks  B  may  be  turned  down  as  shown 
in  Fig.  2,  and  the  renter  of  the  shaft  brought  to  the  level  at  each 
bearing.  This  may  easily  be  done  by  the  eye.  To  test  the  re- 
sult, a  small  spirit  level  may  be  laid  across  the  top  of  the  shaft 
and  a  line  drawn  on  B  as  shown.  The  distance  from  the  end  of 
this  line  to  the  end  of  B  should  be  just  one-half  of  the  diameter 
of  the  shaft.  The  sticks  should  be  turned  up  out  of  the  way  and 
left  where  they  are,  so  that  the  alignment  may  be  tested  at  any 
time. 

Having  adjusted  all  of  the  bearings  to  the  same  horizontal 
plane,  we  may  now  test  them  on  the  vertical  plane.  This  is 
easily  accomplished,  whether  the  pulleys  are  in  position  or  not. 
We  will  suppose  that  they  are,  and  Ihat  the  sliaft  varies  from  3" 
nominal,  at  the  middle,  tc  i  '4"at  the  ends.  Take  two  pieces  of 
string  and  tic  a  nut  10  each  end  of  each  piece.  Throw  one  piece 
over  the  shaft  near  the  bearing  at  one  end  and  the  other  piece 
at  the  other  end.  See  Fig.  3.  Now  stretch  a  stout  cord  C  from 
one  end  to  the  other,  low  enough  down  to  clear  the  pullej-s. 
The  end  of  the  cord  should  be  brought  exactly  central  between 
the  two  ends  of  the  string  hanging  over  the  shaft.  The  weights 
may  be  kept  from  vibration  by  allowing  them  to  hang  in  a  pail  of 
water.  A  small  pail  of  oil  is  better  yet,  since  its  great  viscosity 
more  readily  checks  any  motion.    Having  pulled  the  ine  C  taut 


up,  it  is  possible  to  run  the  line  below  the  pullevs  in  the  manner 
shown  by  Fig.  i,  the  ends  of  the  slicks  B  being  brought  down 
to  this  plane.  Now,  starling  at  any  bearing  the  exact  center 
of  the  shaft  is  marked  on  the  stick.  To  be  accurate  a  small 
spirit  level  may  be  used  to  m.Trk  across  top  and  boliom.  see  Fig. 
4,  and  the  space  thus  marked  off  divided  in  half  to  get  the  exact 
center.  Measure  carefully  the  distance  to  the  end  of  the  stick 
from  this  center  line  and  cut  a  measuring  slick  to  just  that 
length.  Use  this  to  make  a  simila.  line  on  each  of  the  other 
slicks  B.  Oneof'hese  slicks  will  be  located  at  each  bt-aring 
and  the  center  of  the  shaft  may  be  readily  brought  10  the  line. 
-All  of  the  sticks  may  now  be  sawed  off  the  right  length  and 
swung  up  out  of  the  way  for  future  use. 
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ROPE  DRIVING. 

The  transmission  ol  power  bj  means  of  ropes  running  ni 
grooved  wheels  has  made  considerable  progress  of  late  year>. 
The  system  is  low  in  first  cost,  and  is  particularly  uselul  in 
conveying  power  to  various  points  from  the  same  centre.  The 
great  drawback  to  their  use  arises  from  the  c'-fficulty  of  obtain- 
ing an  equal  tension  on  all  the  ropes,  some  being  strained, 
whilst  others  are  performing  their  fair  share  of  work. 

During  the  last  few  months  the  writer  has  been  consulted  by 
several  firms  who  have  introduced  rope  di  iving  as  to  difficullies 
they  have  encountered  from  ropes  flying  off,  &c.,  and  in  each 
case  ii  has  arisen  from  the  system  not  being  properly  designed 
and  arranged  in  the  first  instance;  consequently,  a  few  general 
remarks  on  rope  driving  may  be  of  inierest. 

Driving  Centres. — Rojjes  will  transmit  power  much  better 
when  arranged  to  run  at  long  centres,  and  in  comparing  ropes 
with  flat  leather  bells  for  conveying  power  considerable  dis- 
tances the  balance  is  undoubtedly  in  favor  cl  ropes,  but  when 
shafts  are  near  together,  say,  20  it.  or  under,  and  the  pulleys 
less  than  4  ft.  diameter,  the  advantage  is  in  lavor  of  belt  driving. 
Ropes  have  been  worked  up  to  between  300  and  400  ft.  centres 
when  supported  by  idler  pulleys,  but  I'lis  is,  of  course,  excep- 
tional. The  slip  of  ropes  is  about  0.33,  and  lenher  belts  work- 
ing under  simi  ar  conditions  0.96. 

Material  of  Ropes,  &c. —  Thfe  driving  ropes  are  usually 
made  of  cotton,  manilla,  hemp,  leather,  or  wire.  For  most  pur- 
poses cotton  ropes  are  to  be  preferred;  they  should  be  of  the 
best  quality,  and  firmly  and  solidiv  made.  Pure  Egyptian  throstle 
yarn,  without  weighting  material,  can  be  recommended.  The 
lower  side  of  the  ropes  slioulU  be  the  driving  side,  and  a  mod- 
erate amount  of  "sag  '  should  be  allowed  oi\  them,  and  when 
first  put  on  they  should  be  stretched  as  equally  as  possible. 
Cotton  ropes  are  more  pliable  than  those  made  of  hemp  or  ma- 
nilla. In  splicing  a  rope  the  splice  should  be  about  60  times  its 
diameter.  Ropes  should  be  as  elastic  as  possible,  but  lubricant 
should  be  used  very  sparingly,  or  there  will  be  an'  excess  of 
"slip". 

Diameters  of  Ropes  and  Pulley. — It  is  of  the  utmost  im- 
portance to  secure  successful  working  that  the  diameters  of  the 


ropes  are  properly  proportioned  to  the  diameter  of  the  pulleys. 
Ropes  of  a  moderate  diameter  are  to  be  preferred  to  larger, 
as  the  friction  of  working  and  from  bending  and  unbending 
is  reduced  in  proportion.  For  like  reason  the  driving  pulleys 
should  be  of  as  large  a  diameter  as  may  be  convenient,  say,  not 
less  than  30  limes  the  diameter  of  the  driving  rope.  Combe 
adopted  the  following  minimum  diameters  of  pulleys  for  the 
various  sizes  of  ropes  : — 1^  in.  diameter  of  rope,  3  ft.  diameter 
pulley,  ratio  1  to  28.8  ;  j  }4  in-  diameter  of  rope,  4  ft.  diameter 
puUej',  ratio  1  to  32.0  ;  in.  diameter  of  rope,  5  ft.  diameter  of 
pulley,  ratio  i  to  34.0  ;  2  in.  diameter  of  rope,  6  ft.  diameter 
pulley,  ratio  i  to  36.0.  The  ratio  of  pulleys  to  each  other  should 
not  be  greater  than  4  to  i,  but  3  to  i  is  better  practice. 

SPEEI5  OF  Ropes. — A  good  average  speed  for  economically 
transmitting  power  is  from  3,000  ft.  to  5,000  ft.  per  minute.  Ropes 
are  often  i  un  faster  than  this,  but  we 'fail  to  see  any  corres- 
ponding advantage,  as  any  gain  inpower  is  counteracted  by  in- 
creased wear  to  ropes  and  bearing,  and  the  centrifugal  action, 
or  tendency  of  the  ropes  to  fly  off,  is  also  increased. 

Rope  Grooves  in  Pulleys. — Another  very  important  matter 
in  effective  working  is  the  proper  construction  of  the  grooves 
carrying  the  ropes.  The  general  consensus  of  opinion  is  in 
favour  of  grooves  formed  with  straight  sides  at  an  angle  of 
about  40  to  45  degrees.  The  grooves^  should  be  of  sufficient 
depth  that  the  ropes  cannot  rest  on  the  bottom.  Grooves  are 
sometimes  made  with  curved  sides,  but  these  are  not  to  be  re- 
commended, as' the  ropes  cannot  bed  themselves'properly,  and 
have  a  tendency  to  roll  round,  and,  consequently,  more  rapidly 
deteriorate.  Grooved  wheels  made  of  wood  largely  increase  the 
driving  power  of  the  ropes. 

Shafts  Close  Together,  &c. — Although  ropes  do  not  give 
the  best  results  for  driving  shafts  which  are  close  together, ^they 
are  sometimes  used.  In  ihls  case  a  single  continuous  rope 
is  often  employed,  the  rope  being  laced  backwards  and  forwards 
from  one  groove  to  the  other,  a  tension  pulley  [being  employed 
for  leading  the  rope  from  the  last  groove  into  the  first.  For 
keeping  the  ropes  from  flying  off  an  idle  grooved  tension  pulley 
is  sometimes  employed. 

Crossed  Vertical  and  Angular  Lines.— This  form  of'driving 
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should  be  avoided  wherever  possible,  but  if  absolutely  required 
special  forms  of  grooves  are  necessary,  and  for  tight  angle 
drives  a  pair  of  additional  specially  arrang-ed  horizontal  guide 
pulleys  are  required.  For  successful  vertical  driving-  extra  ropes 
are  required,  as  (he  ropes  have  a  tendency  to  fall  out  of  the 
grooves.  Ropes  convey  power  best  when  worked  horizontally,  or 
at  an  angle  of  about  45  degrees. 

Renewing  Ropes. — Ropes  should  be  renewed,  as  far  as 
possible,  altogether,  as  it  has  been  found  in  practice  that  if 
new  ropes  are  put  on  to  work  with  old  ones  that  the  new  ropes 
brake  the  old  ones  till  they  are  all  rubbed  down  to  the  same  size. 
To  get  over  this  difficulty,  in  America  a  single  continuous 
rope  is  often  employed. 

Ropes  Flying  off  Driving  Wheels. — Some  of  the  chief 
reasons  for  ropes  flying  off  may  be  staled  as  follows: — (1) 
Improperly  proportioned  driving  wheels  and  ropes,  (2)  exces- 
sive speed,  (3)  too  short  driving  centres,  (4)  a  suddenly  applied 
load,  (5)  too  powerful  an  engine  for  the  work,  (6)  too  early  a 
cut-off,  or  too  much  "cushioning"  in  the  engine.  If  an  engine 
has  a  fairly  full  load,  and  other  things  being  equal,  the  jump- 
ing of  ropes  is  usually  not  much,  but  if  the  power  of  the  engine 


is  larger  than  is  generally  required,  and  the  slide  valve  is  set  to 
cut-off  early,  when  the  steam  is  turned  on  great  stress  is  imme- 
diately put  on  the  tight  side  of  the  ropes,  which  causes  the 
slack  side  to  fly  up  suddenly. 

To  Find  the  Horse  Power  Transmitted  bv  Ropes. — 
Rule.  Multiply  the  sectional  area  of  rope  in  square  inches  bv 
too  times  the  speed  of  the  lope  in  feet  per  minute,  and  divide  bv 
33,000,  which  will  give  the  horse  power  (approximaicly )  irans- 
mitted  by  e^ch  rope. 

To  Find  the  Indicated  Horse  Power  Transmitted  by 
Ropes. — Rule.  Multiph-  eight  times  the  square  of  the  circum- 
ference of  one  rope  by  the  number  of  ropes,  and  by  the  cir- 
cumferential velocity  of  ihe  driving  pullej'  in  feet  per  minute, 
and  divide  the  product  by  33,000. 

Advantages  of  Rope  Driving. — Amongst  the  advantages 
claimed  for  properly  arranged  rope  diiving  may  be  mentioned 
low  first  cost  and  cheapness  of  repairs,  and  freedom  from  serii  us 
accidents.  Power  can  be  conveyed  from  the  fly-wheel  direct  10 
various  floors, and  shatts  that  are  not  quite  parallel  mav  be 
readily  driven. — M.  Powis  Bale,  M.  I.  M.  E.,  in  the  Timber 
Trades  Journal. 
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SPARKS. 

The  North  Sydney  Electric  Light  Company,  of  North  Sydney, 
N.S.,  have  decided  to  sell  their  plant  and  franchise  to  the  Cape 
Breton  Electric  Company  for  $40,000. 

A  syndicate  represented  by  Mr.   H.  D.   Symmes  has  been 
,  I  granted  a  franchise  to  supply  electric  light  ana  power  in  the 
village  of  Niagara  Falls  South,  Ont. 

Mr.  Clemens  Herschell,  one  of  the  greatest  water  power 
V    experts  in  the  world,  has  given  advice  regarding  the  turbines 


and  wheel-pit  to  be  put  in  by  the  Canadian  Niagara  Powe 
Company  at  Niagara  Falls,  Ont.    Mr.   Herschell  will  suggest 
changes  in  the  original  plans  of  the  wheel-pit  for  the  belter 
working  of  the  turbines. 

It  is  reported  that  the  Canadian  Pacific  Railway  Company  have 
in  view  the  erection  of  a  central  electric  power  house  at  Fort 
William,  Ont.,  of  sufficient  capacity  to  operate  the  grain  elevators 
and  furnish  light  for  docks.  At  present  the  company's  works  are 
lighted  by  the  municipal  plant,  which  has  almost  reached  its 
maximum  capacity. 
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PERSONAL. 

Mr.  J.  W.  Gledhill  has  been  appointed  electric  light  commis- 
sioner for  the  corporation  of  Hunlsville,  Ont. 

Mr.  P.  Bowler  has  been  reappointed  city  electrician  of  New 
Westminister,  B.C.,  at  a  salary  of  $125  per  month.  Mr.  W.  A. 
Robinson  has  been  engaged  as  chief  engineer. 

Mr.  J.  M.  Buntzen,  manager  of  the  British  Columbia  Electric 
Railway  Company,  Vancouver,  B.C.,  is  now  in  the  east  complet- 
ing arrangements  for  the  proposed  power  plant  at  Coquitlam 
Lake. 

Mr.  F.  C.  Armstrong,  a  Canadian  well-known  in  electri- 
cal circles,  now  in  the  employ  of  the  engineering  firm  of  Dick 
Kerr  &  Company,  London,  England,  is  at  present  in  Egypt  on  a 
business  trip. 

Mr.  T.  Ahearn,  president  of  the  Ottawa  Street  Railway  Com- 
pany, and  party,  have  returned  to  Ottawa  after  visiting  Egypt, 
Rome,  Austria  and  other  European  countries.  Mr.  Ahearn  was 
absent  about  four  months. 

Before  leaving  Montreal  Mr.  W.  H.  Browne,  who  for  upwards 
of  !-ix  years  was  general  manager  of  the  Royal  Electric  Com- 
pany, and  who  has  assumea  the  management  of  the  Stanley 
Electrical  Instrument  Company,  of  Great  Barringfon,  Mass., 
was  banqueted  at  the  Windsor  Hotel  by  a  number  of  friends. 
Senator  Beique,  in  proposing  the  health  of  the  guest  of  the  even- 
ing, said  he  had  worked  shoulder  to  shoulder  with  Mr.  Browne 
in  many  important  enterprises  and  could  appreciate  his  ability, 
zeal  and  talent.  He  had  never  met  a  man  belter  organized, 
bodily  and  morally,  for  the  work  entrusted  to  him  while  in 
Montreal. 

Mr,  Alex.  Mackenzie  has  returned  to  Toronto  after  a  three 
years'  sojourn  in  Sao  Paulo,  Brazil,  in  connection  with  the 
installation  of  an  electrical  plant  by  the  Sao  Paulo  Light  &  Power 
Company.  Mr.  Mackenzie  speaks  in  enthusiastic  terms  of  the 
prospects  of  this  company.  At  the  present  time  their  are  in  op- 
eration 33  motor  cars,  the  earnings  of  which  average  $44  per 
car  per  day,  or  34  cents  per  car  mile,  the  track  mileage  in  oper- 
ation being  35  miles.    There  have  been  secured  up  to  date  con- 


tracts for  15,000  incandescent  lights,  of  which  11,000  are  in 
service,  while  contracts  have  been  secured  for  500  arc  ligl'ts,  of 
which  372  are  now  doing  service.  Contracts  for  staiionaiy 
motors,  aggregating  1,300  horse-power,  have  been  closed. 


TRADE  NOTES. 

A  neat  leaflet  just  to  hand  tells  of  the  superior  qualities  of  the 
Packard  transformer  as  manufactured  by  the  Packard  Electric 
Company,  of  St.  Catharines,  Ont. 

The  Canadian  General  Electric  Company  have  recenilv  been 
appointed  selling  agents  in  Canada  for  the  Ohio  Brass  Company, 
of  Mansfield,  Ohio,  which  company  make  a  specialty  of  genuine 
bell  metal  motor  bearings. 

The  Heine  Safety  Boiler  Compan}-,  of  Toronto,  have  secured 
the  contract  for  water  tube  boilers  for  the  new  steam  plant  of  the 
Jacques  Carlier  Power  Coropanj-  at  Quebec.  The  contract  for 
steam  engines  has  been  gi\en  to  ihe  Robb  Engineering  Com- 
pany, of  Amherst,  N'.S. 

The  Shawinigan  Water  &  Power  Company,  of  Shawinigan 
Falls,  Que.,  have  just  awarded  to  the  Pittsburg  Reduciion  Com- 
pany, of  that  plac<",  a  contract  for  263  miles  of  aluminum  wire  for 
the  proposed  transmission  line  from  Shawinigan  Falls  to  Montre- 
al. The  contract  is  said  to  be  the  largest  of  the  kind  ever  given 
in  this  country.  The  Pittsburg  Reduciion  Company  will  at  oniv 
erect  a  wire  mill. 

The  Robb  Engineering  Company  have  shipped  two  engine-*  lo 
the  Marconi  Wireless  Telegraph  Company,  tor  the  -t  ilion  ih.  y 
are  building  at  Glace  Bay,  C.  B.  One  engine  of  100  hor-e  p.>\v  r 
is  for  driving  the  electric  generator  that  supiMies  the  curnnl  for 
the  signalling  apparatus,  and  the  other  of  20  horse  power  is  fo 
lighting  the  station  anil  the  buildings  adjoining. 

Canadian  Motors,  Limited,  710-720  Yonge  street,  Toronto, 
report  the  following  recent  sales  of  electric  automohi  es: 
"Staiihopt^",  to  Mr.  Earnest  A.  Bremner.  of  London,  Er^lanJ; 
"Runabout",  to  Mr.  R.  Y.  Ellis,  .\\enue  Road,  Toronto; 
"Stanhope'  ,  to  Dr.  A.  A.  Macdomid,  Simcoe  s  ..  Toronto.  Mi. 
W.  G.  Bronson,  Ottawa,  and  Dr  Cotton,  Simcoe  street, 
Toronto;  "Oxford  ".  to  Mr.  C.  T.  Grantham,  Himilton,  Ont.; 
"Stanhope'  to  Mr.  G.  E.  Henderson,  Rosedale,  Toronto,  and 
"Stanhope  "  and  "Runabout    to  Shlppery  Pro--.,  London.  Eng. 


Perfect  Lamp  Service 
Does  Not  Depend 
Upon  Good  Looks 

yet  the  general  appearance  of  a  lamp 
shows  to  what  degree  care  has  been 
exercised  in  its  manutacture. 
Packard  lamps  are  good  to  look  upon 
and  embody  all  the  essential  features 
of  the  highest  lamp  service. 
Packard  lamps  are  rated  very  closely 
and  will  undoubtedly  hold  to  a  closer 
average  rating  than  any  lamp  made. 
This  feature  of  lamp  economy  alone  is 
well  worth  your  careful  investigation  if 
you  are  not  already  a  user  of  Packard 
lamps. 

Our  Catalogue  "  A  "  will  show  you  the 
various  styles  of  lamps  made  by  us  for 
various  uses. 
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Pittsburgh 

Transformers 


Cable  Joint— Prevents  Syphoning  of  Oil. 

Have  you  noticed    the  oil  syphon    from  a 
transformer  drop  by  drop  ? 

Have  you  noticed  that  it  does  not  do  so  in 
Pittsburgh  Transformers  ? 

A  sohd  section  in  each  cable  prevents  this. 
(It  is  patented.) 

Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 


'CTa=V=i=T=I=l=I=T=i=ir=l=T=l=T^^ 

id  t; 

I  The  John  McDougall  ' 

'  6al6(]onlan  Iron  WorKs  60..  Limited ' 

MONTREAL  i 

BOILERS 

Water  Tube,  Return  Tubular,  Lancashire,  i 
Marine,  Locomotive  and  Vertical    ...  h 

I 
I 


ENGINES 

Machinery.  Heavy  Forgings  and  | 
Castings  of  Every  Description  . 


D! 


Manukacturinc.  ami  General  Agents  for  m 

WORTHINGTON  PUMPS  and  NEW  YORK  FILTERS  I 


For  WatiTWorks  and  Coinnion  ial  rniposi' 


WATER  WHEELS.  ETC. 

It 
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The  Beauharnois  Light,  Heat  &  Power  Company  has  register- 
ed in  Montreal. 

W.  A.  McKay  &  Company,  electrical  supplies,  North  Sydney, 
N.  S,,  have  registered  partnership. 

A  charter  has  been  obtained  by  the  Empire  Electric  &  Manu- 
faclnring  Company  of  Ottawa,  Limited. 

The  Ontario  Government  has  granted  incorporation  to  the 
Penberthy  Injector  Company,  of  Windsor,  Ont.,  which  will  have 
a  share  capital  of  $40,000. 

The  Owen  Sound  Electric  &  Illuminating  Company,  of  which 
Mr.  S.J.  Parker  is  manager,  have  offered  to  dispose  of  thei"" 
plant  to  the  town  for  $47,000. 

Incorporation  has  been  granted  to  the  National  Electric 
Company,  of  Toronto,  with  a  capital  of  $40,000.  Messrs.  J.  E. 
Webb,  G.  M.  Hendry  and  William  Beall  are  directors. 

The  Oshawa  Steam  &  Gas  Fittiiigs  Company,  of  Oshawa, 
Ont.,  has  been  organized,  with  a  capital  of  $50,000.  The  pro- 
visional directors  are  Messrs.  W.  F.  Cowan,  J.  D.  Storey  and  H. 
T.  Carswell. 

Mr.  Campbell,  engineer  in  charge  of  ihe  Peterborough  Street 
Railway,  has  been  instructed  to  proceed  with  the  purchase  of  the 
equipment  required  for  the  operation  of  the  road.  The  overhead 
equipment  will  be  purchased  from  the  Canadian  General  Electric 
Company.  The  track  and  cars  will  be  repaired  and  put  in  fir  t- 
class  condition. 


The  world-famed  church  at  Ste.Anne  de  Beaupre,  Que.,  is.  now 
lighted  by  electricity.  In  all  some  1 500  lights  have  been  install- 
ed, the  altar  alone  containing  upwards  of  600.  The  work  of 
installation  is  estimated  to  have  cost  $20,000. 

The  Selkirk  Electric  Light  Company,  of  Selkirk,  Man.,  have 
appealed  against  the  couit  decision  giving  $1,500  damages  to 
Rev.  Mr.  Davidson  for  the  death  of  his  son,  who  was  killed  in 
the  power  house  through  coming  in  contract  with  a  live  wire. 

The  Granby  Smelter  Company,  of  Grand  Forks,  B.  C,  have 
awarded  the  Weslinghouse  Electric  &  Manufacturing  Conapanv 
the  contract  for  supplying  two  electric  motors  each  of  700  horse 
power  capacity  for  driving  the  two  30-drill  compressors  to  be 
installed  in  the  mines  in  Phoenix.  The  Canadian  General 
Electric  Company  has  been  given  an  order  for  a  100  horse 
power  motor  for  operating  the  crusher,  also  for  the  transformers 
for  the  Cascade  power  plant. 

Messrs.  Strickland  &  Company,  electrical  contractors,  Toronto, 
acting  for  the  city  of  Guelph,  have  valued  the  gas  and  electric 
plants  of  the  Guelph  Light  and  Power  Company,  as  it  is  proposed 
to  place  a  proposition  before  the  electors  to  take  over  and 
operate  the  plants  under  municipal  control.  The  same  firm  have 
recently  completed  the  valuation  of  the  electiic  light  plant  in  ihe 
town  of  Gravenhuist,  Ont.,  but  as  the  owner  has  decided  not  10 
accept  the  price  offered  by  the  town,  the  matter  will  be  decided 
by  arbitration. 


FOR  SALE 

One  new  18  light  Reliance  Arc  Dynamo. 
One  35  light  Reliance  Arc  Dynamo. 
Thirteen  Ball  Arc  Lamps,  all  in  good  order. 
Apply  to  Box  33,  Ei-i  cTKiCAL  News, 
Toronto. 


FOR  SALE 


One  600  h.  p.  Replogle  Water  Wheel  Governor. 
One  lot  of  Wood  and  Iron  Pulleys . 
Onelotof  good  snd  hand  Belting. 
One  lot  of  good  and  hand  Schallenberger  Me- 
ters. 

Write  for  prices. 

Ihe  BRANTFORD  ELECTRIC  &  OPERATING 
COMPANY,  Limited, 

Brantford,  Ont. 

J.  F.  H.  WvsE,  Manager. 

FOR  SALE. 


wmtrmtr  ttrmnc 


I  25  light  Reliance  Arc  Dynamo  in  first  -  class 
condition. 

1  60-light  Royal  Type  Trarsformer,  1040  volts 

to  no  newly  re-wouiid. 
3  lo-light  Shellenberger  Watt  Meters. 

2  20-light  Duncan  Watt  Meters. 

The  above  will  be  sold  cheap.  Address 
Corporation  of  Mitchell,  Ont.,  Box  207. 


FLAT  COIL  USEFUL  LIGHT 
RADIANT  SHELBY  LAMP 


L£»p»  i-T-»  r4r-:a  This  book,  a»  shown 


self  -  instru 

for  home  study  and  practice  In  the  art  of  M 
chanical  Drawing  for  Engineers.Machinista 
Electricians,  Metal  Workers  and  all  inter-  / 
ested  in  Drafting  for  shop  practice,  and  <!.■ 
has  been  prepared  in  plain  practical  O 
language,  and  illustrated,  by  the  au- 
thor  of  "  Hawkins'   Educational  /  ^  = 

 Works."     The  book  is  divided     .  /   Efldesed  Jitid 

Into  28  different  subjects  which  comprise  the  fundamental  prin-    ^  er      T\  ^■ 
ciples    of  drawing,  each  heading  being  thoroughly  treated.  ifCO  Deil^rs ,jer 

There  are  320  pages,  300  illustrations  and  diagrams.  The  book  1     1    >  ■ 

is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  ^  XCPICD  Stlf  mt alCtKf 
Fize  7xioHiii.,  printed  on  fine  paper.    Upon  receipt  of  ^.i'^  ^^^^  cf  Hazr kins' 


$2  the  book  will  be  sent  to  any  address  prepaid,  money 
returned  if  not  as  represented,  order  today;  see  order 
coupon. 

I       THEO.  AUDEL  &  CO.     ^  ^ 

^         Educational  Book  Publishers      /  /  Address 
63  FIFTH  AVE.,    NEW  YORK 


Price 


.\'amu  


Improved 


Radiant  Shelby  Lamp 

High  Em'ici:ncv  I.onc  I.ii  e 

Kifty  per  cent,  more  useful  I,ighl 
frotn  the  same  amount  of  current 

UNiyi'E  IN   SlIATE  SUl'KRlOK   Cl  .XSS 

Write  for  Pkices 

WALTER  CROSE,  seiung  .Agent,  MONTREAL 

Manufacluicd  by  Ontario  I,anternCo.,  Hamilton 


Samson'*  Battery 


Owing:  to  its  g^reat  strenj^th 
and  reciipenitive  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells. 
Telephones,  Burglar  Alarms, 
etc. 


-^--^-^''---  l^^^    ^  John  Starr,  Son  &  Co..  Limited 

f  P.O.Box  44  s  HALIFAX  N.S. 


JolinForman('-^;,;"^") 
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REWIND  f\RA/\f\TUR&S 
REFILL  GOMMUT-RTORS 
REBUILD  TRflNSFORMBRS 
LOf\N  f\RMf\TURES  and  DYNf^MOS 

Until  we  make  ycTur  repairs. 


Induction  Motors  and  Direct  Current  Dynamos  and  Motors 
in  Stock,  new  and  second-hand. 

Motors  and  Dynamos  Exchanged,  Bought  and  Sold. 

FRED.  THOMSON  &  CO. 

ZZ4  CRAIG  STREET  -  /WOINTREAL.  P.  0. 

TEL.   MAIN  3149.  TEL.  MOUNT  5 1 8. 


B/?e  GEE  ELECTRICAL 

ENGINEERING  CO..  Limited 

Telephone  Main  3319  n  Colborne  Street,  TORONTO. 

Manvifactviring  Electrical  Ervgineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORAGE  BATTERY. 

Contractors  for  Complete  Installations,  Wiring  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells,  Telephones,  Etc. 

Plans  and  Specifications  sulimitted. 
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THE 


SAMSON  TURBINE 


WATER  WHEEL 


LEADS  THEM  ALL 


For  Speed,  Power  and  Efficiency  has  no  equal. 


Manufactured  in  all  Styles 
and  for  all  Heads  by-,^ 


Tti6  Wm.  Wlion  ifl.  60. 


PETERBOROUGH.  ONTARIO 


LIMITED 


'%/V'%^'%/V-%^^'%^'%^  SEND  FOR  CATALOGUE 


lil 
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Chateau  Fron(e,, 

THE  GRANDEST  AND  MOST  UNIQUE 
HOTEL  IN  THE  WORLD  


C 


HOTEL  VICTORIA 

QUEBEC 

A  Delightful  Hotel  for  Tourists 
while  Visiting  the  Old  Fortress 

^^ity^ 


One  Block  Irom  the  Grand  Battery — Overlooking  the 
Beautiful  Valley  of  the  St.  Charles  River — A 
Picturesque  Panoranui  of  Beauty  and  Grandeur. 

Itootns  ii'illi  Itiilli  and  Kn  Suite 
Kafs:  $!.00  to  .fiiJiO  Per  Day 


Baths 


Expert  Massage  Operators  and  Swimming  Instructors — Lady 
Superintendent  in  Charg-e  of  Baths  on  Ladies'  Days. 

A.  RESTHER,  Prop. 


THE- 

St.  Louis  Hotel 

St.  Louis  Street,  QUEBEC 

One  Block  from 
the  Famous 
DufFerin  Terrace. 

REMODELLED  AND  REFURNISHED 

Complete  in  all  its  appointments. 

Luxurious  and  liberally  managed. 

 Electric  Elevator. 


ROOMS : 

Large,  Airy  and  En  Suite. 

Gas  and  Electric  Light   in  every  Room. 

Fire  Escape  from  every  floor. 

Street    Cars  pass  the  door  every  five 
minutes. 

Prices  graduated  according  to  location  of 
Rooms. 


Rates:  $2-50  to  $4.00  Per  Day 


Canadian  Turbines 


arc  thoroughly  reliable  drivers  for  Electrical,  Mill  and  Factory  Purposes. 
We  give  full  results  in  practice  as  well  as  in  tests. 

(Jur  wheels  are  strong,  tight  and  durable,  and  otir  installations  the 
simplest,  cheapest  and  best. 


CORRESPONDENCE  SOLICITED 


MEAFORD,  ONT. 
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The  Sarnia  Gas  &  Electric  Light  Company  are  erecting  a  new 
building,  from  plans  by  Mr.  Fawcett. 

The  International  Transit  Company  have  taken  tenders  fot  the 
construction  of  from  four  lo  five  miles  of  electric  railway  at 
Sault  Ste.  Marie,  Ont. 

The  Cumberland  Electric  Lighting  Company,  Limited,  has 
been  incorporated,  with  a  capital  of  $25,000,  to  establish  an 
electric  light  system  at  Cumberland,  B.C. 

At  the  annual  meeting  of  the  Shawinigan  Water  &  Power 
Companv,  held  in  Montreal  last  month,  the  statement  presented 
placed  the  value  of  the  power  develo|  ment  at  $i,350,oco,  real 
estate  and  building  $960,000,  and  electric  railway  $70,000. 

A  Canadian  company  has  been  formed  for  the  manufacture  ot 
the  Chapman  double  ball  bearing,  which  is  on  exhibition  at  the 
company's  office,  39  Scott  street,  Toronto.  A  line  of  shafting 
has  been  put  up  equipped  with  this  bearing,  which  demonstrates 
very  clearly  its  anti-friction  qualities. 

It  is  reported  that  the  largest  electrical  plant  in  the  United 
States,  capable  of  generating  300,000  horse  power,  is  about  to 
be  installed  on  the  north  fork  of  the  Feather  River,  in  California. 
It  is  thought  that  in  addition  to  being  used  for  developing  the 
mining  and  lumbering  interests  in  the  vicinity,  the  power  may 
be  carried  to  San  Francisco,  a  distance  of  175  miles. 


Incorporation  has  been  granted  to  the  Mackenzie  Power  & 
Development  Companj-,  Limited,  of  Parrj-  Sound,  Ont.,  with  a 
share  capital  of  $50,000. 

The  general  meeting  of  the  British  Columbia  Electric  Railway 
Company  was  held  in  London,  England,  on  May  24th,  when 
$1,350,000  was  set  apart  for  improvements  t6  the  company's 
plant.  About  $750,000  of  this  sum  will  be  expended  in  establish- 
ing a  water  power  plant  at  Coquitlam  Lake.  The  car  works  lo 
be  established  will  cost  about  840,000.  These  will  be  located  at 
New^  Westminster,  wheie  all  repairing  will  be  done  which  cannot 
be  executed  at  the  \"ancouver  or  \'ictoria  shops.  Improvements 
will  be  introduced  by  which,  in  case  of  a  break-down  of  street 
car  or  line,  telephone  communication  can  be  had  at  any  point 
with  the  company's  office  or  with  the  power  house.  EUich  car 
will  be  provided  with  an  apparatus  which,  in  a  moment,  can  be 
applied  to  the  wire  and  the  office  notified.  It  is  the  intention 
of  the  company  to  renew  the  offer  made  last  year  to  furnish 
street  and  commercial  lighting  in  New  Westminster,  B.C. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical    Purposes.     Be;  v  -,v 

prices,  prompt  shipments.  Thiinih-trimmed.  01  s:.f.-    ■  -  _ 

JOHNSON.  WIttATS  &  CO..  "='¥SlS?o'""' 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work-system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FARQUHAR  BROS. 

Harrington,  cor.  Blomer  St.s.  Mnlifojr.  S.S. 

Contractors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc. 

Lighting  Plants  installed  complete. 

We  make  a  specially  of  \rc  and  Incan- 
descent Lighting  for  public  and  private 
residences. 


The  Celebrated  McEwen  High  Speed  Automatic 


Most 
Simple 
Auto- 
matic 
Built 


a,nd  COMPOUND 

OUR  GUARANTEE— The  engine  shall  not  run  one  revolution  slower  when 
fully  loaded  tli.Tn  when  running  empty,  and  a  reduction  of  boiler  prcs.«urc  from 
the  gre.Ttcst  to  that  necessary  to  do  the  work  will  not  reduce  the  speed  of  the 
engine  one  revolution.  Any  engine  failing  to  meet  this  guarantee  beco"ics  the 
property  of  the  purchaser  upon  the  payment  of  one  dollar. 


Under 
•  Fuel 

Guarantee 


Can  deliver  quickly  35,  50,  60,  70,  too,  140,  and  240  h.  p.  Simple  Engines. 
I  15  and  17s  h.  p.  Compound.    Got  our  iv  ices  boloro  closuig.      J*      J*  J* 

WATEROUS  ENGINE  WORKS  CO.,  Limited,  w~g''     Braiitford.  Canada. 
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If  you  want  to 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MOnTRBAL  and  TORORTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corres- 
ponding; with  advertisers. 


ESTABLISHED  1849. 
Chari.es  F.  Clark,  Jarbo  Chittenden, 

President.  Treasurer. 

BRADSTREETS' 

Capital  and  Surplus,  $1,500,000. 

Offieea  Throughout  the  Civilized  World 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  US.A- 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cop 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  ^reat, 
inat  the  rc-sults  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  arc  based  on  the  ser\-ice  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  ofSces.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:   Halifax  N.S.;  Hamilton, Ont.; 
London  Ont.;  Montreal,  One.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada.  Montreal. 


YOU  LOSE  MONEY  EVERY  TIME  A  BELT  SLIPS 

WARREN'S  PULLEY  COVER 

(Applied.  TZ5rit;li  a.  I3ru.sli.) 

WILL   STOP  THE  SLIPPING 

IT  LASTS  FOR  YEARS. 
Regular  case,  125  square  feet  $14.00. 
Special      "40        "        $  6.00. 
With  brushes  and  full  instructions. 

You  pay  for  it  only  if  found  satisfactory  after  a  fair  trial  of  thirty  days. 

F.  B.  DIXON  *  CO., 

30  Wellington  Street  East,  -  -  TORONTO,  ONT. 


21  Beuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmm  lisiini  go. 

WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 

\^ESTON  STANDARD  PORTABLE 
Direct-Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  oev 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 
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OF 
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f\ND 

&LEGTRIGITY 

By 

Waiiam 
Thompson 


® 


J  70  Pages 
illustrated 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  Student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 
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TELEPHONES^* 


Swltcn-Boaros  anfl  Annunciators  <f^i 

FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  ® 


St  Jam^  St, 

Cor.  CrsLiz. 

MONTR&ftL 

Telephone  No.  iioo. 


Electric  Fixtures 
Rosettes,  Sockets,  Cvit-Outs, 
Irvca.ndescen.t  La^mps 

Oi  R  Goods  are  Hic;h-Cr.\de,  Oi  r  Prices  are  Right. 

MUNDER.LOH  ®.  CO.,     61  St.  Sulpice  St.,  Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO. 

MANUPACTUREBS  OF 

TOPPINS, 

SIDE-BL,OGKS 

AND  CROSS-rtRMS 


WRITE  FOR  PARTICULARS. 


flTei6Diione^4.50 

Ouaranfeed  to  give  Satittfartiou. 

Apply  for  Pamphlets  and  PARTicruARs  to 

The  SAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square.  Montreal,  Qii. 

Tel   Main  4546.       Tel.  KnM  17. 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.Cmclaren  belting  CO. 


FACTORY:  MONTREAL. 


TORONTO. 


VANCOUVER. 


The  ^Electrical  Construction  Co. 

of  London,  Limited 

beg  to  inform  their  customers  of  their  recent  removal 
to  their  new  factory  at  32,  34,  36,  38  and  40  Dundas  St., 
London,  Gnt.    Opposite  Court  House.    'Phone  1103. 

Dyna.mos,  Motors, 

Fixtures,  Supplies 
Eleetrio  Light  and  Wiring  Contractors 


INTERIOR  CONDUIT 


This  pi|)e  fills  all  of  the  rcqnircnicnts  ot  »n. 
proved    by    the    Underwriters  Naiion*! 
Association,  and  i«  now  made  in  Canada 

THE  RICHMONDT  CONDUIT  &  MFG.  CO.,  limited 

15-17-19  Jtrvli  StfMt,  TORONTO,  CANADA 


This  Number  contains  a  complete  report  of  the  Twelfth  Convention  of  the 

Canadian  Electrical  Association. 
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OLD  SERIES,  VOL.  XV  -No.  8 
NEW  SERIES,  VOL.  XII.— No.  ^ 


JULY,  1902 


PRICE  ID  CENTS 
$i.oo  Per  Year. 


DIRECT  CURRENT. 


INDUCTION  TYPE. 


NO  BETTER  MOTORS  MADE  THAN  OURS. 


The  United  Electric  Co.,  Limited,  Toronto,  Cscn. 

Do  You  Use  Porcelain  Cleats  ? 


IF  YOU   WANT  THE   BEST,  ORDER 

G.  Yj. 

No.  1740 

Good  Cleats.  Well  Packed, 

No  Breakage. 


^^ADIAN  ^^ERAL  j^LI 


ANADIAN  I  ENERAL  |"LECTRIC  |  O.. 

LIMITED. 

Head  Office  :  TORONTO,  ONT. 

IDISTE.ICT  OFFICES  : 

MONTREAL       MALI  I  AX      OTTAWA       VVINNIl'KG      VANCOUVER       \'ICTORIA  ROSSLAND 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,   Reports,  Etc., 

17  ST.  JOHN  STREET  -  -  MONTREAL 
McKINNON  BUILDING      -      -  TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations,   Tests.    Reports  and 
Investigations. 
40g-4io  Temple  Buildmg,  TORONTO,  CANADA. 
Tplf.r,lioneslo®'^^^°"S  Distance,  Main  S047. 
Telepnones  |  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

MsTi.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


F.  N.  Phillips,  President. 


Geo.  H.  Olkey  and,  Secret£j-5-Trea.v;j..-er 


PS  El 


MONTR&f\U  Gf\Nf\DR 

mim  [[ 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

\\m  m  mm  mi 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factorj' :    Americ.\n  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store:    F.  E.  Doxohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 

Please  mention  he  Canadian  Electrical  News  when 
correspondin^^  with  advertisers. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc. 


Electric  Automobiles 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.ta.logu.e  and.  Prices 

Canadian  Motors,  Limited,  710-724  Yong:e  St.,  Toronto 


S©Lmsoi\ 


Turbines 


UNEXCELLED  FOR  L'SE  IX  ELECTRIC 
POWER  PLAXTS. 

Built  Upright  or  HorizorvtaLl, 

Single  or  in  PoLirs. 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTg  Co., 

PETERBOROUGH,  ONTARIO. 
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PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-SmitK  CompaLiiy 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

OB*  EVERY  IDE!SCiaX:PTIO^  P'O'R 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 


Good  Workmanship  Is  of  No  Value 

Unless  combined  uiih  good  materials. 
RELIABLE  supplies  are  our  specialty  ;  send  us  a  trial  order  and 
be  convmced,  or  favor  us  with  an  opportunity  of  quoting  when  you 
are  next  in  tlie  market  for  any  class  of 

%m\  Railway  orLL^t^i^n^isi  SuDDiies 

J.  A.  DAWSON  &  CO. 

743  Cra.ig  Street,  MONTR.EAL.  Qvie. 


I  The  Qviestion 


4i 


Of  Economy,  Ease  in  Operating,  Few  Repairs,  Even  Speed,  Etc., 
enters  into  the  Life  of  every  Steam  Plant. 


I  THE  WHEELOGK  AND  IDEAL  STEAM  ENGINES 

Answer  these  points  Satisfactorily. 


jerid   Kcr  Catalogue 


The  Goidie  &  McCulloch  Co.,  Limited, 


We  Make 


G-AIvT,  OMTARIO. 


Wlllilil.OC  K  ENGINKS,  n)I  AI.  KNC.INICS,  GAS  AND  GASOLINE  KNGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 

VVUITI':  VOW  C  ATAI.OC..    OKPARTM KNTK  K. 
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MESSRS.  DICK  KERR  &  CO.  ESTABLISH 
A  CANADIAN  AGENCY. 

Mr.  J.  M.  Campbell  of  Kingston,  Ont.,  who  is  well 
known  to  the  electrical  fraternity  in  Canada  as  formerly 
a  represeniative  of  the  Canadian  General  Electric  Co., 
has  recently  returned  from  a  trip  to  England  and 
the  Continent.  While  abroad  he  made  arrangements 
with  Messrs.  Dick  Kerr  &  Co.,  Limited,  of  London, 
Eng.,  by  which  he  will  have  charge  of  their  Can- 
adian business.  Mr.  Campbell  has  associated  with 
him  in  this  undertaking  Mr.  T.  T.  Renton,  a  well 
known  business  man  of  Kingston. 

Dick  Kerr  &  Co.  have  large  works  at  Preston,  Lan- 
canshire,  devoted  exclusively  to  the  manufacture  of 
electrical  apparatus,  as  well  as  Kilmarnock,  Man- 
chester and  Glasgow.  The  electrical  works  at  Preston 
are  modern  in  every  respect,  and  with  expert 
de-igners,  and  progressive  business  managers,  the 
machinery  turned  out  is  the  very  best  that  can  be  pro- 
duced. The  designing  of  the  electrical  apparatus  is 
under  the  supervision  of  Prof.  Short,  formerly  of 
Cleveland,  Ohio,  and  well  known  as  one  of  the  fore- 
most American  designers.  Prof.  Short  has  associated 
with  him  several  experts  in  alternating  current  work, 
who  have  had  experience  in  both  European  and  Ameri- 
can practice. 

The  head  office  of  the  Company  in  London  is  under 
the  management  of  Mr.  W.  R.  Rutherford,  with  Mr.  F. 
C.  Armstrong  as  manager  of  the  electrical  department. 
These  gentlemen  are  well  known  in  Canada,  being 
formerly  connected  with  the  Canadian  General 
Electric  Co.  Mr.  E.  A.  Stanley  a  former  official  of 
the  same  Company,  has  charge  of  the  large  tram-car 
department  of  the  Dick  Kerr  Co. 

At  the  present  time  this  progressive  English  Com- 
pany have  contracts  under  way  in  India,  South  Africa, 
Australia,  Straights  Settlements,  Egypt,  in  fact  all 
over  the  world.  They  have  over  5,000  men  on  their 
pay  roll. 


They  announce  their  intention  to  get  their  share 
of  the  Canadian  business,  and  the  Canadian  staff  is 
now  being  organized  to  work  the  country  thoroughly, 
from  the  Atlantic  to  the  Pacific. 


FEES  FOR  ELECTRICAL  INSPECTION. 

The  Dominion  government  has  just  passed  an  order- 
in-council  for  the  purpose  of  grading  the  registration 
fees  paid  by  electric  light  companies  from  S25  down  to 
$5,  according  to  the  business  done  by  the  company. 

Some  years  ago  the  government  passed  an  electric 
light  inspection  act,  which  provided  for  the  verification 
by  the  government  of  all  meters  used.  In  order  to 
keep  track  of  companies  in  Canada  it  was  provided 
that  all  should  obtain  a  license  every  year,  for  which 
they  were  to  pay  $25.  This  was  considered  too  small 
for  large  concerns  and  a  considerable  tax  upon  smaller 
ones.  It  IS  not  generally  known  that  the  .Act  contains 
a  provision  for  electric  light  consumers  who  are 
doubtful  regarding  the  accuracy  of  meters  to  have 
them  tested  by  the  government.  If  such  test  proves 
that  the  meter  is  correct  within  3  per  cent.,  the  con- 
sumer pays  inspection  fee,  which  is  $2.  If  otherwise, 
the  company  settles. 

The  aeii-  schedule  is  as  follows  :  For  all  companies 
having  an  installation  of  500  incandescent  lamps  and 
under  S5  a  year  ;  all  companies  having  an  installation 
of  over  500  and  not  exceeding  2,000  incandescent 
lamps,  $10  a  year  ;  and  all  companies  having  an  in- 
stallation in  excess  of  2,000  incandescent  lamps,  a  fee 
of  $25  a  year.  Each  arc  lamp  is  to  be  deemed  equal  to 
ten  incandescent  lamps.  Each  company  registering 
shall  be  entitled  to  a  test  of  voltage  and  a  comparison 
of  their  measuring  instruments  with  the  departmental 
standard  once  in  each  year  free  of  charge? 

The  new  regulation  comes  into  force  on  July 
1st  next. 


JACK  SHAFT  EQUIPMENT 

For  Electric  Uoiii  anfl  Power  Plants. 


Floor  Stands, 

Self-Oiling  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pullcvs, 

Clutch  Couplings, 

Iron  Pullc}-s, 

Iron  Centre  Wood  Rim 

Pulleys 

Belt  'Fiohtcners,  Etc. 


Plstrts  £i.ndl  Eistinna.tes  Fui?nisl^e(i 


SEND  FOR 
200  PAGE 
CATALOGUE. 
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ODGE  M  FC  GO.,  OF  TORONTO,  LIMITED 

Engineers,  Founders  and  Machinists. 

TORONTO,  ONT. 
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TYPE  G» 


1 


WATT  METER 


i 


It  seems  impossible  to  conceive  any  good  feature  of  meter  practice  that 
is  not  incorporated  in  the  new  Type  "G"  Scheeffer  Recording-  Watt  Meter. 

This  meter  is  an  induction  metei  and  commutator  and  brushes  with  their 
constant  varying  friction  are  done  away  with. 

It  begins  registering  at  about  of  I  %  of  its  full  load  and  will  record 
accurately  a  heavy  overload. 

This  meter  is  correct  on  pressure  balance  and  there  is  absolutely  no 
movement  except  when  current  is  being  used. 

Full  particulars  concerning  this  meter  will  be  sent  upon  request. 

THE  PACKARD  ELECTRIC  CO.,  LIMITED 

Lamps,  Transformers  o      ^    i      .  x 

a^d  Meters.  S'.  Catharines,  Unt. 
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The 


Adams-Bagnall 
Arc  Lamps 

For  all  Circuits 
Write  for  Frices 

GeneraLl  Agents  for  Canada: 

The  R.  E.  T.  PRINGLE  CO..  Limited 

172  Dalhousie  Street,  Montreal. 


i 


It     Branch,  St.  John,  N.  B. 
ill 

^     Frank  Darling,  Agent,  Vancouver,  B.  C. 
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TRADE  NOTES. 

An  attractive  paper  \veig-|it  is  being-  sent  out  by  the  Chicag-o 
Fuse  Wire  &  Manufacturing  Company  to  ihe  electrical  com- 
panies. 

Mr.  James  Bennett,  formerly  of  the  Royal  Electric  Company, 
but  who  for  the  past  five  years  has  occupied  the  po>iilion  ot  sup- 
erintendent of  the  Montreal  Electric  Company,  and  Mr.  Rene 
Moncel,  also  connected  with  same  firm,  have  lormed  a  partner- 
ship in  Montreal  as  electrical  contractors  under  the  firm  name  of 
Bennet  &  Moncel.  They  are  located  in  the  Witness  Block,  140 
St.  Peter  street. 

Mr.  E.  S.  Cooper,  of  Gait,  Ont.,  has  gone  to  Winnipeg  to  jom 
Mr.  Jas.  Burridge  in  the  late  firm  of  The  Burridge  Company, 
agents  for  The  Goldie  &  McCulloch  Company,  Gall,  Ont.  Mr. 
Cooper  has  long  been  associated  with  The  Goldie  &  McCulloch 
Company  as  salesman  and  manager  of  their  Gasoline  Engine 
Depailment,  and  is  also  thoroughly  experienced  in  the  other 
lines  of  their  business.  He  will  take  the  active  management  of 
the  outside  work  of  the  new  firm,  Burridge  &  Cooper,  and  within 
in  a  few  weeks  it  is  expected  they  will  open  out  and  carry  a 
large  stock  of  the  products  of  The  Goldie  &  McCulloch  Com- 
pany. Mr.  Burridge  has  been  identified  with  the  business  com- 
munity of  Winnipeg  and  vicinity  fv.r  over  twenty-three  years. 

Westinghouse,  Church,  Kerr  &  Company  announce 
the  removal  of  their  Pittsburg  office  from  its  former  lo- 
cation on  the  first  floor  of  the  Westinghouse  Building  to  more 
commodious  quarters  on  the  eighth  floor  of  the  same  building. 
This  change  is  the  direct  outcome  of  largely  increased  business 
in  this  district,  and  is  accompanied  by  the  acquirement  of  a 
commodious  reception  room  devoted  exclusively  to  the  con- 
venience and  enieriainment  of  visitors  and  patrons.  The  object 
of  the  management  in  making  the  change  is  to  be  able  to  ac- 
commodate more  thoroughly  and  promptly  the  wishes  and  needs 
of  their  patrons.  They  are  prepared  to  give  immediate  attention 
to  all  clasjes  of  general  engineering  and  construction  work  as 
applied  to  power  and  its  uses  in  iranspoi tation  and  industry. 
They  will  provide  in  all  cases  from  their  engineering  force  ade- 
quate personal  supervision  of  work  in  hand,  both  during  construc- 
tion and  subsequent  thereto,  and  the  increased  facilities  aftorded 
by  their  new  quarters  will  enable  them  10  fulhi  the  most 
extensive  contracts.  The  official  address  is:  Westinghouse, 
Church,  Kerr  &  Co.,  Westinghouse  Building,  Pittsburg,  Pa. 


The  Trenton  Electric  Company,  of  Trenton,  Ont.,  intend  deve- 
loping additional  water  power  aiul  buildinga  second  tran^mission 
line  to  Belleville. 


Mr.  L.  B.  McFarlane,  general  superintendent  of  ihe  Bell  Tele- 
phone Comp  iny,  Montreal,  was  in  Toronto  recently.  He  staled 
that  the  company  was  at  present  making  great  changes  in  con- 
nection with  its  long  distance  service.  In  Manitoba  the  company 
was  erecting  a  line  from  Winnipeg  south  to  the  American  bound- 
ary to  connect  with  companies  in  the  United  States  having  con- 
nection with  North  and  South  Dakota,  Minnesota  and  Wisconsin. 


MOONLIGHT  SCHEDULE  FOR  AUGUST. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.  7.50 

P.M.  4.00 

8.10 

2    .  .  . 

"  7-50 

"       4  00 

8.10 

3  

"  7-50 

n  4.00 

S.io 

4  

"  7-50 

"  4.00 

8.10 

5  

7.50 

"  4.10 

8.20 

6. . . . 

"  7-5° 

«        4.  1  0 

8.20 

7  

7.50 

«        4.  10 

8.20 

8. . . . 

7-50 

/'        4.  10 

8.20 

9.... 

"  8.45 

"  4.10 

7- 25 

10. . . . 

"  9-30 

n  4.10 

6.40 

11 ... . 

n  10.00 

"  4.20 

6.20 

12 ... . 

t  10.45 

w         4. 20 

5-  »5 

13.... 

"  11.30 

"  4.20 

4-5" 

15.... 

■1  0.20 

"      4.  :o 

4.00 

16.... 

T           I.  IS 

n  4.20 

3- 05 

17  ... 

»  2.10 

n  4.20 

2. 10 

18  

No  Light. 

No  Lig^ht. 

19.... 

" 

20 ... . 

21 ... . 

A.M.  7.30 

.\.M.  .  9.30 

2.00 

22. . . . 

"  7-30 

"  10.00 

2.30 

23. . . . 

„  7.20 

n  10.30 

3.10 

24.... 

„  7.20 

n  11.15 

25. . . . 

n  7.20 

0.00 

4.40 

26. . . . 

n  7.10 

•>  0.50 
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Total   170.01 
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THE  OTTAWA  ELECTRIC  COMPANY. 

We  have  received  a  copy  of  the  eighth  annual  report 
of  the  directors  of  the  Ottawa  Electric  Company,  which 
was  submitted  at  the  annual  meeting  held  on  June  30th. 
The  report  says:  "The  completion  of  the  new  power 
house  with  its  more  modern  system  of  generating  and 
distributing  electrical  energy  has  enabled  the  manage- 
ment to  effect  the  contemplated  economies  with  most 
pleasing  results,  as  a  reference  to  the  accompanying 
statements  will  show,  notwithstanding  that  it  was  only 
possible  to  put  the  majority  of  such  economies  into  full 


nature  of  permanent  improvements  which  was  charged 
to  Operation  and  Maintenance,  might  properly  have 
been  considered  as  capital  expenditure.  An  amount  of 
$75,000  has  been  carried  to  Depreciation  Account,  to 
provide  for  wear  and  tear  and  general  depreciation  of 
plant.  Your  attention  is  respectfully  called  to  the  con- 
tinued increase  of  installations,  and  in  the  number  of 
customers. 

The  following  statistical  statement  shows  the  growth 
of  the  Company  during  the  past  three  years: 


Total  Number  of 

30  April 

30  April 

30  April 

1900 

I  go  I 

1902 

...87,114 

93,207 

104,407 

.  .  .  644 

650 

752 

23 

17 

24 

Motors  

103 

157 

Customers  

•  •  •  4.. ^57 

5,208 

5,820 

.Mr.  K.  H.  Tiikkmkn  ,  2nd  V^ice-Presnl. hi  .  Mk.  B.  !• .  Kici  sor,  I'lvsideiii.  Mr.  Edward  Sl.\de,  i si  Vice-President. 

OFFICERS  OF  THE  CANADIAN  ELECTRICAL  ASSOCIATION  FOR  1902-3.. 

effect  during  the  latter  half  of  the  year,  dating  from  the 
opening  of  the  new  power  house  on  the  i6th  November 
last. 

"The  Company's  operations  for  the  past  year  show  a 
gross  revenue  from  all  sources  of  $227,634.83,  being 
an  increase  of  $31,271.61  over  the  previous  year  after 
making  liberal  provision  for  bad  and  doubtful  debts. 

"The  gross  cost  of  operating  and  maintenance  was 
$115,244.02,  leaving  a  profit  of  $112,390.81,  from 
which  profit  is  deducted  $25,913.38  for  interest  paid 
upon  bonds  and  current  liabilities,  leaving  the  net  pro- 
fit $86,477.43. 

"The  precentage  of  maintenance  and  operation  to 
gross  receipts  was  practically  50  per  cent.  V'our 
Directors  deem  it  important  to  mention  that  a  consid- 
erable amount  of  work  done  during  the  past  year  in  the 


The  directors,  at  a  subsequent  meeting,  elected  the 
following  officers:  T.  Ahearn,  president;  F.P.  Bronson, 
vice-president;  D.  R.  Street,  secretary-treasurer;  A. A. 
Dion,  general  superintendent;  A.  Bayly  and  R.  Ouain, 
auditors. 


Never  advertise  without  a  definite  purpose  in  view 
— let  that  purpose  be  the  intreasing  of  trade  in  some 
particular  branch  of  your  business, — The  .\dviser. 
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With  the  ending  of  the  war  in  South 
South  African  Trade.  Africa  will  come  a  period  of  great  de- 
velopment in  that  country  and  a  con- 
sequent demand  lor  many  lines  of  manufactured  goods. 
German  and  Austrian  syndicates  are  said  to  be  forming 
to  exploit  the  South  African  market.  With  cool  auda- 
city the  continental  countries  which  as  far  as  possible 
supported  the  Boer  cause  and  obstructed  the  British 
are  now  seeking  to  reap  the  commercial  advantages 
arising  out  of  the  conditions  established  by  Great 
Britain  at  an  enormous  cost  in  men  and  money.  The 
United  Sta'es  have  been  exporting  largely  to  South 
Africa  and  their  trade  returns  for  the  first  half  of  this 
year  show  a  substantial  increase  above  the  same  period 
of  1901.  It  seems  only  fair  to  her  own  interests  that 
Great  Britain  should  impose  some  restrictions  in  the 
form  of  duties  on  foreign  goods  entering  the  South 
African  market,  thereby  giving  a  preference  to  home 
and  colonial  industries,  which  will  have  to  bear  a  con- 
siderable proportion  of  the  expenses  of  the  war,  and 
compelling  foreign  countries  to  pay  something  for  the 
commercial  advantages  which  are  the  direct  result  ot 
the  long  continued  and  successful  struggle  conducted 
by  Great  Britain.  Canadian  exporters  of  manufactured 
goods  should  lose  no  time  in  establishing  trade  con- 
nections in  South  .Africa,  and  should  be  properly 
represented  at  the  South  .Africa,  British  and  Colonial 
Industrial  Exhibition  to  be  held  in  Cape  Town,  from 
Nov.  to  Feb.  1903-4. 


The  Canadian  Elec- 


\\  K    have    the    pleasure  to  record 
tncai  Association   another     successful    meeting   of  the 
.Association  and  a  further  step  torward 
in  the  direction  of  increase  of  membersh'p   and  in- 
fluence.   The  convention  held  in  Quebec  last  month  in 
some  respects  proved  a  surprise  of  a  very  agreeable 
ch.iracter.     In  view  of  the  distance  to  be  travelled  it 
was  not  expected  that  the  attendance  would  reach  the 
us  tal  standard.     On    the    contrary   it    exceeded  all 
previous  records  by  at  least  25  per  cent.    The  papers 
were  of  a  very  high  standard,  and  treated  of  interest- 
ing phases  of  electric  light  and  power  and  street  rail- 
way engineering.     Several   of  them  were  illustrated  by 
means  of  specially  designed  apparatus  the  transport- 
ation and  fitting  up  of  which  involved  a  great  deal  of 
l.ihor  and  not  a   little    expense.      Several  o:  these 
papers  are  printed  in  the  present  number  and  though 
la  kingiheir  full  interest  by  reason  of  the  absence  of 
the   explanatory  apparatus,   will  amply    repay  care- 
ful   reading.     Much    value    attaches    also    to  the 
discussions  arising  out  of  papers,  reports  of  Commit 
tees  and  resolutions.    There  ought  to    be  a  large 
representation  at  future  Conventions  of  the  electric  light 
and  power  companies  to  whom  the  .As-ociation  has 
been  i^f  most  benefit.     It  will  p^y  everv  such  compan> 
doing  a  business  of  moderate  proporiions  to  have  a 
representative    present   at  these  ye.arly  gatherings. 
By  so  doing  they  will  be  able  to  compare  notes  with 
and  derive  large  benefit  from  the  experience  of  men 
in  their  own  line  of  business.   Several  priva'e  companies 
as  well   as  corporations  operating   Municipal  plants 
have  already  seen  the  wisdom  of  adopting  this  course, 
and  no  doubt  the  number  will  increase  year  by  year. 
The  well  known  hospitality  of  the  citizens  ol  Quebec 
was  manifested  in  the  courtesies  extended  on  every 
hand  to  the  visitors  and  particularly  in  the  trips  and 
social  events  so  carefully  planned  by  the  lA>cal  Com- 
mittee in  association  with  the   citizens.    With  the 
excellent  list  ot  oflicers  elected  to  manage  the  affairs 
of  the  .Association,  the  present  year  is  certain  tv->  be 
marked  by    progress,    and    should    terminate  with 
another  successful  convention  in  Toronto  next  lune. 
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Proceedings  of  the  Twelfth  ArvrvyjOLl  Convention 


HE  twelfth  annual  Convention  of 
the  Candian   Electrical  Asssocia- 
tion  was  held  in  the  Assembly  Hall 
of  the  Chateau   Frontenac,  in  the 
of    Quebec,  Que.,  on  Wednesday, 
Thursday  and  Friday,  June    iith,  12th 
and  13th,  igo2. 

The  opening  session  was  held  on 
Wednesday  at  10.15  o'clock  a.m.,  when  the  President, 
Mr.  P.  G.  Gossler,  of  Montreal,  occupied  the  chair 
and  called  the  Convention  to  order. 

The  following  persons  were  registered  as  being  in 
attendance  : 

Fred.  Thomson,  G.  R.  Duncan,  D.  Sleeth,  J.  P. 
Thomson,  F.  W.  Fairman,  F.  H.  Leonard,  Geo.  C. 
Rough,  K.  B.  Thornton,  P.  G.  Gossler,  A.  Esling, 
Cecil  Doutre,  A.  P.  Horner,  F.  John  Bell,  D.  W. 
McLaren,  C.  W.  Henderson,  Geo.  W.  Sadler,  Alfred 
Collyer,  G.  M.  Wight,  A.  S.  Forman,  W.  V.  Warren, 
J.  A.  Burns,  W.  F.  Dean,  Geo.  H.  Olney,  H.  W. 
Weller,  L.  J.  Belnop,  A.  Milton  Smith,  W.  L.  Macfar- 
lane,  R.  A.  Stinson,  T.  W.  Casey,  J.  H.  Lachapelle, 
Montreal,  Que.  ;  P.  J.  Begin,  D.  E.  Blair,  Edward  A. 
Evans,  L.  Dennis,  W.  H.  Wiggs,  Guy  H.  Simpson, 
G.  Hartman,  Edwin  Pope,  Edward  Slade,  Lewis  Bur- 
ran,  Arthur  P.  Doddridge,  George  Reed,  P.  H.  Ga'e, 
G.  U  G.  Holman,  Charles  W.  Ross,  William  Lang- 
ford,  H.  A.  Dauphin,  Thomas  W.  Kell,  G.  A.  Mont- 
gomery, John  James,  Frank  Carroll,  Quebec,  Que.; 
A.  A.  Dion,  W.  G.  Bradley,  Thomas  HiTliard,  M.^Ma- 
vaut,  A.  A.  Couvrette,  Ormond  Higman,  T.  Ahearn, 
Warren  Y.  Soper,  James  D.  Eraser,  C.  W.  Hender- 
son, Ottawa,  Ont. ;  J.  J.  Wright,  Acton  Burrows,  H. 
G.  Nicholls,  W.  Nicholls,  Geo.  W.  Watts,  J.  W. 
Campbell,  H.  A.  Moore,  E. 
Smallpiece,  W.  McLeish, 
Stinson,  Geo.  Angus,  A.  B. 
Smith,  T.  F.  Dryden,  E.  B. 
onto,  Ont. ;  R.  T.  Lozier, 
Schaeffer,  H.  W.  Bliven, 


D.  McCormack,  Frank  C. 
C.  H.  Mortimer,  R.  A. 
Lamb,  jr.,  Archibald  B. 
Biggar,  E.  Irving,  Tor- 
Russell  Spaulding,  J.  C. 
P.  H.  Hover,  Charles  J. 
Marsh,  Wm.  B.  Wreaks,  New  York  ;  W.  D'A. 
Ryan,  C.  M.  Green,  Lynn,  Mass.;  L.  G.  Bassett,  A.  L. 
Tucker,  W.  B.  Hale,  Chicago,  111.;  Edward  L.  Rey- 
nolds, C.  M.  Wilkins,  Philadelphia,  Pa.;  Frank  G. 
Bolles,  Cincinnati,  Ohio;  F.  Schweetman,  St.  Louis, 
Mo.,  G.  H.  Berg,  Boston,  Mass.;  Percy  H.  Thomas, 
Pittsburg,  Penn.;  A.  A.  Wright,  Renfrew,  Ont.;  J.  E. 
Skidmofe,  Cobourg,  Ont.;  B.  F.  Reesor,  Lindsay, 
Ont.;  D.  W.  Tully,  Chatcauguay  Basin,  Que.;  F.  VV. 
Martin,  St.  Catharines,  Ont.;  S.  E.  Fletcher,  Irving 
Smith,  St.  Johns,  Que.;  A.  Sangster,  R.  N.  Robins, 
Sherbrooke,  Que.;  John  Yule,  Guelph,  Ont.;  H.  O. 
Fisk,  Peterborough,  Ont.;  L.  A.  Cosgrave,  Chicout- 
imi.  Que.;  J.  W.  Purcell,  Walkerville,  Ont.;  A.  C. 
Read,  Levis,  Que.;  J.  Camille  Pouliot,  Fraservilie, 
Que.;  V.  B.  Coleman,  Port  Hope,  Ont. 

The  President:  I  now  declare  the  Convention  open 
for  business.  We  have  with  us  Alderman  Tanguay, 
who  has  kindly  consented  to  make  a  few  opening 
remarks  to  the  Convention.  I  have  the  honor  of  in- 
troducing Alderman  Tanguay  to  the  Convention. 
(Applause.) 

Aid.  Tanguay:  Mr.  President  and  Gentlemen:  His 
Worship  the  Mayor  being  prevented  from  meeting 
you  this  morning  on  account  of  a  previous  engage- 
ment, 1  have  the  honor  as  pro  Mayor  of  the  City  of 
Quebec  to  welcome  you  to  this  city.  The  Mayor  asked 
me  to  express  his  regret  at  not  being  able  to  be  here 
this  morning.  He  would  like  very  much  to  meet 
the  gentlotncn  who  c^^impose  so  important  an  organiz- 


ation. I  welcome  3'ou  to  our  city  with  great  pleasure 
and  I  hope  you  will  enjoy  your  short  visit  amongst  us; 
I  trust  you  will  be  interested  in  following  the  pro- 
gramme that  has  been  so  well  prepared,  and  I  believe 
you  will  enjoy  our  hospitality  which  we  give  you  with 
great  heart.  I  thought  of  asking  Caplain  Penny,  our 
Chief  of  Police,  to  come  and  meet  you  this  morning 
to  offer  you  his  services.  (Laughter.)  I  must  tell  you 
that  Captain  Penny,  in  his  capacity  of  Chief  of  Police, 
can  be  of  great  service  to  you,  but  can  be  otherwise 
too.  He  knows  the  city;  he  is  what  you  might  call  a 
child  ot  Quebec,  he  knows  every  corner  and  interesting 
spot,  and  besides  I  must  tell  you  that  you  will  find  him 
very  obliging.  Gentlemen,  onc>;  more  I  trust  you  will 
enjoy  your  short  stay  amongst  us,  and  I  hope  I  may 
have  another  opportunity  of  meeting  you.  I  wish  you 
all  the  best  time  possible.  I  thank  you  for  your  atten- 
tion. 

The  President:  I  will  call  upon  Mr.  Dion  to  reply  to 
Alderman  Tanguay's  kind  welcome. 

Mr.  Dion:  Alderman  Tanguay,  on  behalf  of  the 
Canadian  Electrical  Association  I  thank  you,  and, 
through  you,  the  Council  and  citizens  of  the  City  of 
Quebec  for  the  very  generous  welcome  you  have  just 
extended  to  us.  We  count  it  an  honor  and  a  privilege 
to  meet  you,  Sir,  and  we  esteem  it  a  very  great  pleas- 
ure to  assemble  in  your  beautiful  and  very  interesting 
city.  Among  the  many  attractions  which  draw  towards 
this  place,  not  the  least  are  the  magnificent  electric 
installations  which  have  been  placed  here  within  the 
last  few  years  and  which  place  your  city  in  the  very 
front  rank  amongst  Canadian  cities.  The  hospitality 
of  your  people.  Sir,  is  proverbial,  and  we  have  no 
doubt  that  after  our  stay  here  a  few  days  with  you,  we 
shall  leave  your  city  with  regret,  and  shall  carry  with 
us  the  most  pleasant  memories  of  this  Convention.  I 
should  also  express  my  thanks  for  your  consideration 
in  having  arranged  to  have  the  police  tied  up  while  we 
stay  in  the  city.     (Laughter  and  applause.) 

The  President:  Following  out  a  matter  of  custom 
and  not  complying  with  the  Constitution  I  have 
prepared  a  few  remarks  addressed  to  the  gentlemen 
and  members  of  the  Canadian  Electrical  Associa- 
tion : 

i'kesmjent's  address. 
Gentlemen  and  Members  of  t fie  Canadian  Hlectrionl  Association: 

It  g^ives  me  much  pleasure  to  meet  you  all  on  I  his  occasion  of 
the  Iwelftli  Annual  Convention  of  our  Association.  It  is  particu- 
larly appropriate  that  we  should  meet  here  in  this  historic  City 
of  Quebec,  which  is  so  intimately  associated  with  not  only  the 
early  history  of  the  settlemoni  of  this  continent,  but  also  with  the 
very  early  history  of  the  development  of  electric  power  Iratis- 
mission  in  Canada. 

That  part  of  the  business  ot  this  coinitry  with  which  so  many 
of  tlie  members  have  been  and  are  now  intimately  and  promi- 
nently associated,  namely,  the  tlevelopment  and  operation  of 
water  power  plants  for  electric  transmission,  was  greatly  en- 
couraged in  its  early  stages  by  the  successful  utilizcition  of  Mont- 
morency Falls  for  lighting  and  power  purposes. 

We  have  on  all  sides  of  us  in  this  city  abundant  proof  of  the 
continuance  of  the  courage,  foresight  and  energy  which  inust 
necessarily  have  been  characteristic  of  those  who  promoted  and 
brought  to  a  successful  completion  such  an  untlertakiiig  as  the 
transmission  of  electric  power  from  Monlmorencv  Falls,  at  a  time 
when  high  tension  apparatus  and  lines  used  for  the  supply  of 
commercial  light  and  power  were  looketl  upon  by  the  geneial 
public  with  some  doubt,  and  considered,  by  many,  as  being  an 
experiment. 

It  is  only  necessary  for  us  to  inspect  the  power  houses,  sub- 
stations and  electric  railways  in  and  around  CJiiebec  to  make  us 
realize  what  tremeiidous  strides  have  fjeen  made  thioiighoul  the 
country  and  here  in  this  very  city  in  the  utilization  of  electricity 
since  the  installation  of  the  Montmorency  plant  which,  I  tiiink  I 
am  safe  in  saj'ing,  was  the  first  high  tension  system  put  into 
i-onimercial  use  in  this  country. 
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It  is,  therefore,  apparent  why  Quebec  is  an  ideal  city  for  a 
Convention  of  an  electrical  association,  for  no  place  else  could 
this  exiraordinary  progress  be  more  emphatically  contrasted. 
We  have  here  an  excellent  opportunity  of  seeing  modern  power 
plants,  supplying  current  for  all  branches  of  industry,  and  of 
acouainting  ourselves  with  the  succe^jsful  solution  of  some  of  the 
problems  of  long  distance,  high  tension  power  transmission. 

It  is  to  be  regretted  that  the  programme  for  this  meeting 
could  not  include  a  visit  to  all  of  the  power  houses  in  the  city  or 
immediate  vicinity,  but  those  who  have  the  time  will  be  ampl}-  re- 
paid by  visiting  them.  The  local  committee  have  provided  so  gen- 
erously for  our  enlei  tainment  that  it  has  been  impossible  to  include 
on  our  programme  all  of  the  many  attractive  features  oftered. 

The  Association  is  to  be  congratulated  on  the  sound  and 
healthy  condition  in  which  this  Convention  finds  it.  The  Report 
of  the  Secretary-Treasurer  shows  that  we  have  a  surplus  in  the 
Treasury  sufficiently  large  to  meet  all  of  our  ordinary  require- 
ments and  to  enable  us  to  carry  out  any  work  which  we  may 
think  wise  to  inaugurate;  and  the  steady  increase  in  membership 
gives  strong  evidence  of  the  life  and  vitality  of  the  Association  it- 
self. 

One  of  the  objects  of  the  organization,  as  set  forth  by  the 
Constitution,  is  to  promote  the  interests  of  those  engaged  in  any 
electrical  enterprise;  to  successfully  secure  this  object,  its  in- 
fluence must  be  far-reaching,  and  ail  companies,  firms  and  persons 
interested  in  the  electrical  industries  should  be  related  to  each 
other  through  the  medium  of  the  Association. 

The  steady  increase  in  membership  in  the  last  few  years,  and 
the  very  marked  widening  of  interest  in  the  proceedings,  justifies 
us  in  expecting  that  within  a  comparatively  short  time,  every 
company  or  person  interested  in  the  electrical  industries  in  Canada 
will  be  represented  on  our  membership  roll. 

At  the  last  Convention  there  was  an  amendment  made  to  the 
Constitution,  whereby  membership  was  divided  into  several 
classes.  While  this  amendment  provides  that  manufacturers  are 
not  eligible  to  active  membership,  I  want  to  emphasize  that  this 
Association  wants  and  requires  the  cooperation  and  assistance  of 
the  manufacturers. 

A  report  of  a  largely  attended  meeting  of  the  Executive  Com- 
mittee, held  in  January  last,  has  been  placed  in  j'oiir  hands,  and 
from  it  you  will  have  noted  the  generous  gift  to  the  Association 
by  one  of  our  manufacturing  members,  which  is  a  very  substantial 
and  material  reminder  of  what  help  inanufaclurers  are  to  the 
Association. 

The  Executive  Committee  decided  to  set  this  donation  aside  as  a 
special  fund,  out  of  which  is  to  be  allotted  a  yearly  sum  to  be  a- 
warded  in  prizes  for  papers  presented  before  our  Annual  Con- 
vention. It  is  expected  by  this  means  to  encourage  members  to 
devote  more  time  to  original  work  or  to  preparing  for  publication 
an  account  of  any  unusual  or  extraordinary  results  arrived  at  or 
work  carried  out  by  them  or  under  their  supervision. 

The  Committee  having  in  hand  the  formation  of  a  set  of  rules 
governing  the  awarding  of  this  prize  have  not  been  able  lo  put 
them  in  shapefor  theConvenlion,but  it  isexpected  that  they  will  be 
completed  and  presented  to  the  members  before  the  close  of  the 
present  session. 

You  will  receive  and  have  read  the  reports  of  the  several  Com- 
mittees and  you  will  have  presented  and  discussed  several  excel- 
lent papers  dealing  with  subjects  of  great  interest  and  impor- 
tance to  this  Association. 

While  the  report  of  the  Legislative  Committee  will  stale  that  ik> 
legislation  was  enacted  during  the  past  year  that  has  counteracted 
the  good  results  or  broken  down  the  proper  and  just  safeguards 
placed  around  our  business,  and  which  owe  their  existence  to  the 
direct  and  strenuous  efforts  of  this  Association  and  its  Committee; 
yet  we  must  not  lose  s-ight  of  the  fact  that  there  is  an  under-current 
tending  towards  legislation  which  would  deprive  many  existing 
Companies  and  much  invested  capital  of  their  legitimate  rights 
and  protection. 

I  attribute  this  tendency  on  the  part  of  some  of  the  advocates 
of  such  measures  to  their  ignorance  of  the  business  ;  and  their 
ignorance  has  not  been  verj'  much  enlightened  by  the  opinions 
given  to  the  public  by  some  men  identified,  in  more  or  less  re- 
sponsible capacities,  with  the  electrical  industries  of  this  country. 
I  deem  it  my  duty  to  bring  it  to  your  attention  that  certain  evi- 
dence has  been  given  during  the  past  year  in  arbitrations 
required  by  the  Conmeo  Act,  which  cannot  do  otherwise  than 
have  the  tendency  lo  depreciate  the  value  of  plants  below  the 
point  which,  I  am  of  the  opinion,  would  be  approved  of  by  this 
Association.  I  have  reference  to  such  statements  as  tend  to 
confuse  the  mind  of  the  public,  and  give  the  impression  that  the 
value  of  a  plant  is  that  for  which  it  could  be  replaced  at  the 
present  day  by  new  equipment,  no  consideration  or  value  being 
placed  upon  the  fad  that  these  pioneer  organizations,  by  estab- 
lishing that  electrical  companies  were  a  commercial  possibility 
and  a  means  of  making  a  fair  return  on  the  capital  invested, 
have  made  it  possible  for  construction  and  manufacturing  com- 
panies to  now  install  and  supply  equipment  at  figures  much  less 
than  the  prices  of  ten  years  ago. 

It  is,  therefore,  the  duty  of  this  Association,  in  carrying  out 
its  obligations,  to  promote  the  interests  of  its  members,  that  it 
discountenance  and  discredit  such  publicly  expressed  opinions, 
which  may  have  a  tendency  to  put  other  than  fair  value  on  the 
properties  of  electrical  companies. 

I  would  call  30ur  special  attention  to  the  Report 
of  the  Committee  to  Confer  with  the  Hoaril  of  Fire  I'nder- 
writers  from  which  it  will  be  noted  that  there  is  an 
effort  on  the  part  of  one  of  the  largest  cities  in  this 
(his  country,  by  the  Board  of  Fire  Ifnderwritei s  lo  force  upon 
the  city  the  expense  and  responsibility  of  establishing  a  system 


of  inspection  for  electrical  installations.  The  Fire  Under  writers 
of  the  United  States,  and,  to  a  limited  extent,  in  this  countr)-, 
have  foand  it  to  their  advantage  to  establish  bureaus  of  inspection 
of  their  own  and  to  control  and  operate  them  at  their  expense. 

That  an  efficient  and  thorough  periodic  insf>ection  of  all  elec- 
trical installations  is  necessary  and  desirable,  we  will  all  agree, 
but  the  cost  of  this  inspection  must  not  be  made  a  hardship  to 
the  customers  of  electrical  companies  :  otherwise  the  rapid  de- 
velopment and  universal  use  of  electricity  for  all  purposes — com- 
mercial and  domestic — will  be  hampered. 

I  am  strongly  of  the  opinion  that  the  interests  of  all  parties 
will  be  best  served  by  having  electrical  inspection  bureaus  estab- 
lished and  operated  at  the  expense  of  the  Fire  Underwriters; 
they  have  thought  it  advisable, for  their  own  interests, to  form  a 
set  of  rules  to  govern  the  installation  of  electrical  apparatus — 
why  should  they  not  see  that  these  rules  are  enforced,  especially 
as  they  have  a  most  (fficient  means  within  their  control  of  en- 
forcing these  rules,  namely  cancelling  the  policies  on  such  prop- 
erties svhen  the  electrical  installations  are  not  in  accordance  with 
the  established  practice  or  the  Underwriters'  rules. 

We  are  in  the  midst  of  an  era  of  great  prosp>eritv  ;  ttie  expan- 
sion of  tne  business  of  electrical  companies  during  the  past  few 
years  has  never  been  equalled  in  the  same  time  in  any  other  in- 
dustry, with  the  result  that  many  of  the  companies  have  had 
more  business  at  fair  and  profitable  rates  than  thev  could  con- 
veniently handle.  On  the  other  hand,  some  of  the  companies,  in 
their  efforts  to  get  business,  regardless  of  the  price  at  which 
they  procure  it,  have  so  reduced  their  rates  that  it  is  question- 
able whether  they  are  making  a  fair  and  profitable  return  upon 
their  investment. 

The  time  is  sure  to  come  when  remodelling  or  reconstructioq 
or  expansion  of  business  requires  additional  capital  ;  if  provision 
is  not  made  in  times  of  prosperity  to  meet  these  conditions,  it 
may  be  difficult  in  times  of  less  prosperit)  to  secure  the  needed 
funds  ;  it  is,  therefore,  not  advisable,  for  the  sake  of  securing 
business,  to  reduce  rates  to  such  an  extent  that  a  proper  return 
on  the  capital  is  not  assured,  otherwise  you  are  courting  sclf- 
destruclion.  There  is  a  limit  beyond  which  business  competitors 
cannot  go  with  continued  safety  to  themselves  without  discredit- 
ing or  reducing  the  profits  of  the  very  enterprises  upon  which 
their  own  prosperity  depends. 

A  natural  reduction  in  prices  for  lighting  and  f>ower  will  be 
the  result  of  dcvelopi^ig  business  along  lines  being  succes>fully 
advocated  in  some  cities  ;  I  refer  to  the  limitation  at  the  use  of 
electric  current  for  manufacturing  purposes  to  the  hours  when 
there  is  practically  no  demand  ujxjn  the  supply  station  to  meet 
the  lighting  requirements — in  oilier  words,  to  the  daylight  hours. 
The  disadvantages  of  the  peak  load  characterisiic  of  practically 
all  supply  plants  some  years  ago,  and  slill  of  the  majority  of 
lighting  and  power  plants,  are  known  only  too  weh  to  all  of  us. 

A  few  vears  ago  it  was  thought  almost  impt^sslble  lo  create 
and  develop  a  commercial  demand  on  a  supply  station  supplying 
light  and  power,  whereby  the  output  would  t>e  practically  con- 
stant during  the  ten  hours  generally  referred  to  as  "  working 
hours."  Yet  this  has  been  accomplished  by  a  company  wilh 
which  I  am  associated  in  .Montreal  ;  the  ordinary  day  load  of  this 
company  during  the  heaviest  month  of  ihe  year,  namely,  Decem- 
ber, averages,  between  Ihe  hours  of  7.1VJ  a.m.  and  6.00  p.m. 
from  90  to  94  per  cent,  of  the  maximum  (>eak  .  and  you  may  be 
surprised  lo  learn  that  this  maximum  peak  load  occurs  wilh  us 
between  6  and  7  o'clock  in  the  morning  when  the  citr  arc  light- 
ing overlaps  the  demand  for  power  by  the  factories  in  starting-  up 
for  the  day. 

The  idea  that  it  is  profitable  for  many,  it  not  all,  manufacturers 
to  work  only  during  the  daylight  hours  is  gaining  ground  rapidly 
in  Montreal  and  elsewhere  ;  the  best  evidence  of  which  is  the 
fact  that  contracts  are  continually  being  entered  into  which  do 
not  require  the  supply  of  all  or  part  of  the  power  during  the  hours 
when  the  need  of  illumination  makes  the  greatest  demand  upoa 
an  electrical  plant.  By  properly  arranging  Ihe  hours  of  work, 
a  factory  can  comply  with  these  condition*  and  yet  not  reduce  the 
total  number  of  hours  of  work  y>er  annum. 

Power  supplied  to  m.tnufaciurers  under  these  limitations  can 
be  furnished  at  a  cost  very  much  less  than  they  can  ever  expect 
to  secure  it  otherwise,  and  at  the  snme  lime  there  will  be  an  ad- 
ditional demand  for  power  created  from  soun-es  heretofore  in- 
capable of  being  reached.  This  additional  source  of  reveau* 
will  also  permit  of  selling  current  for  lighting  pixtfilably  at  a  navck 
less  rate  than  when  there  is  little  or  no  requirienicnt  for  the  plant 
in  the  day  time. 

The  papers  to  be  presented  deal  with  subjects  of  great  interest 
and  pr.iclical  importance,  and  I  solicit  lor  them  a  fVill  and  thor- 
ough discussion.  We  are  here  principalh'  to  hear  the  vicw>  of 
members  wilh  whom  we  are  not  in  constant  contact,  and  lo  ex- 
change ideas  with  each  other  ;  let  Ihe  discussion,  therefore  bring 
out  all  of  the  points  not  touched  »i|->on  by  Ihe  writers. 

We  are  .ill  engaged  in  an  active  and  exacting  business  and  to 
prepare  a  Convention  paper  requires  a  considerable  sacrifice  of 
time.  On  behalf  of  the  .Association  and  the  v^om mi  1  tee  on  papers, 
I  desire  lo  thank  most  cordially  Ihe  writers  who  have  complied 
wilh  Ihe  request  to  present  papers  before  this  co>nvenlion. 

I  desire  lo  express  mv  regi-et  at  not  ha\-ing  Iv^n  able  lo  de- 
vole  as  much  time  lo  the  affairs  of  Ihe  Assot^iaiion  as  I  wishes!  lo 
during  the  past  vear,  but  Ihe  he.irly  sup|x>rl  and  oo-oi'>eraiion  of 
the  Executive  and  v->lhcr  Committees  anvf  their  alteniion  lo  ihe 
matters  entrusted  to  them  has  more  than  cv<m|'»ensated  for  any 
lack  of  attention  on  my  part. 

I  wish  lo  thank  you  most  cordially  for  the  hor»or  bcstowe<d 
when  you  elected  me  your  Presidenl.  and  for  the  sup|V»rl  given 
me  dill  ing  Ihe  past  year.     1   will  close  these  remarks  wilh  the 
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assurance  that  I  will  always  have  a  warm  interest  in  the  Associa- 
tion and  stand  ready  to  be  of  any  assistance  to  it  whatever  that 
it  may  be  within  my  power  to  render. 

The  President:  I  have  just  received  a  note  that  there 
are  76  members  and  guests  present  in  this  room.  I 
think  the  members  may  feel  very  much  flattered.  It 
is  rather  a  long  way  to  come. 

The  next  order  of  business  is  the  Secretary-Tresur- 
er's  report,  by  Mr.  C.  H.  Mortimer. 

Mr.  Mortimer  presented  his  report,  as  tollows: 

SECRETARY  TREASURER'S  REPORT. 

The  Association  year  which  has  just  closed  has  been  marked 
by  a  substantial  increase  in  membership.  The  membership  now 
stande  at  306,  a  gain'  since  last  report  ot  39. 

Members  who  may  change  their  addresses  are  requested  to 
notify  the  Secretary.  Owing  to  neglect  in  this  matter,  commun- 
ications addressed  to  several  of  our  members  during  last  year 
could  not  be  delivered. 

Immediately  following  our  last  Convention,  the  attention  of  the 
principals  of  the  various  scientific  schools  in  Canada  was  called 
to  the  Student  Membership  established  by  the  Association  at  the 
Ottawa  meeting,  with  a  request  that  they  acquaint  their  students 
in  electricity  of  the  fact.  I  regret  that  thus  far  no  interest  has 
been  manifested  either  by  the  managers  or  students  of  these 
schools. 

The  Legislation  Committee  held  several  meetings  prior  to  and 
during  the  session  of  the  Ontario  Legislature,  when  legislation 
detrimental  to  the  interests  of  electrical  companies  was  threaten- 
ed. Fortunately,  however,  no  legislation  in  amendment  to  the 
Conmee  Act,  or  otherwise  inimical  to  tne  electrical  interests,  was 
enacted. 

A  well  attended  and  important  meeting  of  the  Executive  Com- 
mittee was  held  at  the  Windsor  Hotel,  Montreal,  on  January  lolh 
last. 

An  offer  was  received  from  Mr.  P'rederic  Nicholls  on  behalf  of 
the  Canadian  General  Electric  Company,  of  the  sum  of  $500  to 
the  funds  of  the  Association  to  be  applied  as  the  Executive  might 
decide. 

On  motion  by  Mr.  W.  H.  Browne  and  Mr.  J.J.  Wright,  the  of- 
fer was  accepted,  and  stt  aside  as  a  special  fund  out  of  which 
will  be  allotted  yearly  a  sum  not  exceeding  $75.00  for  original 
papers  to  be  presented  by  members  of  the  Association  at  the 
Annual  Conventions.  A  Committee  composed  of  Messrs.  Dion, 
Yule  and  Sangster,  was  appointed  to  draft  rules  and  regulations, 
subject  to  the  approval  of  the  Executive,  under  which  the  prizes 
will  be  awarded.  To  the  Committee  on  Papers  was  delegated 
the  duty  of  judging  the  merits  of  the  papers  submitted,  and  the 
President  was  authorized  to  suggest  to  the  Executive  a  suitable 
Committee  to  award  the  prizes. 

Eight  active  and  two  associate  members  were  elected  at  this 
meeting. 

Mr.  G.U.G.  Holman,  on  behalf  of  the  electrical  companies  and 
citizens  of  Quebec,  invited  the  Association  to  hold  its  Annual 
Convention  in  that  city.  On  motion  of  Messrs.  J.  J.  Wright  and 
A. A.  Dion,  the  invitation  was  accepted,  and  June  the  iith,  12th 
and  13th  chosen  as  the  dates  for  the  meeting. 

Commiltees  to  complete  arrangements  were  appointed  as 
follows: — 

Committee  on  Papers-  Mr.  K.  H.  Thornton,  Chairman  with 
power  to  appoint  the  other  members. 

Local  Committee  Messrs.  G.U.G.  Holman,  Edward  Slade  and 
Edward  A.  Evans,  with  power  to  add  to  their  number. 

Committee  on  Transportation — Messrs.  J.  J.  Wright,  Frederic 
Nicholls  and  Edward  Slade. 

On  motion  by  Messrs.  Holman  and  Sangster,  the  matter  of 
special  financial  assistance  to  the  Local  Committee  was  left  in 
the  hands  of  the  President  with  power  to  act. 

The  President  was  requested  to  communicate  with  Mr.  Fran- 
cisco and  ask  that  Canada  be  included  in  his  statistics  of  the 
results  of  the  operation  of  municipal  plants. 

Having  learned  of  the  presence  in  Montreal  of  Mr.  Marconi, 
the  celebrated  inventor  of  wireless  telegraphy,  the  Committee,  on 
behalf  of  the  Association,  tendered  that  gentleman  an  infoi  mal 
luncheon  at  the  St.  James'  Club. 

The  Secretary  was  instructed  to  record  in  the  Minutes  the 
pleasure  derived  by  the  members  of  the  Association  from  the 
visit  of  Mr.  Marconi  and  his  kinti  offer,  if  possible,  to  be  present 
and  present  a  paper  at  the  Annual  Convention.  The  Treasurer 
was  authorized  to  liquidate  the  cost  of  the  luncheon. 

Following  is  a  detailed  statement  of  the  receipts  and  disburse- 
ments of  the  Association  for  the  year  ending  May  31st,  1902: — 


treasurer's  STATEMENT 
RECEIPTS. 

Cash  in  Bank  June  1,  1901  $276.47 

Cash  on  Hand  June  1,  1901   H-^? 

166  Active  Members'  Fees  $3   498.00 

25  Associate  Members'  Fees  $2   50.00 

Donation  from  Can.  Genl.  IClcc.  Co   500.00 

Refund  of  part  of  grant  to  Local  Committee  for 

expenses  of  1901  Convention   100.00 

 $I43S.74 

DISIU'KSllMENTS. 

liailgcs  for  i<)<)i  Convention   $  11.75 

Postage  for  1901  Convention  I'l  iigraiunu-s,  i  ti  ..  20.00 
Exchange  Pll  (t-ln.'ijii'is .  .    0.2Q 


Express  Charges.  =  4.S4 

Telegrams    1.86 

Stationary   3.10 

Banquet  Cards   1.00 

Assistant  to  Secretary   3.00 

Grant  to  Secretary   125.00 

Expenses  attending  executive  meeting  in  Mon- 

tieal  (for  Secretary)   20.00 

Convention  Expenses  (grant  to  Local  Committee)  150.00 

Ottawa  Agency  &  Messenger  Co   3.00 

Stenographer   40.00 

Luncheon  —  Tendeied  by  Executive  to  Mr. 

Marconi   58.86 

Printing  in  connection  with  1901  Convention,  in- 
cluding 400  copies  of  proceeding-   122.58 

Ribbon  for  Badges  for  1902   2.10 

Printing  Show  Cards  for  1902   4.00 

Postage   34.34 

Cash  on  Hand   34-^3 

Cash  in  Bank    792.28 

 $1438.74 


Mr.  Dion  moved,  seconded  by  Mr.  Reesor,  that  the 
report  be  received  and  that  the  Chair  appoint  the  usual 
auditing  committee  to  audit  the  financial  statement. 

The   President  put  the  motion   which,   on  a  vot^ 
having  been  taken,  was  declared  carried,  and  Messrs.^ 
A.  A.  Dion  and  John  Yule  were  appointed  as  auditors. 

The  President:    The  next    order    of    business  is.^ 
the  presentation  of  the  reports  of  the  Standing  Corn  ft 
mitees,  and   I   will  call  upon   Mr.    Yule  to  presen'p. 
the  report  of  the  Committee  on   Legislation.     I  mai v 
say  that  the  Committee  on  Legislation  is  one  of  thfr 
most  important  this  Association  has  ever  a'  thorized  ;  V 
act  in  its  behalf,   and   its  work  has  been   producti\  j 
of  most  beneficial  results,   especially  the  protective 
legislation  which  has  been  enacted  in  the  Province  of 
Ontario.    As  yet  there  has  been  no  unfriendly  legisla- 
tion enacted  in  Quebec,  but  it  will  come  sooner  or  later, 
that   is    assured.      At    the    recent    Convention  of 
the    National  Electric  Light  Association  the  matter 
of  protecting  the  invested  capital  of  electrical  indus- 
tries was  taken  up  and  the  plans  that  were  outlined 
as  followed  by  the  Canad  ian   Electrical  Association 
received  considerable  approval.     I  may  say  the  State 
of  Connecticut  has  followed  almost  identically  the  plans 
followed  by  the  Legislation  Committee  of  this  Associa- 
tion.   The  legislation  on  this  matter  by  the  State 
of  Massachusetts  was    before    that  time. 

Mr.  John  Yule  presented  the  report  of  the  Committee 
on  Legislation,  as  follows: 

REPORT  OF  COMMITTEE  ON  LEGISLATION. 

To  the  Canadian  Electrical  Association: 

Genllenien, — Youi  Committee  on  Legislation  beg  to  report 
that  during  the  past  year  they  have  given  close  attention  to  the 
interests  of  lighting  companies  in  the  dei>arlment  entrusted  to  their 
care  by  this  As.sociation.  In  looking  back  to  the  Niagara  Falls 
Convention  in  1897  when  the  movement  was  started  to  secure 
some  measure  of  fair  anil  just  protection  to  the  capital  invested 
]n  Electric  Companies,  and  knowing  as  we  now  do  the  extent  of 
the  agitation  for  Municipal  control,  it  must  be  quite  noparent  to 
all  and  especially  to  companies  in  the  province  of  Oniai  io  that 
this  Association  has  more  than  justified  its  usefulness  and  valut  V 
As  this  agitation  has  now  developed  into  a  socialistic  propaganda^ 
of  a  far  reaching  nature,  your  Committee  consider  it  will  be  a 
wise  thing  for  the  Companies  interested  to  give  a  more  active 
and  liberal  financial  support  to  this  .Association  if  they  value 
what  has  been  accomplished  in  their  interests.  Our  enemies  are 
getting  year  by  year  more  aggressive,  and  it  will  require  constant 
watchfulness  and  work  to  hold  what  we  have.  \'our  Committee 
beg  to  be  excused  for  repeating  these  argiuiients  from  time  to 
time.  We  would  be  inclined  to  think  it  not  necessary,  but  quite  a 
number  of  companies  have  derived  the  full  benefit  of  our  woik 
in  the  transfer  of  theii'  properties  to  municipalities,  who  have  not 
contributed  one  cent  or  given  one  hour's  lime  in  assisting  the 
work  of  this  Association.  Your  Committee  earnest!)'  hope  and 
trust  a  more  generous  support  will  be  accorded  the  C'anadian 
Electrical  Association  in  the  future. 

Reporting  on  the  wi>rk  of  your  Committee  duiing  the  year, 
there  was  the  usual  grist  of  proposed  amendments  and  tiew  bills 
intioduced  affectmg  our  interests.  In  the  early  p.irl  of  the 
session  deputations  fiom  municipal  councils  were  in  Toronto 
asking  for  changes  in  Section  35  of  the  Municipal  .\ct,  commonly 
called  the  Conmee  Bill.  At  the  urgent  request  of  companies  in 
the  places  represented  by  these  de()utations,  the  Chairman  of 
this  Committee  took  steps  to  coimteract  this  movement,  his  action 
being  approved  by  the  Committee.  The  attacks  maile  on  Section 
35  Ontario  Municipal  .'\ct  during  the  last  session  were  not  general 
hut  wiM-i.-  n);ide  to  appear  as  only  .ilToci  iiii^  particular  localities; 
4)f  course  il  successful  it  woulil  have  affecteil  the  wholi-  Province, 
Toionto  anil  Rat  Portage  being  the  storm  cer)tics.  .\s  you  al- 
ready know  the  attempt  on  tlie  p.irt  of  Toronto  City  Council 
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although  strongly  pushed  was  unsuccessful.  What  they  asked 
for  was  power  to  purchase  energy  at  Niagara  Falls  or  delivered 
in  Toronto;  they  further  asked  for  power  to  develop  water-power. 
Their  Bill  gave  no  estimate  of  cost  or  any  particulars  that  would 
name  a  limit  to  the  contemplated  expenditure. 

The  Socialistic  candidates  in  the  election  campaign  last  month 
all  advocated  the  policy  of  the  Provincial  Government  generating 
electricity  at  the  Falls,  transmitting  and  selling  at  cost  to  the 
different  Municipalities.  Whether  this  movement  will  grow  or 
not  the  future  will  determine.  We  point  tuis  out  for  the  purpose 
of  showing  the  different  lines  of  attack  made  upon  our  interests 
and  the  necessity  of  continued  wakefulness  on  the  part  of  the 
Companies. 

In  the  case  of  Rat  Portage  a  compromise  was  arranged  that 
was  satisfactory  to  the  Company  and  Council. 

The  question  of  assessment  on  the  properties  of  the  Companies 
was  also  before  the  Municipal  Committee  and  an  amendment 
passed  to'assess  on  their  value  as  going  concerns,  or  on  the  price 
at  which  the  properties  could  be  sold  to  others  who  would  con- 
tinue the  business.  The  different  interests  were  represented  by 
able  counsel  but  the  strong  agitation  throughout  the  Province  in 
support  of  a  more  oppressive  system  of  taxation  than  is  adopted 
to  other  manufacturing  concerns  appeared  to  influence  the 
Committee  in  coming  to  this  decision.  The  whole  question  of  the 
re-arrangement  of  assessment  has  yet  to  be  dealt  with  and  a 
ijio^ification  of  assessment  on  Electric  Companies  may  be  obtained 
^ut^he  outlook  in  this  direction  is  not  encouraging. 
]  The  total  amount  contributed  during  the  year  was  $297.00; 
there  was  deficit  earned  forward  from  last  year  of  $7.72,  this 
left  available  funds  of  $289.28. 

The  disbursements  and  unpaid  accounts  amount  to  $1 19.36, 
leaving  a  balance  on  hand  of  $169.92. 

The  number  ot  Companies  and  individuals  who  have  contributed 
this  year  is  31.  Last  year  the  number  was  23. 
-  The  following  are  the  names  of  those  who  have  contributed: 
Exeter  Electric  Light  &  Power  Co.  ;  Strathroy  Electric  Co.  ; 
Mr.  BreithaMpt,  Berlin  ;  Hamilton  &  Prout,  Forest  ;  St.  Thomas 
Gas  Co.  ;  W.  M.  Birchard,  Aurora  ;  Henry  Cook,  Hensall  ; 
Guelph  Light  &  Power  Co.  ;  Brantford  Electric  &  Operating  Co.  ; 
GlenwilliamS  Electric  Co.  ;  Smiths  Falls  Electric  Co.  ;  R.  A. 
Corbett,  Port  Hope  ;  Renfrew  Electric  Co.  ;  Ottawa  Electric  Co.  ; 
Listowel  Electric  Co.  ;  Midland  Electric  Co.  ;  Joseph  Knox, 
Stayner ;  Seaforth  Electric  Co.  ;  Gait  Gas  Co.  ;  Gananoque 
Electric  Co.  ;  Ingersoll  Electric  Co.  ;  Merrickville  Electric  Co.  ; 
W.  C.  Harrison,  Norwood  ;  Petrolea  Electric  Co.  ;  Simon  Plewes, 
Creemore  ;  Knight  Bros.,  Burk's  Falls;  W.  Moore  &  Son, 
Meaford  ;  Welland  Electric  Co.  ;  Wingham  Electric  Co,  ;  Leam- 
ington Electric  Co.  ;  Citizens  Light,  Heat  &  Power  Co.,  Rat 
Portage. 

John  Yule, 
Chairman  Committee  on  Legislation. 

Mr.  Yule:  I  might  say  since  I  prepared  this  report  a 
week  ago  we  got  notice  in  the  newspapers  that  there 
had  been  already  a  movement  started  to  form  a  syndi- 
cate to  develop  power  at  Niagara  Falls  and  transmit 
it  to  Western  and  Central  Ontario.  Whether  it  is  a 
movement  to  force  the  Government  into  that  action  or 
what  direction  it  will  take  I  do  not  know.  I  beg  to  submit 
for  your  consideration  the  report  of  the  Cotnmittee 
on  Legislation  which  I  have  just  read.  (Applause.) 

The  President:  You  have  heard  the  report  of  the 
Legislative  Committee,  and  as  this  deals  with  the 
most  important  matter  that  this  Association  has  taken 
in  hand  I  think  since  its  inception,  we  not  otily  should 
pay  attention  to  the  report  but  will  have  to  keep  our 
eyes  and  ears  open  in  regard  to  all  the  local  indications 
y,ooking  to  prospective  legislation.  We  will  consider 
'he  report  at  a  later  meeting,     I   will  call  on  Mr. 

idler  to  present  the  report  of  the  Committee  to  con- 
er  with  the  Board  of  Fire  Underwriters. 

Alderman  Sadler  presented  the  report,  as  follows  : 

lEPORT  OF  COMMITTEE  TO  CONFER   WITH   THE   BOARD  OF  FIRE 
UNDERWRITERS. 

To  The  President  ot  the  Canadian   Electrical  Association  : — 
The  Convention  of  1898  appointed  a  Committee  to  confer  with 
the  Underwriters  with  regard  to  the  adoption  of  Permanent  Rules 
Governing  Electrical  Installation. 

The  Committee  made  a  report  at  the  Ninth  Convention  held  in 
the  City  of  Hamilton,  June,  1899.  The  substance  of  their  report 
was  that  after  several  interviews  with  the  Fiie  LIndorwriters, 
and  a  full  discussion  of  the  subject,  it  was  held  by  the  Under- 
writers, that  they  had  not  sufficient  interest  in  the  subject  to 
warrant  them  in  taking  the  matter  up,  especially  if  it  entailed  any- 
extra  expense  to  them  of  the  appointment  of  an  Inspector.  The 
fires  from  electric  wiring  hazards  did  not  warrant  them  incurring 
any  extra  expense. 

The  Association  approved  of  the  continuing  of  the  Committee, 
but  we  are  not  aware  of  any  further  report  having  been  made,  or 
of  any  progress  towards  the  appointment  of  an  inspector  of 
electric  wirine,  except  that  the  City  of  Montreal  a  year  .igo  in 
framing  new  building  By-Laws,  inserted  certain  rules  governing 
elertr'c  wiring,  and  inserted  a  clause  in  this  By-Law  to  the 
effect,  that  the  City  mav  appoint  an  Inspector,  but  nothing  further 

has  been  done  by  the  City,    However,  the  subject  has  come  up 


again  by  the  action  of  the  Fire  Underwriters  having  on  the  iglh 
March  1902,  sent  a  circular  to  the  City  Council  of  Montreal  and 
caused  the  Montreal  Board  of  Trade  and  Chamber  of  Commerce 
to  also  forward  resolutions  from  their  respective  Boards,  endors- 
ing their  action  and  urging  the  City  to  appoint  an  luspector. 
Attached  hereto  are  copies  of  these  letters. 

At  the  suggestion  of  your  President  we  have  undertaken  to 
bring  this  subject  before  the  Convention  and  report  what  has 
been  done  by  the  City  of  Montreal,  since  the  receipt  of  these 
communications.  The  City  Council  passed  them  to  the  Fire  and 
Light  Committee,  they  were  then  forwarded  to  their  electrician, 
Mr.  F.  H.  Badger,  to  make  a  full  report  on  the  subject.  At 
the  present  time  Mr.  Badger  is  visiting  some  of  the  cities  in  the 
United  States  with  a  view  of  ascertaining  how  the  work  is  con- 
ducted there,  and  no  doubt  but  his  report  will  shortly  be  before 
the  Council  to  take  more  definite  action  and  decide  whether  they 
shall  appoint  an  inspector  or  not.  ^ 

There  can  be  no  question  of  the  advisability  of  having  an  In- 
spector on  Electric  Wiring,  but  we  would  recommend  that  the 
work  be  divided  into  two  classes  :  One  pertaining  to  the  wiring 
that  is  done  outside  on  public  highways  and  over  roofs  of  build- 
ings, the  second  the  wiring  inside  the  buildings. 

With  regard  to  the  first  there  can  be  no  question  but  that 
the  city  in  the  public  interest  and  safety  of  the  citizens  and  pub- 
lic in  general,  should  have  a  supervision  of  the  same  and  Inspec- 
tors. ,     .    -  . 

With  regard  to  the  second,  we  cannot  see  who  is  mteresied 
outside  of  the  proprietors  and  tenants  of  the  buildings  and  Fire 
Underwriters. 

We  find  on  making  enquiries  that  for  some  time  back  there 
has  been  established  in  Montreal  an  Electric  Inspection  Bureau. 
A  Mr.  W-  J-  Plews  is  the  accredited  Inspector  of  the  Under- 
writers at  this  office.  He  issues  certificates  and  collects  a  fee, 
but  we  cannot  say  if  he  receives  any  salary  in  addition,  or  what 
becomes  of  the  fees.  We  attach  to  this  report  a  copy  of  the  cer- 
tificates he  gives  which  are  printed  in  three  colors,— white  for 
the  proprietor,  blue  for  the  insurance,  yellow  for  the  Inspectors' 
Bureau. 

Thus  it  will  be  seen  that  the  Fire  Underwriters  have  been  do- 
ing something  in  this  line  for  their  own  protection,  and  we  do 
not  see  any  reason  whv  they  should  not  continue  it,  the  qut-stion 
of  expense  to  be  settled  between  themselves  and  the  parties  they 
are  inspecting  for  ;  of  course  it  may  be  necessary  10  pass  cer- 
tain laws  in  connection  with  it. 

We  cannot  discuss  this  question  from  an  electrical  point  of 
view,  but  see  sufficient  in  it  to  interest  this  Convention  and  leave 
the  matter  entirely  for  you,  feeling  sure  you  will  take  immediate 
steps  to  conserve  the  interests  of  the  different  comi>anies 
supplying  electric  energy  in  the  cities,  and  ap|xVm'  a  committee 
that  may  be  prepared  to  meet  the  civic  authorities  to  discus- 
this  matter  when  It  comes  up  later  on. 

[copyI 

Memorial  from  the  Canadian  Fire  Undet-j-rUrrs    Asseciaticn   h,  tke 
Council  of  the  City  of  Montreal  re  Supen'isvm  of  Electrtc  Light  amJ 
Fewer  Wires  and  Installations. 
To  His  Worship  the  Mayor  and  .\ldermen  of  the  City  of 

Montreal. 

Gentlemen.— The  use  of  electricity  and  the  very  hazardous 
conditions  under  which  it  is  transmitted  and  used  in  the  City  of 
Montreal,  with  the  resultant  most  serious  loss  to  life  and  proper- 
ly, force  upon  us  the  uigencv  of  ha\  ng  placed  under  coniro',  as 
far  as  possible,  the  methods  and  material  by  which  it  is  applietl. 
We  would  therefore  respectfully  bring  to  >our  notice  the  follow- 
ing:--Thero  are  at  present  operating  in  the  City  the  followmg 
Companies  using  overhead  wire  systems:—  Lighting  and  Power 
Companies  usiiVg  High  Potential  Wires  -Citizens  Lighting  & 
Power  Company,  Gazette  Printing  Co.,  Imperial  Kleclnc  Light 
Co.,  Lachine  Rapids  Hydraulic  &  I-and  Co..  Ltd..  Montreal 
Light.  Heat  &  Power  Co.,  Standard  Light  \  Power  to..  Mon- 
treal Street  Railway  Co.  Telephone.  Telegraph.  Etc. -Bell 
Telephone  Co..  Ltd..' Canadian  Pacific  Railway  Telegraphic, 
Great  North  Western  Telegraph  Co.,  Dominion  Burglarj  Guar- 
antee Co.,  District  Telegraph  Co.,  Holmes  Electric  Protection 
Co.,  Merchants'  Telephone  Co..  McGill  College  Time  IJne. 

The  mass  of  overhead  wiring  used  by  these  Companies,  partic- 
ularly in  the  business  portion  of  the  City,  strung  upon  |X)les. 
crossing  over  and  supported  upon  the  roofs  of  buildings,  is  a 
constaiit  menace  to  public  safety.  As  a  rule  the  congestion  is 
greatest  in  the  proximity  of  the  properties  of  largest  values. 
Many  wires  become  dead  lines  through  the  removal  of  tele- 
phones, messenger  call  boxes,  etc.;  in  time  they  break,  and  are 
thrown  bv  the  wind  into  contact  with  high  pvMential  win-s  and 
become  the  medium  by  which  many  fir  es  are  started  in  concealed 
places. 

The  greatest  danger  exists  from  crosses  between  high  j-nvon- 
tial  wires  and  other  "wires.  These  wir  es  are  a  serious  hindrance 
to  the  Fire  Brigade  in  reaching  the  upper  jwrtions  of  buildingx. 

At  pr  esent  .Vny  person,  whether  competent  or  not.  is  at  liberty 
to  instal  wiring  for  lighting  and  other  purposes,  consequently  a 
considerable  porvent'asre  of  the  inter  ior  work  is  dene  with  (Wr 
material  and  in  a  faulty  manner.  Many  buildings  were  winea 
some  years  ago,  with  material  and  under  systems  of  vX)nstruction 
which  have  since  been  proven  to  be  dangerous  and  to  inxnte  vic- 
st  ruction. 

Indicating  and  proving  the  danger  from  overhead  wires,  we 
ha\o  011  record  among  others  the  following  instr^nces: 

C.inada  l  ife  Building  Robbins.  Appleton  &  Co.  Hi^h  ten- 
sion cunvnl  entered  over  electric  time  circuit  wires,  formed  con- 
nection with  burglar  alarm  wiring,  and  caused  fire  10  Otxur  in 
tnaterial  used.in  connection  with  safe  protection, 
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Branch  Bank  of  Montreal,  corner  of  Seigneurs  and  Motre 
Dame  Streets.  —  High  tension  current  entered  over  burglar 
alarm  wiring  and  burned  out  resistance  coil,  setting  fire  to 
woodwork  in  front  of  safe  door. 

Guarantee  Co.  of  North  America,  Beaver  Hall  Hill.  —  High 
tension  current  entered  over  telegraph  wires  and  caused  incipient 
fire  in  vicinity  of  instrument. 

Residence  of  the  late  W.  W.  Ogilvie,  Esq. — High  tension  cur- 
rent entered  over  wires  connected  with  messengei'  call  box,  set- 
ting fire  to  wall  in  vicinity  of  same. 

Douglas  Methodist  Church,  corner  Chomedy  and  St.  Catherine 
Streets.  —  High  and  low  tension  wires,  stretched  across  roof, 
sagged  and  made  contact  with  iron  frame  of  skylight,  thereby 
allowing  high  tension  current  to  enter  premises  on  low  tension 
service  wires.  Current  arced  to  ground,  by  way  of  insulating 
joints,  which  were  used  to  connect  combination  gas  and  electric 
fixtures  to  gas  pipes,  and  at  a  place  where  a  wire' was  improper- 
ly laid  across  a  lead  water  pipe. 

Cold  Storage,  St.  Henry  Street. — Transformer  was  faulty,  and 
allowed  the  entire  voltage  to  pass  into  the  building,  causing  very 
heavy  damages. 

Residence  of  Hugh  Paton,  Esq.,  Sherbrooke  Street. — Primary 
and  secondary  wires  touched,  transmitted  entire  voltage  around 
transformer,  setting  fire  to  the  building  and  causing  very  serious 
lojs.  There  were  disturbances  in  two  other  houses  in  the  im- 
mediate vicinity  at  the  same  time. 

Guardian  Assurance  Co.  Building,  St.  James  Street. — The 
Burglary  Alarm  central  office  was  located  in  the  basement,  by  a 
voltage  of  220  by  the  Standard  Light  &  Power  Co.  Fire  result- 
ing from  excess  current  and  destroyed  building. 

It  is  a  fact  that  concurrently  with  the  fire  in  this  building  there 
were  disturbances  at  the  following  places  all  served  by  the  same 
system  :  Ness,  McLaren  Bate,  St.  James  Street,  desk  burned, 
etc;  lames  Dennison,  141  St.  Peter  Street,  disturbance;  John  Fee, 
623  Lagauchetiere  Street,  disturbance;  C.  P.  R.  Telegraph  Build- 
ing, general  disturbance,  and  there  may  have  been  others. 

Warden  King,  Craig  Street. — The  primary  current  passed  over 
service  wire,  transmitting  current  into  the  building — a  man  lost 
his  life  in  consequence  while  attending  the  heating  furnace  in  cel- 
lar of  Dominion  Foundry  Supply  Co. 

St,  Cunegonde — Alphonse  Girouard. — Took  hold  of  an  incan- 
descent lamp  and  died  from  the  shock' 

The  above  are  a  few  instances  among  many  that  could  be  cited. 
The  wearing  and  burning  out  of  Transformers  has  frequently  oc- 
curred. Electrtal  Experts  have  been  consulted  asto  the  conditions 
existing  in  the  City,  and  they  report  them  to  be  defective  and 
hazardous  to  an  extreme. 

Having  this  knowledge,  we  earnestly  request  that  steps  be  im- 
mediately taken  by  your  honorable  Council :  ist.  To  assume  con- 
trol of  all  wires  and  electric  light  and  power  apparatus  within 
the  City,  and  to  regulate  the  quantity  and  voltage  of  current  per- 
mitted 10  enter  the  City.  2nd.  To  have  all  light  and  power  wires 
(and  all  others  as  far  as  practicable)  placed  underground,  with  the 
least  possible  delay.  If  the  City  has  not  the  power  to  undertake  or 
compel  this,  that  they  apply  to  the  Legislature  for  same.  3rd.  To 
require  that  protecting  guards  be  placed  over  all  trolley  wires. 
4th.  To  have  dead  wires  removed  without  delay.  5th.  To  pass  a 
law  under  penalty  of  which:  a. — No  transformer  can  be  used  that 
has  not  been  inspected  and  approved  of,  and  to  provide  for  their 
examination  periodically  by  competent  and  independent  persons, 
b. — That  all  wires,  conduits,  and  other  material  used  be  accord- 
ing to  standard  requirements.  6th.  To  have  competent  experts 
appointed  as  City  Inspectors,  as  provided  for  in  the  Building  By- 
Law,  to  see  to  the  strict  enforcement  of  the  law  conlauied  theie- 
in  regardine:  the  use  of  electricity.  7th.  To  compel  the  produc- 
tion of  certificates  from  the  City  Inspector,  within  a  specified 
lime  by  all  proprietors,  that  the  interior  wiring  is  safely  installed 
and  in  conformity  with  the  standard  rules.  8th.  To  take  such 
other  measurers  as  may  be  foimd  necessary  to  fully  protect  life 
and  property  against  the  increasing  dangers  arising  from  the 
improper  use  of  electricity. 

Signed  on  behalf  of  the  Canadian  Fire  Underwriters' Association. 

JAS.  McGregor,  Vice-Presldent. 
ALF.  W.  HAD  RILL,  Secretary. 
MONTREAI,,  igth  Marcii,  1902. 
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THE  MONTRICAI.  BCIARI^  OF  TRAIl!-;. 

Montreal,  March  21,  1902. 
To  His  Worship  the  Mayor  and  the    Aldermen  of  the  CWy  of 
Montreal. 

CjENTLEMEN,  —  I  have  the  honor  on  behalf  of  the  Council  of  this 
Board  to  say  that  it  has  recently  given  attention  to  the  questions 
of  the  dangers  connected  with  the  use  of  electricity  for  light  and 
power,  and  that  conference  with  the  Underwriters'  .Association 
has  convinced  the  Council  of  the  hazards  to  life  and  property 
which  have  developed  from  the  want  of  proper  control  of  outside 
wiring  and  interior  installation  in  thi«  city.  The  Council  there- 
fore has  unanimously  endorsed  the  following  lequests  wliich  it 
understands  the  Underwriters  are  making  to  you. 

That  the  City  Council  should  :  1st.  Assume  control  of  all  wires 
and  electrical  apparatus  within  the  city,  and  regulate  the  quanti- 
ty of  voltage  of  current  permitted  to  enter  the  city.  2nd.  Have 
all  light  and  power  wires  (and  all  others  as  far  as  practicable) 
placed  undergroimd,  with  the  least  possible  delay.  Should  the 
city  not  have  power  to  compel  this  that  lliev  apply  to  the  Legis- 
l;il ui  e  to  have  it  done.  3ril.  Rei|uire  that  protecting  guards  be 
placed  over  all  trolley  wires.  4th.  Have  dead  wires  removed 
without  delay.    5th.  Pass  a  law  under  penalty  of  which  : —  (a) — 


No  transformer  can  be  used  that  has  not  been  inspected  and  ap- 
proved of,  and  to  provide  for  their  examination  periodically  by 
competent  persons,  (b) — That  all  wires,  conduits  and  other 
material  used  beaccording  to  standard  requirements.  6th.  Hav^  - 
competent  experts  appointed,  as  provided  for  in  the  Building  By- 
Law,  see  to  the  strict  enforcement  of  the  law  contained  therein 
regarding  the  use  of  electricity.  7th.  Compel  the  production  of 
certificates  within  a  specified  time  by  all  proprietors,  that  the  in- 
terior wiring  is  safely  installed  and  in  conformity  with  the  stai^d- 
ard  rules.  8th.  Take  all  other  measures  as  may  be  found  neces- 
sary to  fully  protect  life  and  property  against  the  increasing 
dangers  arising  from  the  improper  use  of  electricity. 

I  have  the  honor  to  be,  your  obedient  servant, 

(Signed)  Geo.  Hadrill, 

Secretary. 
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Having  this  knowledge,  we  earnestly  request  that  steps  be 
immediately  taken  by  your  honorable  Council  :  ist.  To  aSsume 
control  of  all  wires  and  electrical  apparatus  within  the  City,  and 
to  regulate  the  quantity  and  voltage  of  current  permitted  to  enter 
the  City.  2nd.  To  have  all  light  and  power  wires  (and  all  others 
as  far  as  practicable)  placed  underground,  with  the  least  pos- 
sible delay.  Should  the  City  not  have  power  to  compel  this  that 
they  apply  to  the  Legislatui-e  to  have  it  done.  3rd.  To  require 
that  protecting  guards  be  placed  over  all  trolley  wii-es.  3rd.  We 
s>uggest  that  this  clause  be  omitted  as  experience  tends  to 
p'-ove  that  protecting  guards,  as  used,  are  a  cause  of  danggt^ 
either  by  increasing  1  he  number  of  wires  in  the  streets  or  by 
loading  unnecessarily  the  trolley  wires  with  so-called  protecting 
devices,  which  in  countries  where  it  has  been  adopted,  has  not 
rendered  the  services  it  was  to  do.  4th.  To  have  the  dead 
wires  removed  without  delay.  5th.  To  pass  a  law  under  penalty 
of  which  :  a:  no  transformer  can  be  rrsed  that  has  not  been 
inspected  and  approved  of,  and  to  provide  for  their  examination 
periodically  by  competent  and  independent  persons,  b  :  that  all 
wires,  conduits  and  other  material  used  be  accord- 
ing to  standard  requirements.  6th.  To  have  competent  experts 
appointed,  as  provided  for  in  the  building  By-Law,  to  see  to 
the  strict  enforcement  of  the  law  contained  therein  regarding  the 
use  of  electricity.  6th.  To  have  certified  electrical  experts 
appointed,  as  City  Inspectors  as  provided  for  in  the  Building  By 
Law,  to  see  to  the  strict  enforcement  of  the  law  contained 
therein  regarding  the  use  of  electricity.  7th.  To  compel  the 
production  of  certificates  within  a  specified  time  by  all 
proprietcirs,  that  the  interior  wiring  is  safely  installed  and  in  con- 
formity with  the  standard  rules.  7th.  To  compel  all  proprietors 
to  lake  permit  before  entering  electric  wires  in  buildings  and 
to  produce  within  a  specified  time  a  city  inspector's  certificate, 
that  the  wiring  is  in  conformity  with  the  standard  rules.  8th. 
To  take  such  other  measures  as  may  be  found  necessary  to 
fully  protect  life  and  property  against  the  increasing  dangers 
arising  from  the  improper  use  of  electricity,  gth.  No  person 
toput  up  electric  light  apparatus  in  buildings  unless  he  is  a  certified 
electrician,  as  provided  in  clause  6ih. 

(Hgned)  Jos.  Haynes, 

Secretary. 

Alderman  Sadler  :  I  do  not  propose  to  say  any- 
thing on  tliis  question  from  an  electrical  point  of  view. 
1  have  110  doubt  you  see  sufficient  in  this  report  to 
interest  yon.  Referring  back  to  the  time  when 
the  Committee  was  first  formed,  I  think  Mr.  Dion, 
of  Ottawa,  was  on  that  Committee  with  myself.  I 
think  I  referred  in  our  report  to  the  fact  that  in  our 
interviews  with  the  Underwriters  they  did  not  seem  to 
see  anything-  especially  hazardous  in  elc'tric  wiring. 
If  you  place  that  alongside  of  their  present  position. - 
you  will  notice  there  is  quite  a  change.  I  would  like 
to  say  also  in  connection  with  the  appointment  of 
inspectors  in  any  of  those  lines,  from  my  own  experi- 
ence in  the  City  Council,  there  is  often  a  possibility 
of  being  inspected  to  death.  We  can  hardly  do 
anything  now  without  being  inspected.  While  there 
is  a  good  side  to  it,  there  is  a  bad  side,  and  the  indi- 
vidual's rights  sometimes  are  very  much  interfered 
with.  But  perhaps  one  of  the  greatest  diniculties  is 
that  when  the  city  comes  to  want  an  inspector  there 
are  always  a  lot  of  applicants  for  the  position,  and  it  is 
the  long  pull  and  the  strong-  pull  that  generally  gets  it, 
and  it  is  not  always  the  most  competent  man  ;  in  fact, 
experience  shows  that  it  is  the  incompetent  man. 
When  you  take  a  m  in  of  that  kind  who  is  appointed  to 
inspect,  as  we  have  to-day  in  sanitary  n-ialters,  a  mat- 
ter on  which  the  mind  of  the  public  is  very  r-ntich  exer- 
cised, and  the  n-ian  is  entirely  ignorant  of  the  business 
which  lie  has  in  hand,  and  ciotheliim  with  a  blue  coat 
and  brass  buttons,  and  then  have  him  discuss  the 
question  with  other  practical  iiien  of  great  experience, 
you  can  readily  see  it's  a  hindrance  rather  than  the 
accomplishment  of  any  good.     1  think  it  is  from  that 
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point  largely  in  connection  with  electrical  companies 
that  the  question  of  inspection  should  come  up  ;  and 
'when  it  does  I  would  urge  that  you  use  your  influence 
as  far  as  possible,  if  there  is  gomg  to  be  a  system  of 
inspection,  that  the  most  competent  man  that  can  be 
got  shall  be  appointed — a  man  perfectly  independent 
of  any  of  the  existing  companies,  who  cannot  be 
bought  in  any  shape  or  form,  that  will  do  right,  and  it 
will  be  very  much  in  the  interests  of  the  electrical  com- 
panies as  well  as  the  public  at  large.  (Applause.) 

The  President :  The  report  of  this  Committee  is  be- 
fore you  for  discussion.  It  is  hardly  necessary  for  me 
to  call  the  attention  of  the  Association  to  the  serious- 
ness of  having  such  alarming  documents  going  forth 
from  public  institutions  as  those  read  by  the  Committee. 
I  have  no  hesitancy  in  placing  myself  on  record  as  say- 
ing that  while  there  may  be  some  foundation  for  some 
ot  the  alarm  expressed,  the  true  spirit  of  lhat  report 
from  the  Board  of  F'ire  Underwriters  is  for  the  purpose 
bf  relieving  them  from  incurring  such  expense  as  they 
,ivould  be  put  to  in  connection  with  the  establishment 
of  a  bureau  of  inspection.    The  report  comes  from  my 

ISWt^  city,  and  it  may  be  more  or  less  o^  a  reflection  on 
tho^e  of  us  who  are  in  that  city  because  we  have  been 
unable  to  bring  the  Board  of  Fire  Underwriters  around 
to  yiew  it  from  the  point  that  it  is  viewed  from  gener- 
ally throughout  the  United  Stat-s  and  parts  of  this 
country.  As  stated  by  Mr.  Sadler,  when  three  years 
ago  we  interviewed  the  board  of  Fire  Underwriters  in 
Montreal  with  a  view  to  having  them  establish  a  bureau 
of  inspection,  one  of  the  managers  of  one  of  the  prin- 
cipal companies  in  this  country  and  England  stated  to 
me  before  the  Board  of  Fire  Underwriters  that  their 
statistics  did  not  show  a  sufficient  loss  from  fires  direct- 
ly attributable  to  electric  causes  to  warrant  their  goins; 
to  any  expense  to  establish  a  bureau  of  inspection.  He 
said,  "your  companies  are  responsible,  you  can  form 
your  own  inspection."  Since  that  time  there  have  been 
some  serious  fires  throughout  the  country,  which  by 
some  are  attributed  to  defective  electric  wiring.  There 
is  another  serious  matter  that  has  come  up  in  this 
connection ;  some  of  the  insurance  companies  of 
Montreal,  have  taken  an  action  for  damages  where 
there  has  been  the  slightest  indication  of  a  fire  having 
been  caused  by  defective  wiring;  and  there  have  been 
brought  some  very  heavy  suits  against  some  of  the 
Montreal  electric  companies.  There  is  one  now  pend- 
ing for  $120,000,  and  the  attitude  of  the  insurance 
companies  at  present  indicates  without  doubt  that  that 
is  the  course  they  propose  to  pursue.  We  have  got 
to  take  such  steps  as  will  protect  ourselves  against 
such  unjust  measures.  I  am  speaking  now  from  my 
knowledge  of  the  conditions  existing  in  Quebec.  In 
Onlario  I  think  it  is  somewhat  better.  I  am  going  to 
ask  for  the  views  of  some  of  the  Ontario  members  as 
to  the  nrcccdure  of  the  Board  of  Fire  Underwriters  in 
/that  Province.  I  will  a^k  Mr.  Wright  to  let  us  have 
his  views  on  this  matter. 

Mr.  J.  J.  Wright  :  We  have  not  had  as  much  trouble 
apparently  in  Toronto  from  the  insurance  people  as 
you  appear  to  have  had  down  in  this  end  of  the  coun- 
try. The  Board  of  Underwriters  in  Toronto  appoint 
inspectors  who  are  supposed  to  look  after  all  wiring 

'  installations  in  the  interests  of  the  insurance  people. 
These  inspectors,  I  believe  pay  themselves,  but  they 
tax  the  companies.  We  have  to  pay  to  the  insurance 
companies  a  pretty  good  proportion  (speaking  now  of 
my  own  company  particularly)  of  the  cost  of  the 
inspectors,  our  company  I  presume  being  the  largest 
in  the  city.  Some  of  the  other  wiring  companies — 
small  concerns — I  think  subscribe  a  small  amount 
towards  the  expense  of  this  inspection,  but  I  believe 
we  pay  the  major  part  of  it.  There  seems  to  be  no 
special  tariff  or  tax  ;  they  simply  come  to  us  and  say 
"Here,  you  want  to  pay  some  of  this  ;  it  is  through  you 
we  are  put  to  this  expense  !  "  and  rather  than  have 
any  trouble  we  simply  go  down  in  our  pockets  and 
pay  it.  This  inspector  appointed  by  the  Board  of 
Underwriters  inspects  all  new  installations  when  wiring 
is  done.    The  wiring  contractors  notify  the  inspector 


that  the  work  is  to  be  commenced  on  a  certain  build- 
ing and  he  makes  it  his  business  to  inspect  the  work 
that  is  in  course  of  construction.  He  issues  his  certifi- 
cates and  there  is  a  tacid  agreement  between  ourselves 
as  the  operating  company,  the  electricity  producing 
company,  not  to  supply  current  to  any  building  until  the 
insurance  inspector  has  issued  his  permit.  Should 
he  be  out  of  town  or  not  available  at  the  time,  and  the 
service  urgently  required,  the  Secretary  of  the  Board 
of  Underwriters  usually  grants  permission  to  make 
the  connection  subject  to  the  inspector's  approval  at  as 
early  a  date  as  possible.  That  is  the  method  adopted 
in  Toronto,  and  I  believe  in  most  of  the  towns  of  On- 
tario, and  we  find  it  works  fairly  satisfactorily  all 
round. 

Mr.  A.  A.  Wright  :  I  would  like  to  ask  the  gentle- 
man who  has  just  spoken  if,  when  the  companies  get 
a  certificate  from  this  inspector,  lhat  relieves  them  from 
any  legal  damages  in  case  a  fire  should  occur  in  that 
building  and  it  was  alleged  it  had  taken  fire  from  elec- 
tricity. 

Mr.  J.  J.  Wright  :  I  don't  know  that  it  does.  V'ery 
often  in  contracts  for  wiring  the  architect  specifies  that 
the  work  must  be  done  in  accordance  with  the  rules 
of  the  Board  of  Underwriters.  I  presume  it  would 
relieve  the  companies  from  any  action  to  be  taken  by 
an  insurance  company.  If  the  insurance  companies 
issue  a  certificate  that  they  are  satisfied  with  that  wiring, 
I  think  it  would  debar  them  from  bringing  an  action. 
But  in  regard  lo  this  question  of  damages  we  take 
precious  good  care  to  protect  ourselves  ;  we  will  not 
make  a  connection  to  any  man's  building  unless  we 
have  a  contract  signed  which  contains  a  clause  absolv- 
ing us  from  any  evil  results  of  putting  this  current 
in  the  building.  If  a  man  won't  take  electricity  on 
those  terms  . he  can't  have  it. 

Mr.  A.  A.  Wright  :  How  do  you  do  in  the  case  of 
the  tenant  ?  Do  you  get  an  acquiescence  from  both  ? 

Mr.  J.  J.  Wright  :  There  is  a  clause  in  the  contract 
that  the  wiring  used  in  that  building  is  the  property  of 
the  customer  or  consumer.  If  it  is  a  tenant  and  the 
tenant  signed  the  contract  asking  for  light  he  acknow- 
ledges in  that  contract  that  all  of  the  wiring  is  his 
property  and  he  is  responsible  for  it. 

The  President  :  Mr.  Wright  seems  to  be  in  a  very 
happy  and  strong  position  where  he  can  say  to  the 
customer  take  it  for  what  it  is  worth.  There  are  other 
people  who  are  not  in  that  strong  position  and  you 
will  find  where  there  are  three  or  four  competing  com- 
panies trying  10  get  business  in  the  same  town,  there 
will  be  one  or  two  that  are  not  willing  to  say  that  unless 
the  wiring  is  strictly  in  accordance  with  the  Fire  Un- 
derwriters' rules  they  will  not  connect  with  it.  I  have 
in  mind  a  very  large  public  institution  in  one  of  our 
larger  cities  where  the  wiring  was  put  in  by  emnloyes 
of  the  institution,  and  it  was  put  in  in  a  most  absurdly 
unsafe  manner,  a  great  fire  risk  and  we  promptly  re- 
fused to  connect  ;  we  were  given  24  hours  to  connect 
on,  or  lose  the  business,  and  we  lost  the  business, 
as  it  was  taken  on  by  another  company.  1  have  taken 
the  position  that  the  interior  wiring  of  a  house  should 
as  far  as  possible  be  under  the  entire  care  of  the  ten.int. 
I  know  that  is  the  way  it  is  in  Fngland,  and  1  don't 
see  wh\  the  supply  company  should  be  any  more  re- 
sponsible for  the  condition  of  the  wiring  inside  a 
house  than  the  water  company  is  for  the  plumbing. 
When  you  have  a  valve  or  joint  that  leaks  you  don't 
run  to  the  water  company,  you  go  to  the  plumber. 
There  has  been  a  great  deal  of  discredit  put  upon  manj 
of  the  supply  companies  for  the  very  reason  that  de- 
fective wiring  for  which  they  are  not  responsible  is  con- 
sidered more  or  less  under  the  care  of  the  supply  com- 
pany. It  is  a  pretty  serious  matter,  and  1  trust  it  will 
receive  the  full  consideration  of  the  members  here,  or 
rrtther  let  us  have  a  full  expression  of  their  ideas. 

Mr.  O.  Higman  :  This  cry  against  the  danger  of 
electric  lighting  should  oe  stopped  ;  it  is  unfounded 
and  mischovious.  I  remember  reading  the  statistic^  of 
of  the  city  of  London,  for  1899  1  think  it  was.  as  to  the 
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number  of  fires  that  had  occurred  in  the  city  and  the 
causes  from  which  they  arose.  I  speak  now  entirely 
from  memory.  For  kerosene  it  was  1200  odd  ;  g'as 
960  odd;  and  electric  lighting  240.  That  comparison, 
as  some  know,  was  not  well  founded,  but  it  shows 
how  safe  the  electric  light  is  as  compared  with  the 
other  systems  of  lighting,  and  I  think  the  insurance 
people  are  certainly  standing  in  their  own  way  in 
making  this  trouble  about  electric  lighting  ;  it  is  by 
all  odds  the  safest  light  that  we  have.  I  know  that 
on  one  or  two  occasions  in  Ottawa  when  the  cry  of  fire 
caused  by  electric  wiring  has  been  raised  that  it  was 
entirely  without  foundation.  It  seems  to  me  that  it  is 
a  matter  that  rests  entirely  with  the  insurance  people  ; 
they  are  trying  to  safeguard  their  interests  and  it  is  for 
them  to  meet  the  expense  of  the  inspection.  In  Eng- 
land, as  Mr.  Gossler  has  already  said,  the  interior  wir- 
ing is  under  the  entire  control  of  the  consumer  and  the 
supply  company  is  not  held  responsible  either  for  the 
condition  or  anything  that  might  happen  to  the  build- 
ing caused  otherwise. 

Mr.  J.  W.  Purcell:  In  the  city  of  Detroit  the  city 
maintains  an  inspection  under  the  public  lighting  com- 
mission; they  charge  the  consumer  for  the  inspec'ion; 
or  if  the  contractor  who  does  the  wiring  makes  an  ar- 
rangement with  the  consumer  to  pay  for  the  inspection 
he  charges  for  the  inspection.  In  the  State  they  have 
an  inspection;  they  charge  the  consumers  right 
through.  They  have  a  regular  price  list  and  they 
charge  according  to  that,  and  it  is  all  set  down  in 
black  and  white;  you  know  exactly  what  you  are  pay- 
ing for  and  what  you  are  getting. 

Mr.  Fred.  Thomson:  I  think  there  should  be  some 
method  of  inspecting  the  contractors  for  electric  wir- 
ing. We  have  in  Montreal  young  men  who  do  wiring 
who  know  no  more  about  wiring  than  about  flying.  I 
think  there  should  be  some  inspection  of  the  contrac- 
tors and  the  inspectors;  that  is  where  the  danger 
comes  in  in  wiring.  I  am  in  the  business,  and  I  have 
seen  cases  where  there  have  been  56  amperes  running 
on  a  No.  14  wire,  and  ot  course  the  wire  was  practic- 
ally red  hot. 

Mr.  Reesor:  I  think  the  way  to  get  over  that  is  for 
the  companies  to  refuse  to  connect  if  wiring  of  that 
kind  is  being  done. 

The  President:  All  companies  won't  refuse  to  con- 
nect on  and  the  business  is  discredited. 

Mr.  Reesor:  My  experience  in  the  town  of  Liiidsay 
has  been  rather  limited  as  far  as  the  Underwriters  are 
concerned.  We  have  had  but  one  fire  that  has  been 
directly  attributable  to  electric  wiring;  it  was  in  a  liv- 
ery stable  where  there  was  a  leaky  roof,  and  the  wii"^ng 
connected  to  wooden  cleats.  When  our  attention  w.'s 
drawn  to  it  we  wired  the  place  properly.  But  we  have 
had  no  regular  inspection.  The  inspector  comes  there 
periodically  from  the  Underwriters'  Association  and 
makes  such  inspection  as  he  thinks  well  and  suggests 
any  improvements  or  notes  any  defects  and  we  fix 
them;  but  al'ogether  I  don't  know  that  it  has  been 
very  hard  on  our  company.  We  had  a  visit  recently 
from  the  representative  of  an  individual  insurance  com- 
pany; he  was  sent,  so  he  said,  from  his  company  to 
inspect  the  risks  that  his  company  were  carrying.  He 
followed  in  the  wake  of  the  inspector  from  the  Under- 
writers and  in  some  cases  changed  what  the  Under- 
writers' mspecior  had  passed.  It  all  comes  back  to  us; 
it  makes  work  for  our  company,  and  we  get  paid  for  it; 
we  don't  object  to  that  at  all.  Hut  the  system  they 
seem  to  have  is  not  imiform.  If  the  individual  com- 
pany's inspector  acts  one  way  and  the  Underwriters' 
inspector  another  it  is  diflicult  to  know  where  we  are 
at.  As  far  as  liability  to  accident  is  concerned  outside 
of  fire,  we  protect  ourselves  as  far  as  possible  by  taking 
out  an  employers'  liability  guarantee;  but  fire  accidents 
have  been  very  limited;  with  that  one  exception  I 
think  we  have  had  none. 

Mr.  C.  Doutre:  In  connection  with  what  was  said,  I 
understand  the  contractors  of  the  city  of  Montreal  are 
forming  themselves  into  an  association,  and  at  the 
next  se.ssion  of  the  legislature  they  hope  for  incorpora- 


tion of  that  association;  they  trust  by  that  means  to 
weed  out  the  incompetents. 

The  President  :  Is  that  an  organization  or  a  union  ? 

Mr.  Doutre  :  A  union.  They  hope  by  that  means  to 
weed  out  incompetents,  some  of  whom  hardly  know 
how  to  use  a  pair  of  pliers.  In  connection  with  the 
remarks  of  Mr.  Higman,  I  think  it  is  hardly  fair  to 
make  a  comparison  of  the  wiring  conditions  in  London 
and  Montreal.  I  understand  the  wiring  rules  in  London 
are  very  much  more  rigid  than  in  the  city  of  Montreal. 
I  may  say  as  far  as  I  understand,  there  is  really  no 
inspection  of  electricity  in  the  city  of  Montreal.  Mr. 
Plewes'  certificates,  I  understand,  are  accepted  by  the 
fire  underwriters,  but  he  is  not  their  inspector  ;  in 
other  words,  Montreal  is  without  an  electrical  inspector 
properly  accredited  to  the  Fire  Underwriters'  Associa- 
tion or  the  city  of  Montreal. 

The  President  :  They  take  the  attitude  that  the  supply 
companies  are  responsible. 

Mr.  Doutre  :  If  you  consult  the  Fire  Underwriters' 
Association  they  will  send  you  to  the  city  ;  if  you  go  to 
the  city  council  or  the  city  electricians  they  will  say,  "We 
have  no  control  over  Mr.  Plewes."  Who  is  Mr.Plewes? 
He  has  an  office  down  town  and  he  performs  inspection. 
I  think  it  would  be  a  very  good  move  on  the  part  of 
the  companies  operating  to  have  an  inspector  appointed, 
and  great  care  should  be  taken  to  see  that  a  thoroughly 
competent  man  is  appointed. 

Mr.  A.  A.  Wright  :  If  there  is  a  fire  and  they  allege 
that  it  has  been  caused  by  the  electric  current,  who  do 
they  hold  responsible,  the  man  who  did  the  wiring  or 
the  man  who  furnishes  current. 

Mr.  Doutre  :  I  have  never  heard  of  any  man  who  did 
the  wiring  who  was  held  responsible,  for  the  reason  the 
man  has  no  money  to  get  and  the  company  has. 

Mr.  O.  Higman  :  The  Institute  of  Electrical  Engi- 
neers in  England  prepared  the  specifications  for  electric 
wiring  and  imposed  these  specifications  on  the  muni- 
cipalities ;  it  was  given  that  power  by  law.  No  wiring 
contractor  could  deviate  from  the  specification  prepared 
by  the  Institute  of  Electrical  Engineers.  Now  it  re- 
mains for  this  Association  in  Canada  to  prepare  a  speci- 
fication for  wiring  and  see  that  it  is  carried  out  by  act 
of  the  local  legislature  or  some  other  body  that  can  give 
it  the  power  of  law  so  that  you  will  not  be  subject  to 
the  annoyances  that  you  are. 

Mr.  Geo.  H.  Berg  (Boston)  :  I  do  not  know  that  you 
are  aware  of  how  they  do  things  in  Boston.  Before  a 
contractor  can  take  the  wiring  in  a  building  or  before 
he  is  given  the  right  to  go  ahead,  he  is  obliged  to  pass 
a  board  of  examiners  at  the  city  hall  giving  him  the 
right  to  go  ahead  and  do  the  wiring.  He  goes  to  work 
and  does  that  work  under  the  Board  of  Fire  Under- 
writers' laws,  which  are  acceptable  to  the  city  of  Boston. 
When  that  contract  is  completed  no  current  is  allowed 
to  be  turned  on  until  the  contract  has  been  inspected 
and  the  work  accepted  by  the  city  of  Boston  ;  and  the 
inspector  there  cannot  be  bought.  I  have  had  con- 
siderable experience  with  him.  That  contractor  as  a 
consequence  does  his  work  right.  (Laughter). 

The  President  :  Is  that  inspector  a  city  or  I'ire 
Underwriters'  official  ? 

Mr.  Berg:  He  is  a  city  oflicial.  He  merely  goes 
ahead  and  does  his  work  under  their  laws.  And  then 
the  company  can't  take  and  turn  the  current  off.  If 
you  have  a  contract  and  say,  "  1  won't  put  the  current 
on  until  it  is  accepted,"  you  can't  afford  to  do  that,  the  '. 
other  company  will  do  it. 

The  President  :  Where  do  the   I-'irc  Underwriters 
come  in  ? 

Mr.  Berg  :  They  don't  come  in  any  more  than  the 
city  of  Boston  works  under  the  Fire  Underwriters'  laws. 
In  that  way  we  do  away  with  and  eliminate  the  irre- 
sponsible contractor  ;  that  is,  as  Mr.  Thomson  says, 
any  man  that  can  swing  a  No.  14  wire  can't  go  up  there 
and  do  the  work.  You  do  not  want  to  employ  a  man 
unless  he  is  capable  of  doing  that  work  and  doing  it 
rigiit.  In  that  way  we  have  no  trouble,  either  in  turn- 
ing the  current  on  or  from  fires.  I  am  under  the  im- 
pression that  the  contractors  are  held  responsible  for 
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detective  wiring.     I  never  heard  of  the  company  being 
held. 

Aid.  Sadler  :  I  might  say  in  looking  up  this  question 
I  have  a  communication  from  Boston,  and  I  find  that 
the  city  of  Boston  has  what  they  call  a  wiring  depart- 
ment ;  there  are  thirty-one  inspectors  and  a  head  to 
the  department.  I  understand  the  head  of  the  depart- 
ment has  a  salary  of  $5,000  a  year  and  the  inspectors 
$  1, 000  to  $1,800.  You  see  at  once  there  is  a  lot  of 
people  to  contend  with,  31  inspectors,  and  have  them 
all  right. 

Mr.  Berg  :  It  is  very  agreeable  to  do  business  with 
them  ;  you  know  when  the  work  is  done  that  it  is  right. 

Mr.  Sadler  :  Speaking  as  a  consumer,  in  answer  to 
what  Mr.  Thomson  said  about  wiring,  it  brings  to  my 
mind  a  company  which  I  am  in  where  a  short  time  ago 
the  wiring  was  condemned  by  an  inspector.  We  had 
to  do  some  re-wiring  and  make  some  alterations.  The 
board  asked  for  tenders  for  these  alterations  that  had 
been  specified.  They  received  tenders  all  the  way 
from  $25  to  $75  or  $80.  There  was  a  considerable 
variation  between  the  lowest  and  highest  tender, 
and  while  looking  up  this  question  of  inspec- 
tion I  took  upon  myself  to  make  some  enquiries. 
I  happened  to  know  some  of  the  parties  making  the 
higher  tenders  and  I  feel  confident  in  stating  that  they 
were  nearest  the  mark  and  were  not  making  a  fortune 
out  of  the  work  at  $75.  But,  however,  the  company 
took  the  $25  contract,  had  the  work  done,  got  the  cer- 
tificate and  went  on  with  their  lighting.  Now, 
there  is  something  wrong  there  ;  who  suffers  or  who 
is  going  to  suffer  I  don't  know,  but  certainly  the  con- 
sumer ought  to  have  some  protection.  If  there  is  a 
standard  for  wiring  it  would  be  an  easy  matter  for  the 
people  doing  the  wiring  and  the  consumer  to  meet  on 
some  level  plane. 

Mr.  Dion  :  I  think  we  are  all  agreed  that  there  are 
things  to  be  remedied  ;  that  the  relations  between  the 
people  connected  with  electric  wiring  and  electric  sup- 
ply, and  the  consumers  and  the  Underwriters'  Associa- 
tion are  not  what  they  should  be,  but  the  question  is, 
how  are  you  going  to  remedy  it  ?  I  am  of  the  opinion 
that  you  will  never  get  a  proper  system  of  inspection 
of  wiring  coming  from  the  Underwriters.  I  came  to 
that  conclusion  in  the  first  interview  I  ever  had  with 
the  Underwriters'  Association  in  Montreal  when  I  ap- 
proached them  as  a  member  of  the  Committee  of  this 
Association,  and  I  have  had  no  occasion  to  change  my 
mind  since.  The}'  will  make  ail  the  rules  you  want 
but  they  will  not  spend  any  money  to  get  them  en- 
forced. Whether  they  have  not  the  money  to  spend  or 
whether  they  think  the  dangers  to  be  avoided  are  not 
such  as  would  warrant  them  in  making  any  expend- 
iture I  don't  know,  but  the  fact  remains  that  they  are 
not  disposed  to  spend  any  money  for  inspections,  and  I 
have  lost  any  hope  of  our  ever  getting  them  to  move 
in  that  matter.  You  must  remedy  the  trouble  either 
by  provincial  or  municipal  law.  The  city  of  Montreal 
may  be  averse  to  establishing  an  electrical  bureau  but 
it  seems  to  me  you  will  never  remedy  the  present  state  of 
affairs  until  you  have  some  law  formulated  either  pro- 
vincial or  municipal,  which  will  prevent  any  company 
connecting  to  a  consumer's  wires  until  the  inspection 
has  been  made.  I  don't  believe  you  could  get  a  pro- 
vincial act  ;  if  you  could  it  would  be  preferable.  If  you 
think  you  can  get  a  municipal  act  passed  it  ssems  to 
me  you  should  concentrate  your  efforts  in  that  direc- 
tion, together  with  the  obtaining  of  a  proper  inspector. 
No  doubt  you  run  the  risk  of  having  an  unsatislactory 
inspector,  but  I  fail  to  see  any  other  way  out  of  the 
difficulty.  Do  not  look  to  the  Underwriters  ;  they  will 
not  do  anything. 

Mr.  F.  Schweatmann,  (St.  Louis)  :  I  hold  that  one 
of  the  very  first  things  required  is  good  rules.  As  a 
manufacturer  of  switches,  I  have  tried  for  three  or  four 
years  to  get  up  a  line  of  switches  which  would  be 
acceptable  to  the  Board  of  Fire  Underwriters  all  over 
the  United  States  ;  I  have  absolutely  failed  to 
make  such  a  line  of  switches.  I  find  a  switch  after 
suiting  probably  one  city  would  not  suit  another  at 
all.     It  is  absolutel)'  impossible  to  have  inspectors  taken 


care  of  until  you  have  taken  care  of  the  rules.  Some 
cities  are  very  much  more  careless  in  this  regard  than 
others,  and  until  there  is  a  general  rule  adopted,  not 
only  by  the  Underwriters  but  by  the  producers  of 
electrical  energy,  to  instruct  your  inspectors  the  same 
in  San  Francisco  or  New  York,  or  in  Toronto  and 
Quebec,  you  will  not  succeed  in  getting  any  inspection 
that  is  sati- factory. 

A  Member  :  Do  you  consider  the  rules  of  the 
National  Board  of  Fire  Underwriters  are  compre- 
hensive enough  to  cover  the  case  ? 

Mr.  Schweatmann  :  Fully  so  it  lived  up  to.  Unfortun- 
ately I  hold  that  there  is  98  per  cent,  of  all  apparatus, 
switches  and  materials  for  wiring,  that  is  made  in  the 
United  States  which  does  not  come  up  to  those  rules 
and  sell  it  you  can't,  because  there  is  a  lot  of 
apparatus  that  is  sold  below  that  and  accepted.  I 
have  sent  a  line  of  switches  for  three  years  to  their 
Inspection  Bureau  and  each  time  they  had  some  sug- 
gestion to  make,  and  each  time  I  went  into  it  to  see 
if  they  would  finally  set  a  switch  which  they  would 
guarantee  to  pass  anywhere  in  the  United  States  and 
they  simply  would  not  do  it.  After  we  had  complied 
with  all  the  rules  of  the  Fire  Underwriters,  they  still 
had  some  suggestion  to  make,  and  then  they  said  that 
particular  piece  of  apparatus  might  be  good  for  several 
months  butthen  they  might  add  to  their  regulations  and 
therefore  it  might  be  changed.  We  h-ive  a  City  De- 
partment and  in  this  department  we  have  inspectors, 
but  they  don't  attempt  for  one  moment  to  take  care  of 
the  inspection.  It  is  a  very  excellent  institution,  but  it 
is  only  due  to  the  quality  of  the  local  man,  the  inspec- 
tor of  the  Board  of  Fire  Underwriters.  1  daresay 
he  will  not  pass  anything  but  good  work.  The  com- 
panies are  trying  to  help  him  all  they  can  and  they  will 
not  connect  without  a  certificate  from  him  ;  and  while 
they  do  not  help  in  a  financial  way  they  would  gladly 
do  so  if  there  was  a  way  of  doing  it.  The  customer 
pays  for  the  inspection. 

Mr.  Holman  :  I  want  to  say  that  m>  thought  on  the 
subject  is,  that  we  are  in  the  process  of  evolution  ; 
we  are  young  at  the  busiuess.  I  am  personally 
acquainted  with  the  particular  rule  Mr.  Schweiitmann 
has  referred  to,  and  that  is  that  it  requires  50  amperes 
per  square  inch  of  contact  surface.  We  know  that 
that  is  very  large  in  the  small  switch  and  small  in  the 
large  switch.  This  is  true  tor  certain  small  switches 
of  25  ampere  capacity  ;  for  switches  of  a  larger  c-apac- 
ity  the  reverse  is  true.  It  is  simply  a  question  of  the 
business  not  having  been  evolved  far  enough.  Then 
furl'  er,  regarding  inspections  in  New  York  City  where 
there  is  an  inspection  by  the  city  and  another  by  the 
Underwriters  and  neither  certificate  alone  is  suffi- 
cient, I  have  had  personal  experience  with  that,  and 
it  is  necessary  to  get  both  certificates.  .And  the  City 
is  perhaps  the  most  diflicult  one  to  get.  In  Phila- 
delphia there  is  no  City  inspection  or  was  not  up  to 
a  few  days  ago  at  least.  We  took  the  certificate  of 
the  Philadelphia  Fire  Underwriters,  which  institution 
was  conducted  by  the  associated  assurance  companies. 
They  had  a  graded  system  for  charging  and  $2  was 
the  lowest  charge.  The  consumer  and  the  wiring 
contractor  generally  took  care  of  that.  The  electric- 
ity supply  system  did  not  pretend  to  take  care  of  it.  It 
is  contended  tnat  the  fault,  if  there  is  any,  is  the  fault 
of  the  house  owner  and  not  of  the  energy  prv'vducing 
company. 

The  President  :  I  beg  to  differ  with  you  ;  1  don't 
agree  with  you  that  we  are  young  in  the  business. 

Mr.  Holman  :  I  know  that  the  General  Electric 
Company  was  up  against  it  and  is  up  against  it  still 
with  the  other  manufacturing  companies,  that  a  switch 
which  is  adequate  for  a  certain  capacity — where 
another  capacity  is  required,  the  50  amperes  to 
the  square  inch,  which  complies  with  the  rule,  is  not 
realty  sufiiciont. 

The  President  :  The  lule  may  be  insuflicient,  but  I 
question  about  the  experience  being  insufficient.  If 
the  rules  have  not  been  specific  enough  to  cover  all  cases 
the  rules  have  not  been  properly  framed. 

Mr.  Holnian  :  Perhaps  it  is  a  question  of  electrical 
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politics,  because  certainly  the  men  at  t!ie  head  ot  the 
National  Underwriters'  Association  who  endorsed  the 
rules  of  that  Association  and  those  who  have  conferred 
with  them  as  representing  the  supply  companies  are 
pretty  acceptable  men  and  I  think  the  difficulty  is  that 
there  are  certain  differences  and  they  have  not  got 
down  to  business. 

Mr.  Schweatmann:  That  is  only  one  of  the  difficul- 
ties we  have  run  against;  there  have  been  twenty-five 
more.  I  believe  the  National  Board  of  Fire  Under- 
writers are  all  right  but  some  modificntions  should  be 
made  and  some  additions  made.  But  it  is  not  so  much 
that,as"the  fact  that  they  will  not  enforce  the  rules;  and 
even  if  you  make  up  apparatus  conforming  with  their 
rules  they  will  not  guarantee  that  the  apparatus  will  be 
accepted  anywhere  in  the  United  States;  and  if  a 
cheaper  apparatus  is  accepted  there  is  no  inducement 
for  a  manufacturer  to  try  and  make  an  apparatus  that 
will  conform.  The  object  is  to  make  money  by  com- 
peting in  the  sale  of  apparatus;  and  if  you  attempt  to 
compete  with  high  priced  good  apparatus  as  against 
low  grade  apparatus  and  both  are  equally  acceptable  it 
is  not  much  inducement  to  you.  I  hold  that  electrical 
manufacturers  and  producers  ot  electrical  current 
should  get  together  and  make  rules  which  are  accept- 
able to  the  Board  of  Fire  Underwriters.  Until  you  do, 
you  have  but  very  little  hope  of  ever  getting  satisfac- 
tory inspectors. 

The  President:  There  have  been  no  definite  conclus- 
ions arrived  at  which  will  permit  of  our  taking  any  de- 
finite steps.  I  submit  that  when  the  proper  time  comes 
this  Committee  on  Fire  ITnderwriters'  rules  should  be 
continued  and  we  will  have  to  continue  from  year  to 
year  until  such  time  as  rules  are  evolved  in  accordance 
with  our  experience. 

Mr.  Yule  moved  that  the  report  be  received  and 
adopted,  ihe  Committee  continued,  and  a  vote  of 
thanks  tendered  to  Alderman  Sadler  for  his  very  able 
report. 

Mr.  Higman:  I  would  second  that,  and  in  doing  so 
would  throw  out  a  suggestion  for  the  use  of  the  Com- 
mittee if  they  care  to  adopt  it,  and  that  is  that  we 
should  work  along  definite  lines  by  getting  a  provincial 
act.  It  is  of  no  use  leaving  the  matter  to  municipali- 
ties, because  you  will  have  a  diflferent  condition  of 
things  in  each  mimicipality.  What  you  want  is  a  pro- 
vincial law  under  which  any  municipality  may  pass  a 
by-law  and  so  put  the  act  into  operation.  In  that  way 
it  will  have  the  countenance  of  law  and  you  will  be  able 
to  force  upon  wiring  contractors  right  conditions. 

Mr.  Yule:  You  will  never  get  a  provincial  law.  The 
moment  you  introduce  it  they  put  you  down  as  a 
grinding  monopoly.  You  go  to  a  legislature  where 
they  bring  in  an  act  or  proposal  to  make  the  practice  of 
medicine  free  to  everybody,  and  you  can't  get  a  pro- 
vincial legislature  to  pass  any  such  law. 

The  President  put  the  motion  proposed  by  Mr.  Yule 
and  seconded  by  Mr.  Higman,  which,  on  a  vote  having 
been  taken,  was  declared  carried. 

The  Secretary  read  an  invitation  from  the  directors 
of  the  Canadian  Electric  Light  Company  to  pay  a  visit 
of  inspection  to  its  power  house  at  Chaudiere  Falls  and 
its  sub-stations. 

At  the  request  of  the  President,  Mr.  A.  A.  Wright, 
of  Renfrew,  opened  the  discussion  on  the  Report  of  the 
Committee  on  Legislation. 

Mr.  A.  A.  Wright  :  I  didn't  expect  that  I  was  to  be 
called  •upon  to  say  anything  on  this  question  ;  I  did 
not  hear  all  of  the  report  ;  but  you  know  we  are  told 
we  should  be  always  willing  and  ready  to  give  a  reason 
for  the  faith  that  is  within  us  and  being  a  good 
Christian  I  shall  endeavor  to  do  so.  I  may  say  that 
the  report  ct)nvcys  to  the  members  of  this  Association 
a  very  large  amount  of  information,  but  I  would  also 
like  to  state,  this  Committee  has  done  most  valuable 
service  for  the  upbuilding  and  carrying  on  of  electric 
lighting  in  the  Province  of  Ontario.  I  believe  many 
institutions  in  the  Province  of  Ontario  have  been  saved 


practically  their  entire  capital  that  they  have  invested, 
by  the  passage  of  that  Act  which  was  carried  through 
successlully.  It  seems  to  me  if  every  province  in  the 
Dominion  would  undertake  to  do  the  same  thing  it 
would  be  a  good  thing  for  them.  I  understand  the 
province  ot  Manitoba  has  carried  through  some  legis- 
lation ;  I  am  also  told  one  of  the  States  in  the  Union 
has  carried  on  similar  legislation.  The  men  who 
have  had  the  looking  after  of  this  legislation  in  the 
province  of  Ontario  have  done  most  yeoman  service  to 
every  man  engaged  in  electrical  work  in  the  province 
of  Ontario,  and  I  am  proud  to  say  that  nearly  every 
one  who  is  interested  in  that  has  responded  fairly  well 
in  giving  sufficiently  to  carry  this  work  on.  We  do 
not  want  to  let  this  thing  lag  ;  we  want  to  have  a 
sufficient  amount  of  funds  in  hand  for  this  committee 
so  that  whenever  any  adverse  legislation  comes  up  we 
can  meet  it  at  once.  We  know  how  it  has  served  us 
in  times  past,  and  we  know  they  are  on  the  watch  for 
us  every  day  seeing  where  they  can  catch  us  napping. 
We  have  been  very  careful  in  the  past  and  we  have  had 
good  and  sufficient  men  to  look  after  this  thing.  All  I 
can  say  is  I  hope  that  they  will  continue  on  in  the  way 
they  have  been  doing  and  we  shall  try  and  assist  them 
with  our  money.  (Applause.) 

Mr.  Higman:  There  is  just  one  mistake  Mr.  Wright 
has  made, and  thatisinsupposingthatthelegisiationcom- 
mittee  hasmetwith  very  general  support  fromtheelectric 
lighting  companies.  That  has  not  been  the  experience 
of  the  Executive  Committee.  While  quite  a  number 
have  responded  liberally  to  the  invitation  to  support  the 
work  ot  the  committee,  there  are  a  large  number  who 
have  not  done  so.  Now,  it  is  very  clear  that  all  are 
reaping  a  benefit  from  the  legislation  that  has  been  had, 
and  from  the  work  the  committee  is  doing,  and  it  seems 
to  me  there  should  be  a  more  general  response  in  a 
financial  way  to  the  needs  of  the  committee.  It  is  the 
smaller  companies  really  that  are  reaping  the  benefit  of 
the  legislation  that  has  been  procured  and  I  think  it 
rests  with  them  all  to  do  something  in  the  way  of  finan- 
cial assistance.  There  is  also  the  question  of  educating 
the  people  outside  to  the  fairness  of  the  position  of  the 
electric  lighting  companies.  The  press  of  the  country 
is  lamentably  ignorant,  it  seems  to  me,  as  to  the  true 
position  of  affairs.  The  legislation  that  has  been  se- 
cured in  Ontario  has  been  taken  from  the  English  Act 
which  applies  to  gas,  water  and  electric  companies 
in  that  country  and  sanctioned  by  the  Board  of  Trade  as 
a  perfectly  fair  and  reasonable  proposition,  namely, 
that  those  who  have  invested  capital  in  concerns  of 
this  kind  should  receive  a  fair  amount  of  protection  and 
consideration.  I  maintain  that  the  equity  and  fairness 
of  the  Conmee  Act  is  beyond  controversy.  There 
should  be  no  question  as  to  the  reasonableness  of  the 
position  of  the  electric  lighting  companies  to  be  re- 
munerated or  considered  properly  when  the  municipal- 
ity wishes  to  step  in  and  do  the  business  that  has  been 
created  by  private  investments. 

Mr.  Dion  moved,  seconded  by  Mr.  A.  A.  Wright, 
that  the  report  of  the  Committee  on  Legislation  bo  re- 
ceived and  adopted,  and  that  the  thanks  of  the  Asso- 
ciation be  tendered  to  the  members  of  the  Committee, 
and  that  the  Committee  be  continued. 

The  President,  in  putting  the  motion,  said :  The 
organization  has  been  very  fortimate  in  having  its  in- 
terests very  well  looked  after  in  the  past,  and  if  its 
interests  are  looked  after  as  well  in  the  future  as  they 
have  been  in  the  past  no  fear  need  be  entertained. 

On  a  vote  having  been  taken  the  motion  was  declared 
carried. 

The  President  :  I  will  call  for  the  report  of  the  Stand- 
ardization of  Accoimts  Committee,  and  I  will  ask  Mr. 
A.  A.  Wright,  of  Renfrew,  to  present  this  report. 

Mr.  A.  A.  Wright :  I  am  certainly  very  sorry  that 
the  chairman  of  this  Committee  is  not  pi  osonl  to  read 
the  report;  also  I  am  very  sorry  that  the  oilier  member 
of  the  Committee  is  not  here  to  read  it  to  you,  ;nul  that 
it  falls  upon  the  weaker  and  the  innoccnl  ami  aged 
member  of  this  Committee  to  read  it. 
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REPORT  OF  THE  COMMITTEE  ON  UNIFORM  ACCOUNTING, 

To  the  Canadian  Electrical  Association  : 

GentlEiMEN, — Your  Committee  on  the  Standardization  of  Ac- 
counts for  Electric  Light  Companies  in  submitting  its  report  for 
your  consideration  regrets  that  its  individual  members  being  men 
very  busy  in  their  respective  occupations  may  not  have  been  able 
to  devote  in  research  the  time  necessary  to  do  full  justice  to  the 
duties  that  the  Association  has  placed  upon  them. 

As  a  preliminary  to  the  work,  your  committee  collected  an 
array  of  blank  forms  the  examination  of  which  shows  that  these 
blanks  and  the  treatment  of  expense  accounts  differ  widely  as 
between  the  different  companies,  and  while  possibly,  generally 
speaking,  the  various  companies  charge  the  same  factors  to  cost 
of  production  prior  to  pa>ing  dividends,  it  is  a  difficult  matter  to 
ascertain  whether  or  not  ihey  do,  and  a  lack  of  uniformity  in 
accounting  is  here  very  much  felt,  almost  every  company  having 
a  different  way  ot  arriving  at  the  Revenue  and  Expenditure. 

In  the  examination  of  these  blank  forms  your  committee  feels 
impressed  that  the  prime  object  to  be  sought  is  not  so  much  to 
go  fully  into  the  matter  of  books  and  forms,  but  to  decide  upon  a 
classification  of  accounts  under  uniform  headings  and  groups, 
affording  an  intelligent  and  simple  means  of  comparison  between 
companies  and  ensuring  true  statemenrs  of  the  cost  of  products. 

With  this  prime  object  in  view,  your  committee  set  to  work, 
but  before  proceeding  far,  found  that  our  sister  Association  in 
the  United  States  had  already  taken  up  this  work  and  that  a  simi- 
lar Committee  of  the  National  Electric  Light  Association  had 
already  reported  upon  a  Standard  System  of  Accounts  for  Elec- 
tric Lighting  Companies.  The  system  of  accounting  as  set  forth 
in  such  report  was  adopted  by  the  National  Electric  Light 
Association  at  its  convention  at  Niagara  Falls  in  May,  1901, 
and  by  the  adoption,  as  the  prijsident  clearly  set  forth,  it  was 
meant  that  the  system  was  to  be  put  into  effect  by  the  members 
of  that  Association  at  as  early  a  day  as  practicable.  It  is  evi- 
dent that  the  American  Committee  with  funds  at  its  disposal  for 
expert  research  has  gone  into  the  matter  in  a  thorough  and 
business-like  manner,  and  the  system  as  submitted  setms  to 
cover  the  ground  admirably,  impressing  your  committee  very 
strongly  that  it  would  be  ol  material  benefit  to  lighting  companies 
in  Canada,  with  our  limited  field,  had  we  a  system  uniform  with 
that  of  the  wider  field  across  the  border.  It  was  also  found  that 
one  large  Canadian  company  has  been  using  with  satisfactory 
results,  a  system  of  accounting  very  similar  to  the  one  now  in 
question. 

Your  Committee  therefore  after  careful  consideration  recom- 
mends the  adoption  of  the  Standard  System  of  Accounts  for 
Electric  Lighting  Companies  as  adopted  by  the  National  Electric 
Light  Association  in  190 1.  A  copy  of  this  report  is  a|>pended 
hereto,  and  the  Commiti-ee  further  respectfully  suggests  that 
copies  of  this  report  be  obtained  from  the  National  Electric 
Light  Association,  or  that  same  be  re-printed  with  the  permission 
of  that  Association  and  mailed  to  all  members  of  our  own  Associ- 
ation, and  that  the  adoption  of  this  report  if  it  is  adopted,  shall 
mean  that  it  be  put  into  effect  at  as  early  a  day  as  possible 
whether  it  be  this  fiscal  year  or  the  next.  In  recommending  the 
adoption  of  this  report  of  the  American  Committee,  it  might  not 
be  amiss  to  quote  the  words  of  the  President  of  the  National  .As- 
sociation when  leferring  to  that  Committee  and  in  which  he  says: 
"  The  Committee  is  composed  of  men  that  have  been  a  lilelime 
in  this  business  and  I  know  of  no  men  that  stand  higher  in  the 
field  than  they  do,  and  I  feel  ihat  it  is  perfectly  safe  for  the 
Association  to  adopt  this  repoit." 

Your  Committee  recognizes  the  fact  that  the  Association  can- 
not compel  its  individual  members  to  adopt  this  uniform  system, 
but  its  adoption  can  be  strongly  recommended  and  every  inana- 
ger  of  an  electric  light  company  must  feel  that  it  would  be  to  his 
advantage,  to  benefit  by  the  experience  of  some  of  the  cleverest 
men  in  the  business  in  the  United  States,  as  such  men  are  who 
formulated  the  system  now  submitted. 

Your  Committee  feels  that  it  might  not  be  amiss  to  here  set 
forth  in  as  few  words  as  possible  some  of  the  reasons  advanced 
showing  the  necessity  for  a  uniform  systemof accounting.  About 
two  years  ago  a  paper  was  presented  at  a  Convention  of  our 
.'\ssociation  setting  forth  a  system  of  accounting,  and  in  the  dis- 
cussion that  followed,  a  resolution  was  introduced  whereby  a 
Committee  was  authorized  to  form  a  Standard  System  of  Ac- 
counts for  Electric  Light  Companies  that  could  be  adopted  by 
this  Association,  so  that  we  might  come  together  and  compare 
costs,  and  if  one  central  station  manager  was  able  to  generate 
electricity  at  a  less  cost  than  another,  it  would  be  to  the  advant- 
age of  all  to  know  just  where  the  saving  in  cost  of  production  is 
being  made. 

Furthermore,  if  the  cost  of  production  of  the  different  com- 
panies was  accurately  known,  and  if  managers  of  new  and  com- 
peting companies  were  able  to  obtain  this  information,  it  would 
without  question  sometimes  prevent  ruinous  competition.  Occa- 
sionally opposition  companies  start  up,  employing  a  practical 
electrician  who  possibly  understands  little  of  the  financial  part  of 
the  business,  the  Directors  and  their  .iccountants  themselves 
knowing  nothing  of  the  cost  per  kilowatt  hour  output,  quote 
rates  much  lower  than  the  old  company,  thinking  as  a  newer 
concern  with  modern  machinery  and  possibly  a  smaller  capital 
invested,  they  should  afford  to  sell  cheaper;  therefore,  it  is  rea- 
sonable to  suppose  were  they  able  to  obtain  from  some  central 
source,  accurate  reliable  information,  ruinous  rates  would  be 
seldom  quoted. 

Then  again, the  feeling  in  favor  of  Municipal  Ownership  is  grow- 
ing very  fast,  consequentl)'  it  is  im|)ortant  for  companies  to  be  in 
a  position  to  show  municipalities  and  the  public  generally,  that 


they  are  deceiving  themselves  in  regard  to  the  cost  of  manufac- 
ture and  the  large  profits  of  the  companies. 

It  does  not  mean  if  we  keep  our  books  according  to  this  uni- 
form system  that  a  statement  of  cur  revenue  or  of  the  cost  of  our 
apparatus,  or  of  the  cost  of  producing  cuirent,  need  be  given  to 
the  Public,  to  this  Association,  or  to  an\  one,  but  the  idea  pre- 
sents itself  very  forcibly  to  your  Committee,  thai  it  would  be  an 
excellent  plan  if  reports  could  be  sent  annually  to  the  Secretarj' 
of  our  Association  from  all  electric  light  companies,  and  that  a 
summary  of  sjch  in  tabulated  form  should  be  available  for  mem- 
bers of  the  Association.  It  w-ould  not  be  necessary  to  give 
amounts  and  thus  give  away  our  business  in  any  manner  ;  such 
reports  could  be  solely  on  a  percentage  basis  and  upon 
a  form  common  to  all,  for  instance — 

Cost  of   Manufacture  (Generating) 
(Stale  what  percentage  it  bears  10  the  Gross  Revenue) 
Operating. 

1.  Power  Plant  Wages  (What  percentage  of  total  cost  of  gener- 

ating) 

2.  Fuel  for  Power  (What  percentage  of  total  cost  of  generating) 

3.  Water  Power  (What  percentage  of  total  cost  of  generatii.g) 
Etc.  Etc. 

Maintenance. 

8.  Maintenance  of  Boilers  (What  percentage  of  total    cost  of 

generating) 

9.  Maintenance  of  Engines  (What  percentage  of  total  cost  of 

generating) 

Etc.  Etc. 

and  in  a  similar  manner  for  the  different  branches  of  expenditure, 
each  division  of  expenditure  showing  what  percent  ?.ge  it  bt  ars 
to  the  Gross  Revenue  ;  and  each  sub-division  wh^t  per  centage 
it  Dears  to  the  total  cost  of  that  piarticular  division  of  expendi- 
ture. 

In  this  way  it  will  be  possible]  to  determine  where  economies 
should  be  made  in  order  to  bring  the  cost  down  to  a  minimum, 
while  giving  a  maximum  efficiency  of  service  to  our  customers. 
Respecttullv  submitted, 

D.   K.  STREET,  Chairman 
A.  A.  WRIGHT. 

OiErsFC,  June   nth,  1902. 

Mr.  .\.  -A.  VVriijlit  :  We  attacli  hereto  a  very  in- 
teresting book  whicli  gives  a  valuable  amount  of  infor- 
mation. 1  myself  and  the  other  members  of  the  Com- 
mittee have  thought  that  it  would  be  hardly  possible 
for  us  to  obtain  and  secure  a  better  system  than  is  laid 
down  in  this  pamphlet,  so  clear  and  so  concise,  and  it 
must  he  apparent  to  everybody  that  it  is  thoroughly 
eflicient  in  its  work. 

The  President:  ^'ou  have  the  report  before  you  of 
the  Committee  on  Standardization  of  .Vccounts.  I 
think  the  organization  owes  a  very  great  debt  to  Ihis 
Committee  for  this  report.  The  report  is  now  open  for 
discussion. 

Mr.  Dion:  This  is  a  very  thorough  report,  and  it 
offers  suggestions  of  great  importance  to  central 
statioti  managers,  atid  there  arc  not  very  many  in  the 
room  at  the  present  moment.  The  report  requires 
careful  consideration;  I  would  not  like  to  see  it  thrown 
out  or  passed  without  further  consideration  or  discus- 
sion or  without  some  action  being  taken  to  carr)-  out 
the  suggestions  contained  in  it.  I  would  therefore 
suggest  that  the  discussion  upon  it  be  postponed;  we 
may  have  another  opportimity  of  discussing  it.  I  think 
Mr.  Wright  will  agree  with  me  it  would  be  better  to 
have  a  larger  representation  of  the  managers  and  the 
iTiembers  responsible  for  the  operation  of  central 
stations  when  this  comes  up.  If  this  meets  with  the 
views  of  the  members  present  now  I  think  it  would 
serve  the  interests  of  the  subject  better. 

The  President  :  I  think  that  is  a  very  good  sugges- 
tion. 

Mr.  Holman  :  I  beg  to  suggest  that  the  system  of 
accounting  be  made  to  include  railway  .systems.  As  I 
understand  it  this  .Association  is  one  of  allied  interests 
and  I  think  that  an  accounting  system  for  r.iilways 
should  be  incorporated  in  the  report.  The  National 
Electric  Light  Association  deals  with  the  genftratir^ 
station. 

The  President  :\Vhile  this  does  not  contain  anything 
in  regard  to  car  service,  the  system,  by  modification, 
could  be  very  easily  applied  to  railway  systems.  It  is 
very  dillicult  to  establish  a  standard  systemof  account- 
ing to  apply  to  all  localities,  the  satne  as  with  the  sub- 
ject we  were  talking  about  a  little  while  ago.  For  my- 
self 1  tliink  the  systetn  as  proposed  in  the  report  to  the 
National  I'loctric  Light  .Association,  a  copy  of  which 
report  is  here  att.ached.  cati  be  vci  v  nutch  simplifieJ 
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without  sacrificing-  any  good  results.  The  report  as 
put  before  the  National  Electric  Association  contained 
practically  ihe  system  adopted  by  our  ex-President, 
Mr.  W.  H.  Browne.  If  Mr.  Dion's  suggestion  meets 
with -your  approval  I  will  proceed. 

Mr.  Dion  :  Before  finally  disposing  of  this  matter  I 
would  like  to  say  in  answer  to  Mr.  Holman  that  I  un- 
derstand from  one  of  the  members  of  the  Committee 
on  Accounting  that  the  reason  they  did  not  consider 
the  accounting  of  railway  companies  was  that  he  un- 
derstood that  the  railway  companies  of  Canada  had 
already  adopted  the  American  system  or  the  system 
recommended  by  the  American  Street  Railway  Associa- 
tion, and  that  being  the  case  there  was  no  further  reg- 
ulation required  in  their  case,  and  the  Committee  con- 
fined its  report  to  electric  lighting. 

The  President  :  Does  the  suggestion  of  Mr.  Dion 
meet  with  ihe  approval  of  the  Association,  that  the 
discussion  be  postponed  till  we  have  a  larger  repre- 
sentation ?    (Voices:  Yes.) 

The  President:  If  that  is  so  I  would  suggest  on  the 
same  lines  that  the  Report  of  the  Committee  on  Data 
be  also  postponed.  1  will  now  appoint  Messrs.  J.  J. 
Wright  and  K.  B.  Thornton  as  a  Committee  to  strike 
the  Standing  Committees  for  the  year. 

Mr.  Dion  :  You  remember  that  two  years  ago  a 
Committee  was  appointed  to  revise  the  Constitution. 
This  Committee  did  not  make  a  report  last  year 
because  it  was  not  then  in  a  position  to  do  so,  but 
some  amendments  to  the  Constitution  were  proposed 
and  c  irried.  The  Committee  has  since  continued  its 
work,  wh'ch  has  consisted  in  re-arranging  and  chang- 
ing some  of  the  wording  of  the  Constitution  rather 
than  making  any  radical  changes.  The  old  Constitu- 
tution  can  be  amended  in  accordance  with  Article  lo 
in  a  certain  manner,  and  it  is  necessary  that  a  notice 
be  given  at  this  session  of  the  Convention  or  at  least 
that  permission  be  granted  at  this  meeting  for  the 
introduction  of  a  notice  of  motion  and  that  this  motion 
be  made  at  the  next  sitting,  and  that  discussion  on  the 
amendments  take  place  upon  the  following  day.  In 
order  to  carry  this  out  it  is  necessary  that  this  per- 
mission be  asked  for  and  granted  now;  that  would  allow 
the  main  question  to  be  discussed  some  time  to- 
morrow.   We  report  as  follows  : 

Quebec,  June,  1902. 
To  the  Members  of  the  Canadian  Electrical  Association  : 

Gentlemicn,  —  Your  Committee  appointed  at  the  Cloneral 
mealing  of  igoo  to  reviso  tlie  Constitution  hcg  to  report  that  they 
have  carefully  examined  the  Constitution,  and  amended  it  in  the 
lig-ht  of  the  experience  which  has  been  gained  in  the  many  Con- 
ventions of  this  Association  held  since  the  old  Constitution  was 
adopted: 

The  amendments  carried  last  year  as  lo  membership  and  fees 
have  been  tlrafted  in.The  changes  consist  mainly  in  covering  points 
which  the  old  Constitution  did  not  |)rovide  for.  We  have  made 
no  radical  changes,  but  rather  a  general  re-arrangement  of  the 
articles  and  wording  thereof  for  belter  form,  and  greater  com- 
p'eteness  and  freedom  fro-n  ambiguity.  We  do  not  wish  to 
crilici?e  the  old  Constitution  which  has  done  service,  but  the 
Association  in  its  rapid  growth  had  got  beyond  its  scope. 

Rather  than  recite  at  length  the  alterations  proposed  it  will 
save  time  to  jjroceed  (under  Art.  X  of  the  present  Constitution) 
in  the  following  manner,  viz  : 

"We  ask  permission  to  introduce  the  following  notice  of 
a  mendnient. 

We  the  undersigned  hereby  give  notice  as  provided  by  Art.  X 
of  the  Constitution  that  we  desire  to  amend  said  Constitu- 
tion by  substituting  therefor  the  following  amended  Constitu- 
tion in  which  reference  is  made  to  each  Article  which  is  changed 
thereby. 

proposed  constitution  ok  i  nK  CANADIAN   EI.ECTRICAI.  ASSOCIA- 
TION, 1902. 

Art.  I.-  Name  (unchanged).  This  organization  shall  be  known 
as  "  The  Canadian  Klectrical  Association." 

Art.  II.  —  1 1  KAPyuARTERS  (old  An.  XXVIII  unchangetl).  The 
permanent  office  of  the  Association  shall  be  in  Toronto. 

Art.  III.-  Objects  (old  Art.  11  amended).  The  objects  of  the 
Association  shall  be  : 

(a)  To  advance  the  knowledge  of  the  members  in  the  various 
branches  of  appHtrd  elcctricily  by  holding  meetings  for  the  reail- 
ing  and  discussion  of  papers  and  general  inleri'hange  of  opinion. 

(b)  To  promok!  the  professional  anil  commercial  interests  of 
those  engaged  in  any  electrical  work  or  enterprise. 

(c)  To  foster  friendly  intercourse  bi^twecn  Ihe  members. 
Art.  IV'.     Memhersiiip  (old  Arl.  Ill  and  V' amended). 

(a)  The  Association  shall  consist  of  honorary,  aclive, 
associate,  and  junioi  members. 


(b)  Active  members  shall  be  all  those  actively  engaged  in 
electrical  enterprises  (other  than  the  manufacture  or  sale  of 
electrical  apparatus  or  supplies)  electrical  engineers  and  those 
engaged  in  mailers  of  electrical  education. 

(c)  Associate  members  shall  be  all  others  applying  whom  the 
executive  committee  consider  eligible  to  become  members  of  the 
Association. 

(d)  Junior  membership  shall  be  confined  to  students  in  elec- 
trical engineering. 

(e)  Associate  and  junior  members  shall  be  entitled  to  attend 
all  meetings  of  the  Association  except  those  of  the  Executive, 
and  take  part  in  all  discussions,  but  shall  not  be  entitled  to  vote 
for  the  eli_ction  of  officers  or  be  eligible  for  office. 

(f)  No  person  shall  remain  a  junior  memt>er  (or  more  than 
two  years,  after  which  he  may  ajjply  for  active  or  associate 
membership. 

(g)  Honorary  members  -,hall  be  elected  at  any  session  of  a 
general  meeiiug  by  a  two-third  vote  of  ihe  active  members 
present. 

Art.  v.  — Fees  (old  Art.  V  and  -XXV  Il  amended)  : 

(a)  The  annual  fee  for  active  and  associate  members  shall  be 
$3.00.  The  Executive  Committee  however  are  authorized  to  in- 
crease the  fee  to  sum  not  exceeding  $j.oo  at  any  time  they 
may  deem  it  expedient  in  the  interests  of  the  Association. 

(b)  The  fee  for  junior  members  sha'l  be  $1.00  per  year. 

(c)  All  fees  are  payable  in  advance  and  members  in  arrears 
for  six  monihs  or  more  shall  not  enjoy  the  privileges  of  member- 
ship. 

Art.  VI.— Officers.  (Old  Art.  IV  amended).  The  officers 
shall  be  a  President,  a  first  Vice-President,  a  second  Vice- 
President,  a  Secretarv  and  a  Treasurer. 

The  President  and  Vice-Presidents  shall  be  ex-ofticio  members 
of  the  Executive  Committee.  The  President  shall  be  ex-officio  a 
member  of  all  other  committees  of  the  Association.  The  offices 
of  Secretary  and  Treasurer  may  be  held  by  one  person. 

Art.  Vll. — Executive  Committee.  (Part  of  Old  Art.  IV 
amended).  The  Executive  Committee  shall  be  composetl  of  ten 
active  members,  five  of  whom  shall  remain  in  offiie  for  two 
consecutive  terms. 

Art.  VIII.  —Duties  of  the  President.  (Old  Art.  XXII 
amended.)  The  President  shall  preside  at  all  meeting,  of  the 
Association,  call  meeli;;gs  of  the  Executive  Committee  on  the 
request  or  wilh  the  consent  of  three  members  of  said  committee 
and  when  directed  by  the  said  Committee  call  special  meetings 
of  the  Association. 

Art.  IX. — Duties  of  Vice-Presidents.  (Old  Art.  XXIII 
amended).  The  first  Vici -President,  or  in  his  absence  the 
second  \'ice-President,  shall  in  the  absence  of  the  President  per- 
form his  duties. 

Art.  X. — Duties  of  the  Secretary.  (Old  Art.  X.XIV 
amended).  The  Secretary  shall  attend  all  meetings  of  the 
Association,  keep  a  record  of  proceedings  thereat,  notify  mem- 
bers of  their  election  and  ot  all  meetings,  and  perform  such 
other  duties  as  the  President  or  the  Executive  Commillee  shall 
direct.  He  shall  report  at  every  Annual  General  Meeting  on 
the  state  of  the  membership  of  the  Association. 

Art.  XI.— Duties  of  the  Treasurer,  (old  Art.  XXV  amend- 
ed.) The  Treasurer  shall  keep  correct  accounts  of  all  cash  re- 
ceipts and  disbursements,  Assets  and  Liabilities  of  the  .Associa- 
tion, deposit  ihe  funds  of  the  Association  in  a  chartered  bank  ap- 
proved by  ihe  Executive  Committee,  make  all  payments  auihori- 
zed  by  the  Executive  Conimiltee,  and  no  others,  by  cheques 
countei  signed  by  the  President.  He  sliall  submit  at  every 
Annual  General  Meeting  a  financial  statement  for  the  vear  ended 
the  31st.  May  preceding  said  meeting. 

Art.  XII. — Duties  of  the  Executive  Committee,  (old  Art. 
XXVI  amended.)  The  Executive  Commillee  shall  be  the  govern- 
ing body  of  the  Association,  shall  manage  the  funds  of  the  Asso- 
ciation which  however  may  not  be  used  for  purposes  of  enter- 
tainmeni,  pass  upon  all  applicalions  for  membership  and  Ihe 
eligibility  of  applicants  subject  to  Ihe  Constitution  and  such  other 
rules  and  by-laws  which  may  be  adopted  by  the  .Association  frjm 
time  to  time. 

Art.  XIII. — Meetings,  (new  article.)  The  association  shall 
hold  a  general  meeting  annually  at  a  place  to  be  selected  as  pro- 
vided by  Article  XIV,  and  at  such  lime  as  the  Executive  Com- 
millee for  a  term  immediately  preceding  such  general  meeting 
shall  decide,  not  earlier  than  ist  June.  Special  general  meetings 
and  meetings  of  the  Executive  Committee  may  be  held  as  pro- 
vided by  Art.  VIII. 

Art.  XV. — Quorum,  (old  Ait.  X.\  amended.)  Ten  aclive 
membeis  shall  be  a  quorum  for  business  a(  general  meeting,  and 
four  membtMs  of  the  l'"xeculive  Committee  shall  be  a  quorum  for 
business  at  meetings  of  saiil  Committee. 

Art.  XVI.  Election  of  Members,  (new  .Article.)  .Active 
and  associate  members  shall  be  elected  by  the  Executive  Com- 
millee upon  written  application  signed  by  the  ap|ilicanls  .ind 
couni ersigned  by  two  active  members. 

Art.  XVII.  Election  of  Officers  and  Exi:cutive  CoMMi  r- 
TEE.    (old  Art.  VT  an^  VH  amended.) 

(a)  The  officers  and  members  of  Ihe  l'"xeculive  Commiltei" 
shall  be  elected  by  ballot  at  every  Annual  General  Meeting,  lo 
hold  office  from  close  of  said  meeting  unlil  the  close  of  Ihe 
general  meeting  at  which  Iheir  successors  shall  be  elecleil,  ex- 
cept the  five  membeis  of  the  I'"xecutive  Committee  who  shall 
hold  office  for  two  such  lerms  as  jirovitletl  by  Arl.  VII. 

(b)  The  election  shall  lake  place  in  Ihe  following  onler:  1. 
The  President.  2.  The  First  \'ice-Pi esidenl .  3.  The  Secoml 
Vice-Presiilenl.  4.  The  Secretary.  5.  The  Treasurer.  ().  The 
five  members  of  Ihe  I'-xecutive  ("ommillee  who  shall  serve  ;i 
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further  term.  7.  The  other  five  members  of  the  Executive  Com- 
mittee who  may  be  any  active  members,  including  the  retiring 
members  of  the  Committee. 

(c)  The  precedure  shall  be  as  follows: — 

1.  The  Chairman  shall  appoint  two  active  members  to  act  as 
tellers,  whose  duty  it  shall  be  to  collect  the  ballots,  count  the 
votes  and  report  the  results  to  the  Chairman.  A  nominee  for  any 
office  cannot  act  as  teller  for  the  election  to  that  office. 

2.  The  Chairman  shall  call  for  nominations  for  the  first  office 
on  the  list  in  preceding  section  (b)  and  allow  three  minutes  for 
making  nominations,  after  which  he  shall  declare  noiiiinations 
closed,  and  no  nominations  '-hall  be  received  thereafter.  Any 
active  member  present  may  nominate  any  other  active  member 
for  any  office. 

3.  Every  active  member  present  shall  deposit  with  the  tellers  a 
paper  ballot  bearing  the  name  of  the  nominee  for  whom  he  de- 
sires to  vole,  and  nothing  else. 

4.  The  tellers  having  reported  the  result  of  the  vote,  the 
Chairman  shall  declare  elected  the  nominee  receiving  the  great- 
est number  of  votes,  unless  such  number  be  less  than  a  majority 
of  the  votes  cast.  If  no  nominee  receives  a  majority  of  the  votes 
cast,  the  nominee  receiving  the  least  number  of  votes  shall  be 
retired  from  the  contest  and  a  new  ballot  shall  be  taken,  repeat- 
ing if  necessary  until  a  nominee  shall  have  received  a  majority  of 
the  votes.  This  sub-section  shall  not  apply  to  the  election  of 
the  Executive  Committee. 

5.  If  only  one  nomination  is  received  for  any  office  the  secre- 
tary shall  deposit  with  the  tellers  a  ballot  which  shall  be  deemed 
to  represent  the  votes  of  all  active  members  present,  and  the 
Chairman  shall  declare  the  nominee  elected. 

6.  The  procedure  set  forth  in  sub-sections  2,  3  and  4  of  this 
section  shall  be  repeated  for  the  different  offices. 

7.  In  electing  the  Executive  Committee  a  ballot  will  first  be 
taken  for  the  five  inembers  who  are  to  serve  a  further  term.  The 
result  of  this  ballot  having  been  announced  a  second  ballot  will 
be  taken  for  the  other  five  members  required  to  serve  on  the 
committee.  In  both  ballots  five  names  must  be  written  on  each 
ballot  paper,  and  the  five  members  receiving  the  greatest  number 
of  votes  shall  be  declared  elected. 

(b)  At  the  request  of  five  active  members  made  immediately 
after  the  result  of  any  election  has  been  announced,  a  recount  of 
the  votes  shall  be  made. 

(e)  At  the  close  of  the  sitting  at  which  the  elections  shall  be 
held,  the  President  shall  destroy  the  ballots. 

Art.  XVIII. — Vacancies  in  Office.  (Old  Art.  IX  amended.) 
Vacancies  in  office  from  any  cause  shall  be  filled  by  the  Executive 
Committee  for  the  reinainder  of  the  current  term. 

Art.  XIX.— Committees.  (Old  Art.  XVIII  and  XIX  amended). 

(a)  At  every  annual  general  meeting  the  members  shall  decide 
by  resolutions  what  special  committees,  if  any,  shall  be  elected 
for  the  ensuing  term. 

(b)  The  chairman  shall  then  appoint  a  committee  of  five  active 
members  to  strike  such  committees. 

(c)  The  report  of  such  striking  conmiittee,  which  shall  be  sub- 
mitted to  the  general  meeting  at  the  sitting  following  their 
appointment,  may  be  adopted  or  sent  back  to  the  Striking  Com- 
mittee for  reconsideration,  but  shall  not  be  amended  e.xcept  with 
the  unanimous  consent  of  the  striking  committee,  provided 
always  that  if  any  member  named  in  said  report  refuse  to  act, 
the  vacancy  shall  be  filled  immediately  by  motion. 

(d)  The  ado|)tion  by  the  general  nu-eting  of  the  report  of  the 
Striking  Committee  will  constitute  the  election  of  the  special  coni- 
miltes  named  thereon  and  all  such  commillees  shall  serve  fiom 
the  close  of  the  meeting  at  which  they  shall  be  elected  until  the 
close  of  the  next  following- general  meeting. 

(e)  The  first  named  of  any  special  committee  shall  bo  the 
convenor^thereof.  At  their  first  meeting  every  committee  shall 
elect  a  chairman  for  the  current  term,  who  shall  thereaflei  be 
the  convenor. 

(f)  All  special  committees  shall  make  a  report  at  the  annual 
general  meeting  following  their  election. 

Art.  XX. — Auditors  (new).  At  every  Annual  General 
meeting  the  Chairman  shall  appoint  two  auditors  whose  duty  it 
shall  be  to  audit  the  accounts  of  the  Treasurer  and  present  a 
written  report  to  the  A'-sociation  during  the  said  meeting. 

Art.  XXI. — Order  of  Business.  The  following  shall  be  the 
order  of  business  at  all  Annual  meetings.  Time  tor  general 
business,  reading  of  papers  and  discussions  shall  be  allowcil 
between  or  after  the  following  orders  as  arranged  by  the  Execu- 
tive Cominittee,  said  orders  shall  not  be  otherwise  altered  except 
by  unanimous  consent  of  active  members  prc-ent. 

1.  Reading  and  approval  of  the  minutes  of  the  last  annual  and 
intervening  special  general  meetings. 

2.  Report  of  Secretary  and  Treasurer  in  consideration  theieof. 

3.  Appoinlmient   of  auditors  in  accordatice  with    Art.  XX. 

4.  Reports  of  Special  Committees  and  consideration  thereof. 

5.  General  Communications. 

6.  Naming  of  Committees  for  succeeding  term  in  accordance 
with  Art.  XIX  section  (a). 

7.  Appointment  of  Striking  Committee  in  accordance  with 
Art.  XIX  section  (a). 

8.  Selection  of  place  for  next  annual  meeting. 

f).     Election  of  officers  and  Executive  Committee. 

Art.  XXII. -Rules  of  Order.  (Old  .\riicles  XV,  X\'l, 
XII,  XIII,  XIV  and  XVII  amended.  Art.  XI  cancelled.) 

(a)  Wviing.  I.  I'A-eiy  active  member  present  at  a  meeting 
must  vote,  but  .iiiy  member  who  shall  enter  the  room  after  the 
question  has  been  put  by  the  chairnnn  need  not  vote.  The 
chairman.,sliall  not  vote  except  in  case  of  a  lie  when  he  shall 
have  the  casting  vote.    Voting  by  proxy  shall  not  be  allowed. 


2.  Except  where  voting  shall  be  by  ballot  the  chairman  will 
take  the  sense  of  the  meeting  by  voice  or  by  asking  members  to 
stand,  but  on  call  of  three  active  members  the  Secretary  shall 
record  the  yeas  and  nays. 

(b)  All  motions  must  be  dulj-  proposed  and  seconded,  and 
shall,  except  those  of  a  purely  routine  character,  be  m^de  in 
writing.  ' 

(c)  No  member  shall  speak  under  any  order  of  business 
more  than  once  or  at  greater  length  than  five  minutes  on  any 
question  until  all  other  members  present  shall  have  had  an 
opportunity  to  do  so,  nor  more  than  twice  on  anv  one  question 
without  the  permission  of  the  chairman.  The  mover  of  a  motion 
shall  have  the  additional  right  to  replj-. 

(d)  Any  motion  may  be  re-considered  immediately  after  its 
adoption  upon  a  motion  to  re-consider  carried  by  three-quarters 
of  the  active  members  present.  The  motion  to  re-consider  may 
not  be  discussed.  The  result  of  such  re-consideration  shall  be 
final. 

(e)  The  chairman  shall  decide  all  points  of  order.  An  appeal 
may  be  taken  without  debate  agamst  the  ruling  of  the  chair,  a 
vote  of  two-thirds  of  the  active  members  present  being  required 
to  reverse  the  ruli  ig. 

(f)  Todd's  Parliamentary  Practice  shall  be  the  governing  law 
of  the  Association  in  all  cases  nol  provided  for  in  its  own  Con- 
stitution or  By-Laws. 

Art.  XXIII. — Amend.ments  (old  Art.  X  amended),  .\mend- 
ments  to  this  Constitution  may  be  made  at  any  general  meeting- 
of  the  Association  in  the  following  mannc-  : 

1.  Notice  of  proposed  amendment  in  writing  after  having  been 
submitted  to  the  meeting  shall  be  referred  to  a  committee  of  five 
members  appointed  by  the  chairman. 

2.  Said  committee  shall  report  to  the  general  meeting  al  some 
subsequent  silting  thereof,  said  am.'ndment  in  its  original  form, 
or  with  such  alterations  in  the  form  as  said  committee 
shall  deem  advisable  to  make  wilhout  altering  the  sense 
or  purport  of  the  a.iiendmenl. 

3.  .\  two-thirds  vote  of  Ihe  active  memlHTs  pi esent  shall  then 
be  required  10  carry  such  amendment. 

.\.  A.  Dion. 
J.J.  Wright. 

jOtiS  YlLE. 

Mr.  Dion  :  It  requires  the  consent  of  two-thirds  of 
the  members  present  to  allow  this  to  go  through, 
which  does  not  connnit  anyone  in  any  manner  as  to 
the  amendments  to  l^e  made. 

The  President  :  ^'ou  have  heard  the  ncHice  of  motion 
and  in  accordance  with  the  Constitution  a  majority  ot 
two-thirds  of  the  active  members  present  must  vote 
to  give  the  necessary  permission.  I  will  ask  those  in 
favor  of  granting  this  permissio'i  to  raise  their  right 
hand  in  order  that  I  may  count  them. 

On  a  vote  having  been  taken  the  President  declared 
the  permission  unanimously  granted. 

The  hour  of  12.20  o'clock  p.  m.,  having  arrived,  on 
motion  ot  j.  W.  Purcell  the  Convention  adjourned. 

AFTEKXOOX  SESSION. 

.\t  2. 15  p.m.,  special  cars  left  the  Chateau  Frontenac, 
which  conveyed  the  members  and  their  friends  to  the 
car  sheds  ol  the  Ouebcc  Railway.  Li.yht  and  Power 
Company,  where  a  paper  was  presented  by  Mr.  .\.  B. 
1-ambe,  of  Toronto,  on  "The  Electrical  Equipment  of 
an  Ordinary  Street  Car." 

The  President  :  The  second  session  of  the  .Associa- 
tion will  now  come  to  order  and  I  will  ask  Mr.  Lambe 
to  present  his  paper.     (See  page  131.) 

Mr.  Evans  :  Mr.  President,  1  take  very  great 
pleasure  in  moving  a  vote  of  thanks  to  Mr.  Laml>e  for 
his  valuable  paper  which  he  has  just  presented  to  us. 
I  would  like  to  direct  the  attention  of  the  members  to 
something  which  to  us  at  least  is  a  novelty.  During 
the  iirst  two  years  we  had  some  trouble  with  water 
getting  into  our  cases.  In  the  spring  of  the  year  we 
have  to  run  through  water  up  to  our  axles  and  the 
result  was  our  cases  got  partially  filled  with  water, 
although  they  are  supposed  to  be  water-tiijht,  and 
it  caused  a  good  deal  of  trouble  to  our  fields.  We 
have  bored  a  hole  in  the  bottom  of  each  case  and 
since  then  we  have  had  no  trouble  whatever.  It  is  a 
suggestion  which  may  be  useful  to  other  railroads. 

The  President  :  I  ;im  sure  there  are  quite  a  number 
who  will  only  be  too  glad  to  second  Mr.  Evans' 
motion. 

Mr.  V.  H.  Leonard  :  I  second  the  motion,  and  in 
iloiui^  so  I  should  like  to  express  mv  appreoiatii>n 
which  1  ha\ 0  of  Ihe  clearness  and  concisei\ess  of  the 
explanation  Mr.  I.ambe  has  given  us.  I  take  a  gieat 
deal  of  iiiteiesl  in  the  description  myself,  and  I  believe 
that  others  have  solved  a  good  deal  thai  they  did  not 
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know  before  about  electric  car  motors  from  hearing' 
this  dissertation. 

The  President:  I  am  sure  there  will  be  no  dissension 
from  that  vote  of  thanks  so  I  will  say  to  Mr.  Lambe, 
the  Convention  gives  you  a  vote  of  thanks  for  your 
valuable  paper. 

Mr.  Lambe:  I  thank  you. 

The  President:  I  am  sure  we  all  feel  very  much  in- 
debted to  Mr.  Lambe  for  his  clear  and  interesting 
paper  on  an  interesting  subject.  We  are  very  fortun- 
ate in  having  on  our  programme  another  paper  dealing' 
with  electric  railways,  so  that  at  this  convention  the 
electric  railway  subject  should  be  thoroughly  exhausted 
as  far  as  it  can  be  in  such  a  limited  time.  I  will  now 
declare  Mr.  Lambe's  paper  open  for  discussion,  and  I 
will  ask  Mr.  Holman  to  make  some  remarks  on  the 
paper. 

Mr.  Holman:  It  is  very  hard;  the  President  has  put 
Mr.  Holman  in  a  very  peculiar  position.  I  feel  soine- 
thing  like  the  small  boy  who,  when  another  small  boy 
saw  him  eating  an  apple  and  asked  him  to  give  him  a 
piece  of  the  core,  said,  "There  ain't  goin'  to  be  no 
core.".  I  feel  somewhat  that  way  about  discussing" 
Mr.  Lambe's  paper,  it  has  been  so  concise  and  com- 
plete. Although  not  having  been  in  the  railway  field 
actively  for  the  last  six  years,  previous  to  that  time  I 
was  very  much  in  it.  The  paper  has  been  most  admir- 
ably arranged  and  has  been  very  clearly  presented, ask 
Mr.  Leonard  has  stated,  and  in  trying"  to  open  a  discus- 
sion on  a  subject  which  has  been  presented  in  such  a 
general  fashion,  it  is  impossible  to  do  so.  One  might 
ask  for  Mr.  Lambe's  views  of  how  motors,  according 
to  his  idea,  should  be  rated;  that  is  whether  a  25  or  50 
h.p.  railway  motor  should  be  placed  at  25  or  50  h.  p. 
as  the  h.  p.  developed  on  the  axle,  under  a  certain 
temperature,  or  in  some  other  way;  in  other  words, 
there  is  a  difference  in  the  method  of  ratings,  unlike 
the  ordinary  motor  or  generator.  The  discussion  of 
details  such  as  rating-  motors  might  take  up  another 
afternoon  in  addition  to  the  time  devoted  to  this  dis- 
cussion this  afternoon.  Personally  I  know  of  no  ques- 
tions to  ask;  I  leave  it  to  others.  I  personally  desire 
to  thank  Mr.  Lambe  for  his  paper.  (Applause.) 

The  President:  Mr.  Lambe  has  expressed  his  willing- 
ness to  answer  any  questions  you  may  wish  to  ask.  1 
know  the  paper  has  been  very  complete  and  if  there  is 
no  further  discussion  desired  on  this  paper  1  will  say 
that  a  motion  tor  adjoiu'nment  of  the  afternoon  session 
is  now  in  order. 

On  motion  of  Mr.  Reesor,  seconded  by  Mr.  Leonard, 
the  afternoon  session  was  adjourned. 

EVENING  SESSION. 

At  8.30  p.  m.,  the  President  in  the  chair,  called  the 
Convention  to  order. 

The  President  :  We  will  open  this  evening's  session 
by  a  paper  by  Mr.  W.  D'A.  Ryan,  of  Lynn,  Massachu- 
setts, the  subject  of  which  will  be  "The  nevelopment 
of  Arc  Lighting  Apparatus  from  iSoi  to  1902,  with 
Special  Reference  to  Modern  Arc  Light  Engineering." 
I  have  much  pleasure  in  introducing'  Mr.  Ryan  to  the 
Association. 

Mr.  Ryan  read  his  paper. 

The  President  :  You  have  heard  this  very  interesting 
and  excellent  paper  of  Mr.  Ryan's  ;  I  will  now  lay 
the  paper  before  you  for  discussion  or  remarks. 

Mr.  Thomas  :  May  1  ask  Mr.  Ryan  a  question  on 
theory.  Will  you  explain  what  is  the  physical  nature 
of  the  transfer  of  the  current  from  carbon  to  carbon  ; 
and  also  why  it  is,  if  I  remember  correctly,  that  when 
an  arc  is  drawn  between  the  carbons  the  current  seems 
to  be  suppressed  one  way  or  the  other  ? 

Mr.  Ryan  :  I  really  have  not  looked  into  that  very 
carefully.     We  could  talk  practically  all  night  on  that. 

Mr.  J.  J.  Wright  :  I  was  just  about  to  suggest,  Mr. 
President,  that  as  the  time  is  getting  rather  late,  per- 
haps it  might  be  as  well  lii  pnstpoiie  a  discussion  on 
this  paper  to  a  future  session  of  the  convention  if  there 
be  an  opportunity.  At  any  rate  in  view  of  the  fact 
that  Mr.  Ryan  has  taken  evidently  very  great  pains  to 
prepare  his  paper  and  get  the  apparatus  here  and  place 


it  in  working  order,  I  would  like  to  move  that  the 
thanks  of  the  Association  be  tendered  to  Mr.  Ryan 
for  the  excellent  lecture  he  has  just  given  us  and  for 
the  immense  amount  of  trouble  1  am  sure  he  must  have 
gone  to  in  preparing  to  give  us  this  interesting  treat. 
(Applause.) 

The  President  :  Mr.  Wright  has  moved-  a  vote  of 
thanks  and  1  am  sure  you  are  all  anxious  to  second  it. 
1  know  that  there  will  be  no  dissenting  voices  and  I 
will  declare  that  motion  carried.  I  may  say  that  there 
are  some  of  the  mem.bers  of  the  Association  who  could 
enlighten  MIS  on  the  history  of  the  development  of  arc 
lamps  and  arc  machines.  We  have  with  us  Mr.  Wright 
whohas  just  spokenjand  who  has  1  think  been  associated 
with  the  early  development  of  the  arc  lamp  possibly 
more  than  any  other  man  that  I  know  of,  and  if  it  were 
not  so  late  I  would  ask  Mr.  Wright  to  enlighten  us  on 
his  experiences,  which  would  be  very  interesting  1  am 
sure  ;  also  Mr.  Fred.  Thomson,  in  connection  with  the 
development  of  the  arc  machine.  As  it  is  quite  late 
and  especially  as  a  great  many  of  the  members  spent 
last  night  on  the  boats  and  trains,  if  it  meets  with  \  our 
approval  we  will  carry  out  Mr.  Wright's  suggestion  to 
postpone  further  discussion  on  this  paper  and 
call  it  a  close  for  to-night.  There  has  been  quite  a 
number  of  the  members  making  enquiry  with  regard  to 
the  system  of  decorative  lighting  in  and  around  the 
tel,  and  there  has  been  no  general  explanation  of  the 
system  in  use.,  and  if  Mr.  Spaulding  is  here  1  will  ask 
him  to  say  a  few  words  giving  a  general  outline  as  to 
the  r:ipidity  with  uhich  this  illumination  can  be  used. 

Mr.  Spaulding,  at  the  request  of  the  President,  at 
this  stage  explained  the  system  of  decorative  lighting 
called  the  "  Elblight,"  to  which  the  members  listened 
with  a  great  deal  of  interest. 

The  President  :  1  am  sure  the  niembers  of  the 
Association  are  very  much  obliged  to  Mr.  Spaulding 
and  if  there  are  no  further  questions  a  motion  for  ad- 
journment is  in  order. 

On  motion  of  Mr.  Leonard,  seconded  bv  Mr.  Slade, 
the  session  was  adjourned. 


SFXOND  DAY. 

At  10.15  o'clock  a.m.  the  President  took  the  chair 
and  called  the  Convention  to  order.  After  the  reading 
of  communications  the  President  said  :  We  have  with 
us  this  morning  Mr.  C.  M.  Cireen,  who  will  present  a 
paper  on  "Arc  Lighting."  I  have  the  pleasure  of 
presenting  Mr.  Green  to  the  Association. 

Mr.  Greene  :  Mr.  President  and  members  :  It  gives 
me  great  pK  asure  to  appear  before  you  this  morning. 
I  would  like  to  say  that  Mr.  Gossler,  your  president,  is 
a  man  whom  I  have  known  for  a  great  many  vears, 
and  he  niost  assuredly  improves  on  acquaintance  ;  and 
he  certainly  knows  how  to  handle  things.  I  will  now 
read  }ou  a  paper  011  "  Arc  Lighting."   (See  page  136). 

The  President  :  G--ntlemen,  you  have  heard  this 
most  interesting  and  valuable  paper  by  our  very  dis- 
ti?iguished  member  and  inventor,  Mr.  Greene.  There 
are  a  great  many  here  who  are  competent  to  speak  of 
the  development  and  operation  of  arc  lanip  s\'stems  of 
all  forms,  and  1  solicit  for  this  paper  a  thorough  and 
full  discussion.  The  paper  is  now  before  )'Ou  for  dis- 
cussion, and  as  there  has  been  some  reference  to  light- 
ing in  Toronto,  I  will  ask  our  friend  Mr.  Wright  to 
make  some  preliminary  remarks  on  this  paper. 

Mr.  J.  J.  Wright  :  Mr.  President,  1  rather  like  this 
reference  to  arc  lighting  in  Toronto.  1  was  not  aware 
that  that  was  in  the  paper,  not  having  had  an  oppor- 
tunity of  reading  it  before.  Of  course,  in  this  world 
there  are  very  many  things  we  would  like  to  have  but 
which  we  can't  get,  and  a  revised  and  up-to-date  sys- 
tem of  arc  lighting  is  one  of  them.  There  are  a  g-ood 
many  reasons  why  that  is  not  attainable  ;  the  principal 
one,  and  one  which  especially  applies  to  our  case,  seems 
to  be  that  this  lighting  is  done  under  contract  with  the 
ntunicipality.  The  municipality  has  been  endeavoring, 
as  the  bigger  dog,  to  gel  away  the  bone  from  us  for 
many  years.  The  contract  only  extends  for  five  years 
from  time  to  lime,  and  it  seems  as  though  that  would 


ii8 


TME  CANADIAN  ELECTRICAL  INEWS 


July,  1902 


preclude  any  attempt  at  improvement  in  the  arc  lighting 
service.  For  instance,  the  contract  that  we  have  now 
with  the  municipality  has  three  years  yet  to  run.  We 
could  put  in  a  very  much  more  efficient  arc  lighting 
system  than  we  have  to-day  but  the  cost  of  that  change, 
and  the  interest  on  that  cost,  with  the  probability  of  an 
entire  loss  .at  the  end  of  the  period,  would  render  it 
very  inadvisable  and  would  counterbalance  the  saving 
which  might  be  made.  Of  course,  when  the  time 
comes  that  power  will  be  transmitted  from  Niagara 
Falls,  which  we  look  forward  to  in  the  near  future, 
changes,  of  course,  will  have  to  be  made.  »It  is  not 
likely  that  we  should  use  our  present  generators  in  the 
shape  they  are,  as  ihey  are  of  varying  sizes  and  it  would 
be  almost  impracticable  to  employ  them  with  synch- 
ronous motors  to  any  advantage,  unless  separate  sized 
motors  were  used  with  each  dynamo  ;  the  method  that 
would  have  to  be  used  would  be  no  doubt  the  syn- 
chronous motor  and  the  constant  direct  current  ma- 
chine. Whether  that  would  deliver  current  to  open  or 
enclosed  arcs  would  be  a  question  that  would  have  to 
be  determined  by  any  contract  or  any  arrangment  that 
migfht  be  made  with  that  impracticable  body,  the  muni- 
cipality of  the  city  of  Toronto.  (Applause).  All  the 
points  have  been  so  fully  covered  in  Mr.  Greene's 
paper,  it  scarcely  leaves  room  for  any  consideration  of 
the  matter  from  a  scientific  standpoint  ;  but  no  doubt 
there  are  many  of  the  members  who  would  be  very 
much  more  able  to  take  up  that  side  of  thg  case  than  I 
would.     I  would  like  to  hear  from  them. 

The  President  :  Why  have  you  come  to  the  con- 
clusion that  onl)'  synchronous  motors  would  be  used  in 
the  operation  of  direct  current  machines?  Induction 
motors  seem  to  be  left  out  of  consideration. 

Mr.  Wright  :  There  are  two  points  I  presume  that 
would  come  up,  one  would  be  the  question  of  power 
factor,  and  I  think,  speaking  without  experience,  that 
in  a  long  distance  transmission  from  Niagara  Falls  to 
Toronto,  ninety  odd  miles,  supplying  from  the  same 
line  to  different  stations  on  the  route,  and  branches  and 
so  on,  that  the  disturbance  to  the  line,  the  drop  in 
voltage  caused  by  the  varying  load  would  be  so  great 
that  the  synchronous  motor  would  have  the  preference. 
The  variation  in  voltage  would  not  matter  so  much  if 
the  initial  cycles  were  kept  constant.  The  synchronous 
motc^r  would  stand  a  certain  considerable  amount  of 
variation  in  voltage  if  it  were  large  enough  and  still 
keep  up  its  speed  by  keeping  in  step  with  the  generators 
at  the  Falls. 

Mr.  Greenr  :  The  result  arrived  at  in  Buffalo  is  that 
the  synchronous  motors  were  cheaper  than  the  induction 
motors,  and  one  has  a  much  higher  power  factor  than 
the  other  and  could  be  very  readily  controlled. 

Mr.  Dion  :  I  think  we  are  to  be  congratulated  on 
the  character  of  the  papers  which  have  been  read  at 
this  Convention  and  the  manner  in  which  the  subjects 
have  been  treated,  inasmuch  as  after  the  reading  of 
each  paper  it  has  been  stated  that  the  ground  is  so 
fully  covered  there  remained  nothing  to  be  said.  With 
regard  to  synchronous  motors  versus  induction  motors 
for  driving  arc  machines,  I  do  not  propose  to  go  into 
the  subject  to  any  extent,  but  merely  to  state  that  in 
our  case  in  Ottawa  we  decided  in  favor  of  the  induction 
motor.  The  power  factor,  of  course,  is  to  be  con- 
sidered, but  an  arc  load  is  a  constant  load  and  a  full 
load  so  that  you  are  working  under  a  full  power  load 
factor.  But  yesterday  during  the  visit  to  the  sub-station 
of  the  Quebec  Railway,  Light  &  Power  Company, 
I  had  occasion  to  see  the  synchronous  motors  started, 
and  I  could  not  help  making  a  comparison  between 
the  elaborate  and  grinding  noises  of  starting  used  there 
to  the  ease  with  which  an  induction  motor  is  put  in 
operation. 

Mr.  Greene  I  I  suggest  Mr.  Dion  should  visit 
Buffalo  and  Boston,  where  they  are  operating  a  great 
many  synchronous  motors  where  they  are  started  up 
about  as  easy  as  the  induction  motors. 

The  President  :  I  don't  want  to  switch  this  discus- 
sipn  off,  but  in  Montreal  they  are  operating  about  1500 


to  2000  h.  p.  synchronous  motor  of  the  old  type  of 
machine.  On  the  other  hand,  there  is  being  installed 
a  5000  h.  p.  induction  motor.  If  we  had  to  put  in  new 
apparatus  for  arc  lighting  purposes  we  should  put  io 
induction  motors.  I  would  call  for  further  remarks 
or  discussion  on  this  paper  on  Arc  Lighting. 

Mr.  Lambe  :  I  would  like  to  ask  a  question  as  to 
the  resistance  of  the  arc.  You  get  a  voltage  across  it; 
what  is  that?  Resistance? 

Mr.  Greene  :  As  near  as  I  can  size  it  up  I  think  it  is 
pure  resistance,  but  an  extremely  variable  one.  Take 
it  upon  the  alternating  arc  current  you  get  a  voltage 
practically  across  at  the  identical  same  point,  but  the 
resistance  of  the  arc  depends  so  much  upon  the  tem- 
perature ;  it  is  affected  by  the  temperature  of  the  arc. 
I  have  never  been  able  to  get  any  indication  of  counter 
e.m.f.  in  the  arc.  I  do  not  see  any  reason  why  there 
should  be  any.  It  there  is  any  it  might  be  a  very  nice 
way  of  getting  electricity  from  heat.  They  have  never 
succeeded  in  it,  so  I  think  it  is  simply  resistance. 

Mr.  Lambe  :  What  is  the  power  factor  of  that  arc 
itself  in  the  ordinary  60  cycle  alternating  arc  ? 

Mr.  Green  :  One  of  the  writers  in  his  book  gives 
the  power  factor  of  the  arc  varying  from  almost  nearly 
one  down  to  six-tenths.  It  depends  very  largely  upon 
the  grade  of  carbons  which  is  used.  \'erv  hard  car- 
bons lower  the  power  factor,  conducting  the  heat  away, 
making  the  resistance  vary  greater,  whereas 
soft  carbons  conduct  the  heat  away  less  rapidly  and  do 
not  make  the  resistance  vary  so  rapidly. 

Mr.  Lambe  :  If  you  have  the  power  factor  less  than 
unity  you  must  have  condensation  or  reactance  there, 
must  you  not  ? 

Mr.  Greene  :  ^'ou  have  a  variable  resistance  which 
will  give  you  a  different  power  factor  from  unity  ;  that 
is,  your  resistance  varies  with  yourjcurrent  (illustrates 
by  diagram.)  Vou  have  got  a  variable  resistance 
there,  the  result  of  which  is  it  will  give  you  a  power 
factor  below  one. 

Mr.  Martin  :  This  is  a  very  interesting  subject  to  all 
of  us,  particularly  managers  of  lighting  stations,  and 
Mr.  Greene's  paper  has  taken  it  up  both  from  a 
theoretical  point  of  view  and  also  from  a  practical 
point  of  view  which  is  interesting  to  the  station  men. 
1  would  say  a  short  time  ago  I  was  called  upon  to 
decide  for  an  arc  lighting  system  for  our  own  station 
and  I  started  out  ;  I  didn't  like  the  look  of  the 
alternating  arc  light,  it  had  its  troubles  ;  a  great  many 
said  the  light  quality  was  not  pleasing.  I  returned 
a  report  in  favor  of  c.  c.  arc  ,  and  I  got  myself  very 
much  disliked  by  the  a.  c.  man  ;  he  said  I  should  put 
in  a.  c.  1  would  like  to  ask  Mr.  Greene  a  question. 
Supposing  we  put  in  a  i  ^2  cycle  alternating  lamp  or 
direct  current,  how  do  you  compare  those  two?  Are 
they  favorable  in  comparison. 

Mr.  Greene:  I  don't  quite  understand. 
Mr.  Martin:  Would  you  recommend  putting  in  the 
high  efficiency  or  16,000  alternating  arc.  or  the  dir?ct 
current?    How  is  the  light  quality  or  candle  power? 

Mr.  Greene:  The  candle  power  from  the  alternating 
arc  is  less  than  from  the  direct  current  arc,  slighily. 
Mr.  Martin:  Has  it  less  diffusion? 
Mr.  Greene:  There  is  not  the  amount  of  light;  that 
is,  vou  don't  get  as  many  candle  power.  Take  it  from 
the  candle  power  point  of  view,  from  your  arc.  and  re- 
ferring hack  to  the  diagriims  given  last  evening  in  Mr. 
Ryan's  paper,  there  is  about  f^ve  per  cent,  difference  in 
candle  power  between  a  450  watt  alternating  and  di- 
rect current  arc;  that  is,  you  get  a  little  more  light 
from  the  direct  current  than  from  the  alternating;  your 
distribution  of  your  light  is  a  little  superior  with  your 
alternating,  that  is,  you  get  more  of  mean  spherical 
candle  power;  with  your  open  arc  lamp  the  curve  will 
come  down  much  lower,  (illustrates  by  diagram.) 

Mr.  Martin:  With  the  alternaiing  arc  light  you  get 
a  bettor  diffused  light,  but  with  the  direct  current  you 
get  a  better  light  close  by. 

Mr.  Grconc:  Vou  gel  more  light  with  \our  direct 
current  than  with  the  alternating.     However,  that  is 
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comparatively  slig'ht;  it  won't  amount  to  over  four  or 
live  per  cent. 

Mr.  Leonard,  jr:  Practically  no  difference.  I  do  not 
like  to  lead  up  to  an  endless  discussion,  but  I  do  not 
like  to  have  the  convention  left  with  the  impression  that 
there  is  too  much  altogether  in  favor  of  the  direct  cur- 
rent arc  system.  I  am  personally  very  much  in  favor 
of  the  simplest  and  most  uniform  system  that  can  pos- 
sibly be  arranged  for  central  station  purposes,  and  for 
that  reason  I  have,  as  far  as  possible,  in  installations 
with  which  I  have  been  connected,  adopted  the  single 
alternating  current  unit.  The  advantages  of  having  a 
single  machine  which  operates  all  classes  of  service,  it 
seems  to  me,  outweigh  so  much  any  little  advantages 
that  can  be  obtained  by  a  variety  of  different  kinds  of 
machines  is  sufficient  to  warrant  the  use  of  A.  C.  gen- 
erators only, and  I  believe  that  the  results  obtained  with 
the  alternating  current  arc,  certainly  for  street  illumina- 
tion cannot  be  excelled  by  the  direct  current  arc.  As  Mr. 
Ryan  brought  out  last  night  in  his  very  complete  and 
interesting  paper,  the  general  distribution  obtained 
Yrom  the  alternating  enclosed  arcs  and  direct  current 
enclosed  arcs  are  on  a  fair  basis  ol  equality,  both  being 
superior  to  the  direct  current  open  arc.  We  all  know 
what  the  old  direct  current  arc  lamps  gave  us  in  the 
way  of  illumination  ;  a  heavy  shadow,  as  was  clearly 
shown  last  night,  under  the  lamp,  and  an  intense  light 
at  an  angle  of  45  degrees  ;  a  wide  difference  in  the 
illumination  or  intensity  of  the  light,  makmg  the 
illumination  very  unsatisfactory  ;  a  person  driving  und'er 
the  light  is  first  in  deep  shadow,  then  he  drives  out  in 
an  intensely  brilliantly  lighted  space  and  his  eye  be- 
comes so  accustomed  to  that  light  that  when  he  drives 
out  into  a  little  deeper  shadow  the  illumination  is  most 
unsatisfactory.  I  had  that  experience  for  so  long  a 
time  when  T  was  in  the  central  station  business  myself 
that  I  had  it  very  deeply  impressed  upon  me.  The  im- 
provements made  in  the  alternating  current  arc  are 
very  great.  So  far  as  the  machine  is  concerned,  view- 
ing it  from  Mr.  Greene's  standpoint,  it  is  very  nice  to 
push  the  machine  with  which  you  are  connected  and 
identified,  and  naturally,  as  a  person  connected  with 
the  working  up  to  such  a  success  as  has  been  connected 
with  the  Brush  multi-circuit  machine,  I  don't  \  lame 
him,  and  you  can  hardly  get  away  from  those  things 
when  you  are  so  closely  associated  with  them.  But 
with  the  alternating  arc  you  have  the  simplicity,  you 
have  the  general  illumination  ;  you  have,  with  the 
proper  arrangements,  the  highest  efficiency,  I  believe  ; 
you  lose  only  about  2%,  a  trifle  over,  in  your  trans- 
formers ;  you  have  inductance  regulation  ;  you  have  a 
very  small  loss  at  full  load,  and  the  conditions  of  street 
lighting  are  such  that  the  full  load  can  be  carried 
almost  all  the  time,  and  the  losses  under  these  condi- 
tions are  small  ;  the  generator  efficiency  is  very  much 
higher  and  the  efficiency  of  the  system  throughout  is 
great.  The  power  factor  is  another  matter  that  de- 
pends upon  the  load,  but  that  is  also  very  high  under 
conditions  of  full  load  such  as  pertain  to  the  ordinary 
street  lighting  system.  I  might  say  1  know  of  a  cir- 
cuit which  operates  very  satisfactorily  so  far  as  the 
illumination  is  concerned,  where  the  power  factor 
closely  approached  go  per  cent,  with  inductance  regu- 
lation. I  do  not  wish  to  go  any  further.  I  presume 
we  could  discuss  this  for  hours. 

Mr.  Greene  :  I  thank  Mr.  Leonard  for  his  compli- 
ments, but  I  wish  to  right  myself ;  I  do  not  think  he 
has  quite  grasped  my  conclusions.  I  would  like  to  read 
the  third  one  over  again  :  "The  alternating  constant 
current  enclosed  arc  system  is  best  and  most  economi- 
cal for  plants  which  use  large  40  to  125  cycle  alternat- 
ing current  generators,  the  arc  lamp  load  being  a  small 
part  of  the  total  output  of  the  station." 

Mr.  Leonard,  Jr.  :  That  is  correct.  There  is  anotlu-r 
point  raised  here,  apparently  not  settled.  Mr.  Martin 
asked  ;ib(Mit  the  difference  between  60  and  125  cycle  arc. 
To  straighten  that  matter  out  I  would  like  to  say  that 
with  the  cycle  arc  the  power  factor  is  very  much 
higher  than  with  the  125  cycle  arc  and  the  illumination 
is  very  little  different;  but  the  difference  in  the  power 


factor  is  great;with  the  125  cycle  arcs,  I  think,  so  far  as 
I  have  been  informed, you  are  only  able  to  obtain  a  power 
factor  of  about  67  and  68  and  sometimes  as  high  as  70, 
whereas  88  to  90  can  be  obtained  with  the  60  cyclearcs. 

The  President  :  It  is  to  be  regretted  that  we  have 
not  more  time  on  our  hands.  On  behalf  ot  the  Associa- 
tion, Mr.  Greene,  I  convey  to  you  the  thanks  of  the 
entire  assemblage  for  that  paper  and  very  much  regret 
we  cannot  continue  the  discussion.  I  know  there  are 
many  here  who  have  a  lot  to  say  on  this  subject,  and 
very  feelingly  too.  It  we  have  an  opportunity  before 
the  convention  closes  I  want  to  open  up  the  discussion 
on  this  paper  and  also  the  relative  merits  of  synchron- 
ous and  induction  motors  for  certain  purposes.  The 
next  subject  that  we  have  before  this  Convention  is  one 
of  vital  and  intense  interest  to  us  all  ;  it  is  unnecessary 
for  me  to  say  that  the  work  done  by  our  fellow  mem- 
ber, Mr.  Thomas,  is  known  all  over  the  world  where- 
ever  lightning  protection  is  used  or  desired  to  be  used 
in  connection  with  the  protection  of  transmission  lines. 
The  subject  of  the  paper  is  "  Lightning  Protection  and 
the  Static  Literrupter."  I  have  great  pleasure  in  in- 
troducing Mr.  Thomas  to  the  Convention. 

Mr. Thomas  :  Mr  .  President  and  gentlemen  :  In  some 
ways  I  am  rather  unfortunate  in  having  such  a  subject; 
it  is  rather  an  uninteresting  one  and  difficult  to  present, 
and  if  I  have  made  it  too  concise  and  brief  I  hope  you 
will  all  make  notes  and  ask  for  further  explanations 
when  1  get  through.  I  have  tried  in  the  paper  to  give 
an  outline  of  the  phenomena  taking  place  as  the  result 
of  lightning  discharges,  describing  rather  closely  how 
the  results  are  produced,  then,  in  a  rather  brief  manner, 
a  description  of  the  static  interrupter,  which  is  the 
thing  I  wish  to  bring  out  as  anew  adjunct  to  the  light- 
ning arrester  in  the  prevention  of  short  circuits  in  high 
tension  apparatus. 

Mr.  Thomas  at  this  point  read  his  paper  (which  will 
appear  in  a  future  issue)  and  illustrated  his  remarks  by 
means  of  a  mechanical  model. 

The  President:  I  feel  incapable  of  expressing  my  ap- 
preciation of  such  a  paper  as  presented  by  Mr.  Thomas 
with  his  beautiful  mechanical  model;  it  is  beyond  my 
powers  and  I  will  leave  that  to  some  of  the  more  elo- 
quent members.  I  don't  believe  I  am  going  too  far  in 
saying  that  the  originator  of  any  device  which  is  con- 
tributory to  the  safe  and  proper  protection  of  our  lines 
from  lightning  discharges,  which  may  affect  not  only 
our  business  interests  but  come  into  our  very  houses, 
has  conferred  a  boon  upon  mankind;  and  I  think  we 
will  all  agree  that  Mr.  Thomas  in  working  out  this  de- 
vice which  he  has  explained  to  us  has  been  instrument- 
al in  presenting  a  unique  and  very  great  safeguard  to 
the  entire  business.  The  paper  is  now  before  you  for 
discussion.  I  see  that  Mr.  Thomas  has  asked  that 
there  be  expressions  from  different  parts  of  the  countrv 
in  regard  to  the  experience  with  static  discharges  and 
lightning  protection.  1  know  there  arc  a  great  many 
here  in  the  vicinity  of  Quebec  and  Montreal  and 
throughout  Canada  who  have  had  very  extensive  ex- 
perience in  the  protection  of  long  distance  transmission 
lines,  and  I  think  the  members  of  the  Association  will 
be  very  much  benefitted  if  we  can  hear  concisely  the 
practical  experience  of  the  members  on  this  subject. 

Mr.  Lambe:  I  want  to  ask  Mr.  Thomas  a  few  ques- 
tions. In  the  first  place,  a  plant  struck  directly  by 
lightning  discharge  is  gone  sure? 

Mr.  Thomas:  I  am  quite  sure  time  and  again  lines 
have  been  struck  by  the  direct  or  half  of  the  direct 
stroke  without  being  shut  down.  I  can  take  a 
moment  here  to  describe  one  instance.  The  Colorado 
Electric  Power  Company  I  think  has  a  worse  condition 
in  regard  to  lightning  to  deal  with  than  perhaps  any 
other  line  in  the  country.  They  run  about  2^  miles 
from  Canyon  City  up  to  the  Cripple  Creek  mining  dis- 
trict, and  where  they  are  10,000  feet  above  the  :%oa  lev  el 
and  where  the  lightning  is  an  every  day  occurrence, 
and  where  it  comes  so  regularly  that  Ihcy  set  their 
clocks  by  it.  The  superintendent  of  that  pl.int  told  me 
a  few  days  ago  that  on  June  14th  of  this  vear,  provided 
nothing  happened  between  the  time  he  was  talking  to 
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me  and  that  time,  they  would  have  had  a  year  in  which 
they  had  not  had  the  voUage  off  their  line  for  a  moment. 
They  have  one  three  wire  line  of  22,000  volts.  They 
have  frequently  had  their  poles  struck.  I  am  quite 
certain  they  get  direct  strokes  which  jump  their  insula- 
tors and  strike  the  pole  and  go  to  earth  in  that  way, 
with  the  result  that  a  secondary  wave  is  sent  along  the 
wire  to  the  apparatus.  If,  however,  it  is  struck  across 
close  by  the  apparatus  I  don't  believe  there  is  much 
chance  of  it  escaping. 

Mr.  Lnmbe  :  We  understand  then  that  the  effect  of 
an  ordinary  lightning  discharge  depends  on  where  it 
strikes  the  line.  Roughly  speaking,  what  is  the 
amperage  and  voltage  of  a  lightning  discharge  ? 

Mr.  Thomas  :  I  remember  that  about  ten  years  ago 
they  used  to  do  a  little  bit  of  guessing  about  that,  but 
I  have  not  heard  of  a  case  since  that  time. 

Mr.  Lambe  :  In  crossing  a  body  of  water  you  have 
on  the  one  hand  a  line  crossing  that  body  of  water  on 
towers  or  poles,  and,  on  the  other  hand,  a  line  going 
down  underneath  the  river — which  is  the  hardest  to 
protect  against  trouble  or  which  would  give  you  the 
least  trouble  ? 

Mr.  Thomas  :  I  should  not  anticipate  trouble  from 
either  method  installed  now,  with  a  full  knowledge  of 
the  conditions  and  with  cable  manufactured  as  it  is  at 
the  present  time.  It  just  depends  on  the  local  con- 
ditions. 

Mr.  Lambe  :  Then  we  understand  that  for  protec- 
tion from  lightning  you  express  no  preference  ? 

Mr.  Thomas  :  The  cable  is  always  a  more  sensitive 
apparatus,  but  I  should  not  anticipate  any  trouble. 

Mr.  Lambe  :  As  to  grounding  the  neutral  or  secon- 
dary of  a  no  volt  system,  do  vou  recommend  it  as  far 
as  lightning  is  concerned  ?  Do  you  think  it  is  de- 
sirable ?    Take  a  house  circuit  ? 

Mr.  Thomas  :  It  seems  to  me  all  those  circuits 
which  are  liable  to  be  touched  by  people,  or  which  go 
around  in  wooden  partitions,  ought  either  to  be 
grounded  somewhere  or  equipped  with  a  close  set 
spark  gap. 

Mr.  Lambe  :  In  grounding  that  secondary,  and 
having  not  only  1 10  volts  for  lighting, but  take  a  power 
circuit  of  5,000  or  10,000  volts, with  a  high  potentiality 
of  30,000  or  40,000  volts,  if  you  ground  your  second- 
ary do  you  consider  that  increases  the  trouble  on  the 
primary  lines. 

Mr.  Thomas  :  That  is  a  matter  to  be  considered  in 
connection  with  the  winding.  If  you  have  a  2000  volt 
circuit,  if  you  are  taking  that  from  a  40,000  volt 
circuit,  the  difference  between  the  earth  potentialit} 
and  2000  volts  doesn't  make  much  difference. 

Mr.  Lambe:  The  same  thing  would  apply  to  ground- 
ing the  neutral  in  high  tension. 

Mr.  Thomas  :  Grounding  the  nuetral  there  introduces 
two  sorts  of  effects;  it  prevents  your  getting  more  than 
say  6/ioths  of  the  voltage  between  the  line  and  ground. 
But  one  single  ground  produces  a  short  circuit  on  the 
system.  You  have  a  certain  advantage  and  a  certain 
disadvantage.  Which  system  is  best  depends  on  local 
conditions  and  on  the  voltage.  Taking  actual  exper- 
ience, I  will  say  it  is  divided.  I  know  of  three  lines, 
one  of  40,000  and  two  of  30,000  volts  in  Colorado  and 
California,  that  have  not  the  neutral  grounded.  The 
plant  of  the  Missouri  River  Power  Company,  50,000 
volts,  is  being  put  in  without  the  neutral  being  grounded. 
Those  who  have  grounded  the  neutral  are  in  favor  of  it, 
and  those  who  have  not  have  managed  to  get  along 
all  right,  i  think  probably  on  voltages  as  high  as 
30,000  volts  it  is  wiser  to  ground  the  neutral  point. 

Mr.  Lambe:  There  are  two  general  methods  of  start- 
ing up  a  plant:  Getting  your  voltage  up  to  normal  and 
then  plugging  in  your  switch;  and  then  closing  all 
your  switches  and  turning  on  your  throttle  or  opening 
your  water  wheel  gate.  In  its  effect  on  the  line  and 
transformers  which  do  you  consider  is  the  best  ? 

Mr,  Thomas  :  Bringing  up  slowly,  and,  conversely, 
shutting  down  slowly. 

Mr.  Lambe :  You  would  consider  that  of  commercial 
importance? 


Mr.  Thomas:  I  think  it  is  of  commercial  importance 
on  anything  above  20,000  volts.  Where  you  have  a 
high  tension  generator  you  must  be  more  careful.  The 
generator  coil  cannot  be  run  in  oil  and  the  shape  is  so 
that  you  cannot  put  the  amount  of  tension  on.  10,000 
volts  is  pretty  near  the  limits. 

Mr.  Lambe  :  Barb  wire,  yes  or  no,  do  you  think  it 
is  efficient  as  a  lightnmg  protector. 

Mr.  Thomas  :  That  is  one  of  those  points  on  which 
we  would  like  a  little  consideration  ;  that  has  not  been 
electricalh'  considered.  A  wire  over  the  other  is  a 
protection  ;  if  you  can  get  a  gridiron  of  wires,  say  a 
dozen,  covering  the  lines  and  extending  beyond, 
grounded  thoroughly,  I  think  you  will  get  a  very  con- 
siderable degree  of  protection. 

Mr.  Lambe:  You  would  not  consider  that  it  made 
any  material  difference  whether  it  was  iron,  copper  or 
aluminum  ? 

Mr.  Thomas  :  I  think  probably  copper  would  be 
better.  The  protection  against  lightning  disturbances 
is  partly  the  absorption  of  the  energy  set  up.  If  tha^ 
is  copper  there  would  be  rrtore  absorption.  It  is  like  it 
is  a  on  a  rotary  transformer. 

Mr.  Lambe  :  What  do  you  consider,  generally 
speaking,  the  proper  place  to  put  your  lightning 
arresters  on  the  systems  ? 

Mr.  Thomas  :  Is  this  a  power  transmission  system 
with  its  location  of  apparatus  at  the  two  ends  or  do 
you  mean  distribution  through  a  city  or  town  ? 

Mr.  Lambe  :  A  transmission  svstem,  more  particu- 
larly ? 

Mr.  Thomas  :  I  only  know  of  two  or  three  cases 
where  the  protective  apparatus  is  placed  anywhere 
except  at  the  station.  Coming  into  the  station  Irom 
the  line  first  could  come  the  arrester,  then  the  switches 
and  busbars  and  so  forth,  if  you  have  a  sub-station  on 
it  at  one  side  it  should  have  its  own  protection. 
Occasionally  where  you  have  a  district  like  Cripple 
Creek  I  believe  it  is  well  to  have  lightning  arresters 
out  on  the  lines. 

Mr.  Lambe  what  if  you  have  a  cable  in  vour  line  ? 

Mr.  Thomas  :  The  protection  of  the  cable  is  its  pro- 
tection against  ground.  You  don't  get  any  ten- 
dency to  short  circuit  ;  but  in  protecting  against 
groimds  you  ou^'ht  to  have  lightning  arresters  near  the 
end  of  the  cables. 

Mr.  Lambe  :  In  passing  over  an  unusually  high  hill 
is  it  desirable  to  have  something  ? 

Mr.  Thomas  :  That  depends  on  how  severe  the  con- 
ditions are.  If  your  apparatus  placed  .at  the  end  will 
not  protect,  possibly  something  over  a  hill  will  he 
better,  as  there  are  secondary  discharges  that  are 
very  great. 

Mr.  Lambe  :  Taking  a  secondary  system  around 
a  town,  a  2,000  volt  primary,  what  protection  would 
you  provide  there  ? 

Mr.  Thomas  :  There  is  a  case  where  actual  experi- 
ence of  the  plant,  if  it  is  an  old  plant,  would  have  a 
good  deal  to  do.  I  think  arresters  ought  to  be  placed 
from  three  or  four  to  one  or  two  to  the  mile  near  the 
greatest  number  of  transformers,  and  if  there  are  any 
on  the  line,  at  the  end  of  the  line.  There  will  be  a 
refliJcling  point  ;  you  will  have  an  increased  potential 
there  and  it  is  a  good  thing  to  have  an  arrester  there. 
The  idea  is  that  wherever  a  wave  may  be  started  it 
should  reach  the  arrester  before  it  is  passed  to  an\ 
transformers. 

A  Member  :  Where  there  are  high  tension  taps  taken 
off  and  going  from  the  junction  point  in  sever.-\l  direc- 
tions should  you,  besides  having  lightning  arresters  at 
each  end,  ha\e  one  at  the  jiuiction  points.-' 

Mr.  Thomas  :  That  would  perhaps  be  a  dc^irablo 
thing  it  it  is  convenient  ;  1  do  not  consider  that  espec- 
ially necessary.  Really  that  sort  of  thing  is  a  safei\ 
in  itself ;  a  wave  comes  down  one  line  and  strikes 
several  different  paths  and  it  divides  up.  the  energ> 
does  not  all  go  in  one  direction. 

A  Member  :  Suppose  a  lightning  discharge  actually 
does  hit  the  line,  and  supposing  the  line  goes  in  differ- 


TME  CANADIAN  ELECTRICAL  NEWS 


ent  directions,  would  it  jump  to  the  pole  or  follow  one 
of  the  other  lines  ? 

Mr.  Thomas  :  If  it  fell  on  that  line  it  would  reach 
the  end  if  the  insulation  was  sufficient,  and  it  it  was  not 
it  would  break  down. 

Mr.  Dion  :  I  think  we  are  fortunate  in  having- 
among-st  us  a  gentleman  with  the  cross-questioning- 
abilities  of  Mr.  Lambe,  because  he  has  been  the  means 
of  eliciting  further  information  which  Mr.  Thomas  has 
been  very  re.idy  to  give,  and  which  has  been  of  con- 
siderable importance  to  me,  because  I  have  secured  in- 
formation which  I  had  previously  been  unable  to  ob- 
tain. I  remember  reading  Mr.  Thomas'  paper  which 
he  presented  before  the  American  Institute  of  Electrical 
Engineers  in  which  I  think  he  stated  something  to  this 
effect,  that  many  transformers  which  were  supposed  to 
be  destroyed  by  lightning  from  passage  to  ground  were 
really  destroyed  by  short  circuit.  It  occurred  to  me  to 
make  some  tests  on  transformers  which  were  destroyed 
by  lightning  with  us  since  that  time,  and  in  nearly  all 
cases  we  failed  to  discover  any  cont-ict  with  the  case  of 
the  transformer  at  all,  and  we  concluded  the  trouble 
was  due  to  short-circuiting  rather  than  a  contact  to 
ground.  I  asked  myself  the  question,  that  being  the 
case,  whether  we  could  not  ground  our  secondary 
system  without  increasing  the  liability  to  burn  out  the 
transformers.  Some  time  ago  at  the  convention  of  the 
American  Electric  Light  Association  at  Cincinnati 
where  we  had  some  gentlemen  who  have  been  con- 
nected with  high  tension  work  and  who  dealt  with  the 
problem  of  line  protection,  protection  to  transformers 
and  so  forth,  I  tried  to  elicit  an  opinion  and  I  failed, 
and  I  am  very  much  gratified  to  hear  what  Mr.  Thomas 
has  said.  I  don't  wish  to  close  this  discussion,  in 
fact,  I  don't  pretend  to  discuss  the  paper;  I  don't  feel 
capable  of  discussing  it  at  all,  but  while  I  am  on  niy 
feet  I  would  like  to  move  a  vote  of  thanks  to  Mr. 
Thomas  for  his  very  able  paper.  I  fail  to  find  words 
to  express  all  that  I  feel  on  the  subject,  but  I  think 
that  we  realize  fully  the  amount  of  trouble  and  hard 
work  entailed  in  the  preparation  of  a  paper  of  that  sort 
and  the  transportation  of  this  apparatus  and  setting  it 
up  and  all  that  it  involves.  This  Mr.  Thomas  has  done 
for  us,  and  the  very  least  we  can  do  is  to  pass  him  a 
very  hearty  vote  of  thanks.  (Applause). 

Mr.  Wright  :  I  second  that. 

The  President  :  It  has  been  moved  and  seconded 
that  the  convention  convey  thanks  to  Mr.  Thomas  for 
this  very  able  paper.  I  hear  no  dissenting  voice,  so  it 
is  carried.  Mr.  Thomas,  we  present  you  with  the 
thanks  of  the  Association  for  your  paper.  Out  of 
courtesy  to  Mr.  Thomas,  who  has  asked  for  the  ex- 
perience of  some  of  the  companies  operating  with  the 
protection  of  barb  wire,  I  am  going  to  state  briefly  our 
experience  with  35  miles  of  transmission  lines  running 
into  Montrenl.  On  these  lines  in  crossing  over  two 
rivers  under  two  canals  and  under  the  street  we  have 
two  and  one-half  miles  in  five  sections  of  cable.  Mr. 
Thomas  has  stated  cable  protection  is  slightly  more 
hazardous  than  straight  line  protection.  I  may  say  that 
that  line  has  been  in  operation  continually  for  four  years 
without  lightning  protectionother  than  barb  wire.  I  don't 
wish  to  be  understood  as  advocating  running  lines 
without  lightning  protection  other  than  barb  wire,  as 
only  where  you  can  get  good  ground  connection  I  be- 
lieve the  barb  wire  will  be  effective,  but  that  is  an  ex- 
perience that  I  think  possibly  Mr.  Thomas  may  be 
glad  to  hear  ;  and  to  those  in  charge  of  operation  I 
would  say  we  feel  absolutely  confident  in  the  protec- 
tion of  barb  wire  as  we  have  been  running  practically 
without  lightning  arresters  other  than  grounded  barb 
wire  without  the  slightest  indication  of  any  discharge. 
I  may  say  that  the  grounding  in  my  opinion  is  very  es- 
sential. We  use  three  barb  wires  and  ground  every  90 
feet, and  the  ground  wire  is  connected  to  the  barb  wire 
by  means  of  soldered  joints,  the  ground  wire  extend- 
ing down  to  the  bottom  of  the  pole  and  placed  in  the 
ground  at  the  time  the  poles  were  erected,  and  is  pro 
tected  from  mechanical  injury  by  means  of  three-quart- 
er inch  wrought  iron  pipe  running  down.     The  exper- 


ience we  have  is  to  us,  at  least,  conclusive.  We  have 
had  no  discharge  and  we  have  had  conditions  there 
that  are  conducive  to  having  a  break  down. 

Mr.  Slade  :  Do  you  send  the  linemen  up  with  that 
barb  wire  on  the  pole  ? 

The  President  :  Not  when  it  is  alive. 

Mr.  Burran  :  In  regard  to  barb  wire,  the  Montmor- 
ency Company  tried  it  ;  they  had  two  parallel  lines. 
They  undertook  to  put  barb  wire  on  the  ends  of  the 
cross  arms  extending  out  a  little  further  than  the  line 
wires  and  above  them  ;  we  grounded  every  fourth  or 
fifth  pole.  During  that  season  we  had  several  very 
severe  storms  during  the  working  hours,  and  we  had 
no  trouble  on  the  line  that  was  so  protected.  On 
the  other  pole  line  we  had  considerable  trouble  ;  so  we 
decided  we  would  equip  the  other  line  similarly  that 
fall,  which  wc  did  ;  and  the  following  summer  we  had 
troubles  on  both  lines  indiscriminately,  just  as  if  we 
had  never  had  a  barb  wire  on  them. 

The  President  :  I  want  to  call  attention  to  the  fact 
that  Mr.  Burran  states  the  poles  were  grounded  every 
four  or  five  poles.  There  have  been  several  installa- 
tions called  to  my  attention  grounded  in  the  same  way 
that  have  not  been  satisfactorily  protected  frorn  light- 
ning discharge. 

Mr.  Schweatmann  :  While  lightning  proteciion  has 
been  very  ably  discussed,  I  really  believe  that  the 
lightning  trouble  is  not  so  much  the  most  serious  to 
our  high  tension  lines  now  as  static  discharges,  and  I 
believe  the  object  lesson  shown  here  by  Mr.  Thomas  by 
his  monel  is  one  we  ought  to  bear  most  carefully  in 
mind.  If  central  stations  will  learn  to  appreciate  that 
high  voltage  transformers  have  similar  strains  if 
switches  are  placed  improperly  to  steam  pipes  and 
water  pipes  and  all  that  sort  of  thing  ;  and  with  a 
proper  high  tension  line  with  proper  interrupters  or 
static  dischargers,  I  believe  we  will  do  away  with 
a  great  deal  of  our  trouble.  I  am  speaking  from  ex- 
perience. I  have  seen  most  of  the  high  voltage 
lines  through  Colorada  and  California  and  I  have  found 
that  lightning  is  by  no  means  o  le-tenth,  I  dare  say 
looih  of  the  source  of  trouble,  as  it  was  five  or 
six  years  ago  ;  it  is  the  static  strains  now,  particular- 
ly on  long  distance  transntission  lines,  that  worry  the 
producers  of  electrical  energy.  If  we  bear  in  mind 
the  last  few  paragraphs  of  Mr.  Thomas'  paper  and 
treat  our  high  voltage  lines  with  more  consideration 
I  think  we  will  do  away  with  a  great  deal  of  the 
trouble. 

GENERAL  BUSINESS. 

Mr.  Dion  :  Yesterday  I  gave  notice  in  the  report 
of  the  Cornrnittee  on  the  Constitution  of  amendments 
which  we  proposed  to  bring  before  the  Convention. 
It  is  necessary  to  be  disposed  of  at  this  meeting  that 
the  formal  rnotion  be  made  to-day  ;  I  will  therefore 
move,  seconded  by  Mr.  Wright,  that  the  amendments 
to  the  Constitution  of  which  we  gave  notice  yesterday 
be  passed,  as  you  ui^derstand  this  is  to  remain  on  the 
table  until  some  other  sitting. 

The  President  :  I  understand  that  matter  must  be 
referred  to  the  Committee  and  not  placed  before  the 
Convention.  I  will  therefore  refer  this  motion  for 
amendments  to  the  Constit  ution  to  the  Commit  tee  which 
has  had  this  matter  in  hand  in  pa^t  years,  the  mem- 
bers of  which  I  am  net  quite  fami'iar  with. 

On  motion  of  Mr.  J.  J.  Wright,  seconded  by  Mr. 
Recsor,  the  session  was  adjourned. 

IlIIRn  DAY. 

10.45  o'clock  a.  ni.  the  President  in  the  chair,  called 
the  Convention  to  order. 

The  President  :  The  first  m  titer  to  be  attended  to 
(''is  morning  is  the  election  of  officers  for  the  ensuing 
year,  but  before  proceeding  with  that  I  will  ask  Mr. 
Recsor,  chairman  of  the  Striking  Committee,  to  make 
his  report. 

Mr.  Rcesor  :  Mr.  President,  the  Select  Committee 
to  strike  the  standing  committees  lor  the  current  jear 
bog  leave  to  report  as  follows  : 
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REPORT  OF  SELECT  COMMITTEE  TO  STRIKE  THE 
STANDING  COMMITTEES. 

Commitlee  to  conler  with  Underwriters  :  Mi".  P.  G.  Gos^ler, 
chairman,  Edw.  Slade,  A.  A.  Dion,  Aid.  Sadler,  A.  Sangster 
and  J.  J.  Wright. 

Coiiimiltee  on  Statistics  :  Messrs.  A.  A.  Wright,  M.  P., 
K.  B.  Thornton,  D.  R.  Street. 

Commitlee  on  Arc  Light  Rating:  iVIessrs.  Higman,  Gossler, 
Thorn  on.  Yule,  Robertson  and  A.  B.  Lambe. 

Committee  on  Legislation  for  Quebec  :  Messrs.  P.  G.  Gossler, 
E.  A.  Evans,  Geo.  U.  G.  Holman,  A.  Sangster.  VV  ith  power  to 
add  to  their  number. 

Committee  on  Legislation  for  Ontario  :  Messrs.  Yule,  Reesor, 
A.  A.  Wright,  M.P.,  Hunt,  Dion,  Breilhaupt,  McCulloch  and  J. 
J.  Wright.    With  power  to  add  to  their  niunber. 

Committee  on  Standardization  of  Accounts:  D.R.  Street,  G.  U. 
G.  Holman,  A.  A.  Wright,  M.P. 

The  first  named  in  each  case  to  be  convenor. 

All  of  which  is  respectfully  submitted. 

B.  F.  Reesor,  Chairman. 

The  President  :  You  have  heard  the  report  of  this 
Comtniitee. 

Mr.  Reesor  moved,  seconded  by  Mr.  J.  J.  Wright, 
that  the  report  be  received  and  adopted.  Carried. 

The  President  :  I  will  ask  Mr.  Dion  to  report  on 
amendments  to  the  Constitution. 

Mr.  Dion  :  I  regret  the  time  is  so  short  it  will  not 
be  possible  to  go  into  this  thing  in  detail.  I  beg  to 
move,  seconded  by  Mr.  J.J.  Wright,  that  the  Con- 
stitution as  amended  be  adopted.  There  have  been 
quite  a  number  of  amendments  made  and  it  would 
take  a  long  time  to  go  through  them,  but  as  I  stated 
before,  they  are  amendments  in  form  and  in  wording 
rather  than  in  the  sense,  which  has  been  left  prac- 
tically as  it  was  before  ;  and  if  you  are  satisfied  that 
your  commitlee,  who  have  studied  this  thing  very 
carefully  and  have  had  the  matter  in  hand  now  for 
two  years,  have  done  what  is  best  for  the  Association, 
perhaps  you  will  be  satisfied  to  pass  the  amendments 
without  taking  them  up  in  detail.  If,  on  the  other 
hand,  you  think  this  matter  should  be  taken  up  and 
discussed  clause  by  clause  by  the  general  meeting, 
then  it  will  be  in  order  to  lay  the  matter  over  until 
next  year,  because  it  would  not  be  possible  to  do  it 
this  year.  However,  I  make  this  motion  and  it  is  for 
you  to  decide  what  is  to  be  done  with  it. 

Mr.  J.  J.  Wright:  In  seconding  that  motion  I  would 
say  that  if  there  is  no  objection  to  the  amendments  to 
the  Constitution  it  would  certainly  be  as  well  for  this  to 
be  put  through  at  this  meeting;  in  fact,  there  is  no 
change  from  the  amendments  that  were  deterniined  on 
at  the  last  convention.  Those  who  were  present  at  the 
last  convention  will  remember  the  question  of  member- 
ship was  taken  up  and  it  was  divided  into  three  classes 
and  fees  arranged  and  so  on;  there  have  been  no 
changes  whatever  in  those  arrangements;  they  were  all 
passed  at  that  convention  and  simply  crystallized  in  this 
new  amendment  to  the  constitution,  so  that  if  that  is 
satisfactory  to  the  meeting  it  would  be  very  much  bet- 
ter in  the  interests  of  the  Association  that  it  be  passed 
now. 

Mr.  A.  A.  Wright:  Who  formed  that  committee,  so 
that  I  may  judge  of  their  mental  capacity? 

Mr.  Yule:  I  had  the  honor  of  being  a  member  of  that 
committee. 

Mr.  Dion:  Mr.  J.  J.  Wright,  Mr.  Yule,  Mr.  A.  H. 
Smith  and  myseU. 

Mr.  Yule:  I  had  the  draft  for  many  days  and  went 
over  it  very  carefully.  The  by-laws  are  made  moie 
modern  and  are  more  adapted  to  our  present  condition. 
I  think  the  Association  should  pass  them  without  losing 
any  more  time. 

Mr.  A. A.  Wright:  I  might  say  if  Mr.  Vule  endorses 
it  I  am  quite  satisfied  it  is  all  right. 

The  President:  The  matter  has  received  very  careful 
consideration  from  the  Committee.  I  know  that  it  will 
be  to  the  interests  of  the  Association  to  have  this  m;.t- 
ter  passed.  I  don't  remember  the  exact  wording  of  the 
motion,  but  it  has  been  moved  that  the  Constitution  he 
amended  and  altered  as  per  the  report,  according  to 
notice  given  yesterday. 

On  a  vote  having  been  taken  the  motion  was  de- 
clared carried. 


Mr.  J.J.  Wright:  1  would  mo\e,  seconueJ  by  Mr.  A. 
A.  Dion,  that  the  most  cordial  thanks  of  this  Associa- 
tion be  tendered  to  the  following  ladies  and  gentlemen 
and  organizations:  To  the  committee  of  ladies  who 
have  entertained  the  visiting  ladies  in  connection  wiih 
the  Convention;  the  local  committee  who  have  had 
charge  of  the  arrangements  in  connection  with  the  pre- 
sent Convention  (It  is  unnecessary  for  me  to  say  any- 
thing as  to  how  these  arrangements  were  carried  out 
and  how  satisfactory  everything  has  been  and  the  plea- 
sure we  have  all  derived  from  being  pr^ent);  to  the 
Quebec  Railway  Light  and  Power  Company,  for  their 
courtesj-  and  the  work  they  have  done  in  ministering 
to  the  entertainment  of  the  members;  to  the  Jacques- 
Cartier  Electric  Company;  The  Canadian  Electric  Light 
Company;  the  members  of  the  press  for  the  reports 
given  of  the  proceedings;  Mr.  Frederic  Nicholls,  \'ice- 
President  and  General  \lanager  of  the  Canadian  Gen- 
eral Electric  Company  far  the  excursion  which  we  are 
to  have  this  alternoon;  the  Corporation  of  the  City  of 
Quebec  tor  the  welcome  extended  to  the  Association; 
the  rector  of  Ste  Anne  de  Beaupre,  Father  St.  Denis 
and  Faiher  St.  Pierre,  who  so  kindly  received  the 
members  at  the  Shrine  of  St.  .Anne  and  went  to  the 
trouble  of  starting  up  the  electric  light  plant  for  the 
entertainment  of  the  members;  to  Mr.  Langevin,  the 
electrician  of  the  Chateau  Frontenac  for  his  able  assist- 
ance to  the  Local  Committee  in  connection  with  the 
electrical  illuminations;  to  Lieut. -Col.  Wilson,  R.C.'A. , 
and  the  Royal  Canadian  .Artillery  Bandi  to  Mr.  Russell 
Spaulding  of  the  National  Electrical  Improvement 
Company,  New  York,  who  superintended  the  lighting 
decorations. 

The  President  stated  the  motion  and  said  he  would 
like  all  to  give  their  assent  to  it  by  a  very  heaity  "yes", 
which  was  done  and  the  motion  declared  carried  unan- 
imously. 

Mr.  Dion:  I  would  suggest  that  the  Secretary  hand 
a  copy  of  this  resolution  to  the  newspapers  here  in 
order  that  it  may  be  properlv  inserted. 

The  President:  We  will  take  that  as  a  suggestion. 

Mr.  J.  J.  Wright:  Also  I  should  have  said  that  a 
copy  of  this  resolution  be  forwarded  to  each  of  the 
parties  interested. 

SELECTION    OF    PL.\CE    FOR    HOLDING  NEXT  CONVENTION. 

The  President:  Will  any  person  here  make  any  sug- 
gestion as  to  that  ? 

Mr.  J.  J.  Wright  :  .\s  it  seems  nobody  else  want-  il, 
I  have  very  great  pleasure  in  tendering  an  invitation 
to  the  members  of  the  Association  to  meet  next  year  in 
the  city  of  Toronto.  (Hear,  hear).  I  know  \v?  are  up 
against  a  hard  proposition  to  put  you  up  anything  that 
will  equal  what  we  have  received  here  in  Quebec,  but 
we  will  try.  I  will  not  say  we  will  do  better,  but  we 
will  try  to  get  as  near  to  it  as  we  can. 

Mr.  Dion  :  I  move  seconded  by  Mt.  Leonard,  that 
Mr.  J.  J.  Wright's  invitation  to  hold  the  next  conven- 
tion in  Toronto  he  accepted. 

The  President  put  the  motion  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried,  and  Toronto 
fixed  as  the  place  for  holding  the  Convention  in  1903. 

ELECTION  OF  OFFICERS. 

The  President:  I  will  now  call  for  further  nominations 
for  the  office  of  President. 

Mr.  Dion  :  I  hax  e  much  pleasure  in  nominating  the 
present  incumbent  of  the  office  of  isl  \'ice  President, 
Mr.  B.  F.  Reesor,  of  Lindsay  (.Applause). 

The  President  :  Before  proceeding  to  call  lor  further 
nominations  I  may  say  according  to  the  amendment  to 
the  Constitution,  which  anie.idment  was  passed  last 
vear,  only  the  active  members  should  vote. 

The  President  :  .Are  there  any  further  nominations 
for  the  office  of  President  ?  There  being  none,  I  will 
ask  the  Secretary  to  cast  a  ballot  for  Mr.  Reesor. 

The  vSocrotary  cast  the  ballot. 

The  President  :  I  have  great  pleasure  in  declarinsc 
Mr.  Reesor  elected  President  of  the  Canadian  Electrical 
.Association. 
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The  President  :  Nominations  are  now  in  order  for 
the  office  of  ist  Vice  Presiden  . 

Mr.  Dion  :  I  have  much  pleasure  in  nominating  Mr. 
Edward  Siade,  of  Queoec,  who  is  now  2nd  Vice  Presi- 
dent. (Applause.) 

The  President  :  Are  there  any  further  nominations 
for  the  office  of  1st  Vice  President  ?  There  being  none, 
I  will  direct  the  Secretary  to  cast  a  ballot  for  Mr.  Slade 
as  ist  Vice  President. 

The  Secretary  cast  the  ballot. 

The  President  :  I  have  pleasure  in  announcing  Mr. 
P^dward  Slade  as  ist  Vice  President. 

The  President  called  for  nominations  for  the  office 
of  2nd  Vice  President. 

Mr.  Yule  :  I  have  much  pleasure  in  nominating  Mr. 
K.  B.  Thornton,  of  Montreal,  as  2nd  Vice  President. 

The  President  called  for  further  nominations;  there 
being  none,  the  Secretary  was  directed  to  cast  a  ballot 
for  Mr.  Thornton  as  2nd  Vice  President. 

The  Secretary  cast  the  ballot,  whereupon  the  Presi- 
dent declared  Mr.  K.  B.  Thornton  elecled  to  the  2nd 
Vice  Presidency  of  ihe  Association. 

The  President  :  Nominations  are  now  in  order  for  the 
office  of  Secretary-Treasurer. 

Mr.  Purcell  :  I  take  pleasure  in  nominatina"  for  the 
office,  our  present  Secretary-Treasurer,  Mr.  C.  H. 
Mortimer. 

The  President  called  lor  further  nominations  ;  there 
being  none,  Mr.  Yule  was  directed  to  cast  the  ballot. 

Mr.  Yule  cast  the  ballot,  whereupon  the  president  de- 
clared Mr.  C.  H.  Mortimer  re-elected  to  the  office  of 
Secretary-Trea'-urer. 

The  President  called  for  nominations  for  the  re-elec- 
tion of  five  members  of  the  lixecutive  Committee. 
Messrs.  Robins  and  Fiske  were  appointed  as  scruti- 
neers. TheP  resident  read  the  names  of  the  Commit  ee 
of  last  year. 

The  ballots  having  been  distributed  and  a  vote  having 
been  taken,  the  President  announced  the  following  five 
members  re-elected  to  the  Executive  Committee  : 
Messrs.  J.  J.  Wright,  A.  A.  Dion,  John  Yule,  O. 
Higman  and  A.  Sangster. 

The  President  called  for  nominations  for  five  addi- 
tional members  to  be  elected  to  complete  the  Executive 
Committee. 

Mr.  Yule  placed  in  nomination  Mr.  P.  G.  Gossler. 
Mr.  F.  Thomson   placed   in   nomination   Mr.  A.  A. 
Wright,  m.p: 

Mr.  Dion  placed  in  nomination  Mr.  F.  H.  Leonard, 

Mr.  Leonard  :  In  regard  to  my  nomination,  while  I 
am  eligible  as  designing  and  consulting  engineer  to 
membership  on  this  Executive  Committee,  yet  my  con- 
nection with  the  manufacture  of  motors  is  such  that  I 
am  afraid  somebody  else  had  better  act.  I  beg  to  de- 
cline. 1  think  the  precedent  has  been  established  by 
Mr.  Nicholls,  who  has  taken  the  position  that  no  one 
in  the  manufacturing  or  supply  business  should  be  a 
member  of  the  Executive,  and  I  feel  very  much  as  Mr. 
Nicholls  feels.  While  I  would  be  willing  to  do  all  I 
could  to  assist  the  Association  and  forward  its  interests, 
yet  under  the  conditions  I  think  I  had  better  decline. 

The  President  :  Under  the  Constitution  manufactur- 
ing members  are  not  eligible  to  office.  I  think,  Mr. 
Leonard,  you  are  not  eligible  to  membership  on  that 
committee. 

The  President  called  for  fiu'ther  nominations. 
Mr.  Yule  placed  in  nomination  Mr.  G.  U.  (i.  Holman. 
Mr.  Reesor  placed  in  nomination  Mr.  F.  C.  Martin. 
Mr.  Dion  placed  in  nomination  Mr.  John  Murphy. 
Mr.  I'Vcd.  Thomson  placed  in  nominaticm  Mr.  A.  B. 
Smith. 

Mr.  J.  J.  Wright  placed  in  nomination  Mr.  E.  A. 
Evans. 

Mr.  Burran  placed  in  ncmiinalion  Mr.  L.  Detiis. 
Ml.  Reesor  placed  in  nomination  Mr.  II.  O.  i''iske. 
Mr.  Lan.l  e  placed  in  'lon.ination  Mr.  Wm.  Bouri-.e. 


Mr.  Reesor  placed  in  nomination  Mr.  Gordon  Hen- 
derson, Hamilton. 

The  President  called  for  further  nominations.  There 
being  none  he  declared  the  nominations  closed. 

The  ballot  having  been  passed  and  a  vote  having 
been  taken,  the  President  announced  the  following  five 
members  elected  to  complete  the  Executive  Committee: 
Messrs.  P.  G.  Gossler,  E.  A.  Evans,  A.  B.  Smith,  A. 
A.  Wright  and  G.  Henderson. 

The  President  called  upon  Mr.  Dion  to  present  his 
paper  on  "  The  Use  of  Storage  Batteries  in  Electric 
Distribution  Systems." 

Mr.  Dion  presented  his  paper,  (see  page  128.) 

The  President  :  Gentlemen,  you  have  heard  this 
very  valuable  and  interesting  paper  on  a  subject  which 
many  of  us  are  not  very  tamiliar  with.  However,  I 
see  some  here  who  have  had  quite  extensive  experience 
with  storage  batteries,  and  I  will  ask  that  they  kindly 
give  the  Association  the  benefit  of  their  experience 
when  the  paper  is  open  for  discussion.  The  paper  as 
presented  by  Mr.  Dion  is  now  before  you  and  I  will 
ask  Mr.  Reynolds,  of  Philadelphia,  if  he  will  kindly 
open  the  discussion  on  this  paper. 

Mr.  Reynolds  :  Up  to  the  present  time,  I  do  not 
believe  that  the  subject  of  storage  batteries  has  re- 
ceived a  great  deal  of  attention  in  Canada.  I  presume 
that  you  are  all  aware  of  the  fact  that  this  has  become 
a  question  of  the  greatest  importance  in  the  United 
States.  I  do  not  feel  justified  in  discussing  the  paper 
which  has  just  been  read,  because  I  represent  the 
manufacturer,  but  I  will  be  very  glad  to  answer  any 
questions  and  I  hope  I  shall  have  such  opportunity. 
I  would  like  to  consider  with  you  the  various  systems 
in  operation  here.  Years  ago  during  the  early  de- 
velopment of  the  storage  battery  in  the  United  States, 
the  question  of  its  use  was  influenced  chiefly  by  the 
increased  economy  of  operation.  By  improving  the 
the  load  factor  of  the  power  station,  obtaining  a  full 
load  on  the  generator  for  24  hours  a  day,  and  smooth- 
ing off  all  of  the  fluctuations,  there  is  no  question  but 
that  a  saving  ranging  from  20  to  33  1-3  per  cent,  can 
in  genera!  be  obtained.  In  Canada  the  chief  proposition 
before  you  is  water  power,  and  I  am  convinced  that 
the  storage  battery  in  the  future  is  to  be  one  of  the 
most  important  adjuncts  in  the  development  of  this 
power.  As  I  have  just  said  the  chief  point  in  view 
when  storage  batteries  first  opened  in  the  States,  was 
probably  the  idea  of  cutting  down  the  coal  consump- 
tion, and  we  found  in  approaching  managers  and 
engineers  that  this  was  the  question  which  appealed  to 
them  most.  Of  course  that  point  i^  indisputable,  but 
one  of  the  facts  that  appeals  most  strongly  to  the 
manager  and  engineer  at  the  present  time  is 
position  which  the  battery  fills  as  a  relay  in  the  station. 
A  very  interesting  thing  recently  occurred  in  one  of 
the  largest  lighting  systems  in  the  United  States. 
In  one  of  their  stations  in  which  a  battery  is  installed, 
a  steam  pipe  in  the  boiler  blew  out  one  day  right  at 
the  time  of  the  very  heavy  load.  They  allowed  the 
steam  to  run  down  as  low  as  possible,  I  believe  to 
about  seventy-five  pounds.  As  the  steam  pressure 
dropped  and  the  load  on  the  generator  sagged,  the 
load  on  the  battery  incieased  until  it  finally  carried  the 
entire  peak.  They  practically  took  everything  out  of 
the  battery  which  was  there  but  they  got  safely  over 
the  trouble  and  thus  saved  the  day.  There  is  another 
point,  briefly,  which  i  believe  will  appeal  to  you 
gentlemen  in  Canada  probably  more  than  any  other, 
and  that  is  the  combination  of  lighting  and  railway 
interests  in  one  ;  from  the  standpoint  of  the  trans- 
mission line  and  from  the  standpoint  of  the  generating 
machinery.  You  take  the  case  referred  to  in  Mr. 
Dion's  paper.  This  is  the  plant  in  Hamilton  in  which 
they  transmit  their  power  about  33  miles  and  distri- 
bute it  to  the  street  railways  of  Hamilton  and  to  all  of 
the  lif^hts.  They  are  taking  all  t hat  power  ami  lighting 
from  the  same  busbars  at  the  substation.  The  battery 
absorbs  all  the  fluctuation  of  the  railv\ay  load,  thus 
pre\enling  the  changes  in  voltage  which  wouKi  other- 
wise occur.     We  have  with  us  Mr.   Martin,   who  was 
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at  one  time  connected  with  this  Company  and  I  hope 
that  he  will  tell  us  something-  hy  actual  experience 
of  what  has  been  done  there.  We  visited  the  railway 
plants  here  in  Quebec.  They  are  running-  from  large 
water  wheels,  with  a  highly  fluctuating  load  and  they 
g-et  beautiful  tegulation.  While  I  was  there  it  was 
absolutely  perfect,  but  I  was  impressed  with  the  fact 
that  everything  was  dependent  upon  the  governor.  If 
for  any  reason  that  governor  should  get  out  of  order, 
the  most  serious  trouble  would  result.  There  is  one 
other  minor  point  which  I  want  to  bring  out  wh'ch  will 
connect  with  one  of  the  previous  papers  referring  to 
static  discharges  ;  and  that  is  the  fact  that  the  storage 
battery  is  an  excel'ent  lightning  arrester.  Where 
batteries  are  installed  it  is  practically  impossible  to  get 
a  discharge  through  the  generating  machinery.  The 
battery  is  next  the  line,  and  if  the  lightning  gets  that 
far  it  meets  the  enormous  surface  of  lead  plates  and 
is  dissipated.  I  am  very  much  pleased  to  know  that 
the  Association  in  Canada  has  taken  up  the  storage 
battery  question,  and  I  believe  that  the  subject  is  one 
that  cannot  receive  too  serious  consideration.  It  has 
becorne  a  question  ot  the  greatest  importance  in  the 
United  States,  as  is  attested  by  the  fact  that  from  two 
to  three  papers  upon  this  subject  have  been  read  before 
most  of  the  Association  meetings  during  the  past  two 
or  three  years. 

Mr.  A.  A.  Wright:  Have  you  had  any  experience 
with  and  do  you  advise  its  use  as  in  case  5  which  Mr. 
Dion  mentions  where  there  is  merely  an  alternating 
generator  used. 

Mr.  Reynolds:  I  do  not  know  of  any  installation  em- 
ploying a  pure  system  of  alternating  current  generation 
and  distribution,  in  which  a,  battery  has  been  installed 
for  the  purpose  of  carrying  a  peak  load.  There  are  a 
great  many  stations  where  the  power  is  generated  by  a 
large  alternating  current  unit  and  distributed  by  alter- 
nating current  and  direct  current  for  light  and  power. 
In  such  cases  where  a  portion  of  this  distribution  is  by 
direct  current,  batteries  have  been  installed  for  the 
purpose  of  removing  the  peak  from  the  direct  current 
end  of  the  system,  and  for  regulating  the  fluctuations 
of  this  load.  Upon  such  systems  the  battery  is  gener- 
ally placed  across  the  direct  current  end  of  the  rotary 
or  motor  generator,  and  very  often  in  times  of  emer- 
gency or  trouble  the  rotary  has  been  reversed,  the 
battery  running  the  direct  current  end  as  a  motor  thus 
supplying  alternating  current  to  the  general  system. 
I  would  not  by  any  means  recommend  an  indi  crimi- 
nate use  of  batteries.  There  are  many  cases  in  which 
it  would  be  poor  po'icy  to  put  them  in,  but  I  do  think 
that  each  rase  should  be  investigated  by  itself  and 
doubtless  there  are  many  systems  in  this  country  which 
would  benefit  largely  by  their  introduction. 

Mr.  Thornton:  I  have  a  short  communication  from 
Mr.  John  Murphy,  of  Ottawa,  and  with  your  permis- 
sion I  will  read  it:  "The  statement  contained  in  the 
eighth  paragraph  of  Mr.  Dion's  paper  is  one  to  which  I 
would  like  to  direct  especial  attention.  It  reads  as 
follows:  'So  many  successful  applications  (of  the  stor- 
age battery)  have  been  niade  within  the  past  decade 
that  the  electrical  engineer  cannot  now  afford  to  ig- 
nore the  storage  battery  as  a  factor  in  the  design  of 
electrical  plants  fur  light  or  power  supply.'  In  other 
words,  a  few  years  ago  a  storage  battery  installation 
was  looked  upon  as  the  luxurious  appendage  of  a 
power  plant;  to-day  it  is  coming  to  be  regarded  as  an 
absolute  necessity;  and,  this  is  quite  as  true  when  ap- 
plied to  the  financial  side  of  the  engineering  probleni  as 
it  is  in  connection  with  the  successful  operation  of  the 
plant.  At  the  Niagara  Convention  of  the  Canadian 
Electrical  Association,  held  in  1897,  Mr.  W.  A.  John- 
son's able  paper  on  the  "Applications  of  the  Storage 
Battery",  and  the  discussion  which  followed  its  preset. t- 
ation,  awakened  anew  the  interest  in  this  question 
which  literature  on  the  sarsie  subject  had  already  creat- 
ed in  the  writer.  Investigations  covering  the  interven- 
ing period  together  with  persona!  experience  gained  in 
connection  with  the  operation  of  a  storage  battery 
plant,  have  made  him  as  ardent  an  advocate  of  the  use 


of  storage  batteries,  in  many  cases,  as  if  he  were  an 
accumulator  manufacturer  or  one  of  his  enterprising 
sales  agents.  A  striking  illustration  of  the  noble  man- 
ner in  which  a  storage  battery  will  come  to  the  rescue 
of  a  generating  plant  occurred  in  Cincinatti  during  the 
recent  Convention  of  the  National  Electric  Light  As- 
sociation. A  terrible  storm  occurred  about  an  hour 
before  noon  on  the  morning  of  May  20th,  and  darkness 
prevailed  to  such  an  extent  that  even  railway  trains 
were  compelled  to  stand  still  because  all  signals  were  in- 
visible. All  places  inside  and  outside,  required  artificial 
illumination  and  as  the  storm,  and  consequent  darkness, 
approached  very  rapidly,  no  provision  for  handling  the 
enormous  peak  which  immediately  arose  in  the  lighting 
load  curve,  could  have  been  made  at  the  power  house  at 
the  time,  but  the  battery  which  was  installed  at  the 
centre  of  the  city  quietly  discharged  while  the  storm 
lasted,  5,000  amperes  on  each  side  of  the  three  wire 
system — as  shown  by  the  recording  ammeter  charts — 
although  the  maximum  overload  rated  capacity  of  the  cell 
was  only  4,000  amperes,  and  neither  the  users  of  light  or 
the  central  station  people  were  inconvenienced  in  the 
slightest  degree.  It  is  instances  of  this  description, 
many  of  which  on  a  smaller  scale  have  been  witnessed 
by  the  writer,  that  endears  the  storage  battery  to  the 
central  station  man.  In  my  opinion  no  street  railway 
plant  should  be  operated  without  an  auxiliary  storage 
battery.  A  street  railway  plant  has  naturally  a  variaf  Ic 
load,  and  it  needs  an  accumulator,  which  is  analagou> 
to  a  stand  pipe  in  a  city  waterworks  system,  into  which 
may  be  placed  or  out  of  which  may  be  taken  such  an 
amount  of  energy  as  may  be  represented  by  a  curve 
showing  the  extreme  load  changes.  In  this  particular 
a  storage  battery  has  two  very  important  bearings  on 
the  generating  plant  in  regard  to  its  first  cost  and  in 
regard  to  its  operation.  The  size  of  the  generator 
and  its  prime  mover,  whether  water  wheel  or  steam 
engine,  need  only  be  large  enough  to  supply  the  aver- 
age load.  If  a  fiattery  is  installed  to  take  care  of  the 
fluctuations,  ai.d  if  the  generator  is  steam  driven  the 
whole  plant  can  be  operated  more  economically  when 
working  under  full  load  conditions,  while  if  the  gener- 
ator is  driven  by  water  power  the  question  of  regula- 
tion is  eliminated  and  energy  may  be  stored  during 
periods  of  light  load  and  then  distributed  during  such 
times  as  it  is  most  needed.  The  constant  load  which 
is  maintained  on  the  wheels  does  away  with  the  wear 
and  tear  on  the  gates  and  the  Jarring  which  the  whicl- 
and  generator  recei\c  w  hen  operating  wiihout  a  batterx. 
The  astonishing  results  which  have  been  obtained  in 
maintaining  absolutely  constant  pressure  on  circuits 
equipped  with  storage  batteries,  have  been  ^^  ade  poss- 
ible largely  by  the  designers  of  the  differential  booster 
and  to  them  too  much  credit  cannot  be  given." 

Mr.  Martin  :  I  have  had  experience  with  our  battery 
in  Hamilton.  It  was  put  in  partii.ularl\  (or  regulation 
purposes,  for  the  street  railway,  power  and  lighting, 
all  off  the  same  generator.  \Ve  did  start  off  with  the 
idea  of  running  two  transmission  lines  so  that  we 
could  keep  our  power  and  railway  on  one  side  and  the 
lighting  load  on  the  other.  We  found  that  hy  using 
the  battery  w-e  were  able  to  regulate  all  off  the  same 
generator  ;  in  fact  we  could  regulate  within  two  per 
cent,  and  the  lights  wore  very  steady.  The  battery  is 
a  very  useful  thing  in  railway  work  ;  in  fact,  lighting 
companies  could  hardly  get  along  without  it  ;  that  is 
if  they  tried  to  w^ork  both  services  off  the  one  machine. 
The  batteries  are  used  up  there  for  starting  the  rotaries 
and  for  the  car  barns  during  the  night  hours.  We  had 
occasion  to  shut  down  our  transmission  lipes  once,  to 
renew  an  insulator,  and  we  kept  up  the  street  rail- 
way service  for  about  20  minutes  with  our  battery.  1 
think  Mr.  Dion's  paper  pretty  well  covers  the  matter  ; 
and  those  interested  in  the  battery  question,  if  they  go 
into  it  with  some  of  the  battery  manufacturers,  can 
e  asily  demonstrate  and  bring  the  thing  out  very  clearly, 
much  more  so  than  I  could,  showing  its  utility  and 
value.  But  I  must  say  in  Hamilton  the  batteries  have 
been  in  a  year  and  a  half  and  they  practically  do  as 
well  as  they  did  when  they  were  installed.    One  thing 
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about  the  batteries  that  we  were  anxious  and  fright- 
ened about  was  that  we  would  not  be  able  to  keep 
them  in  good  shape,  that  they  would  deteriorate  ma- 
terially. We  found  no  trouble  in  Hamilton.  The  bat- 
tery probably  looks  as  well  to-day  as  it  did  when  we 
put  it  in  first.  We  have  been  able  to  carry  our  rail- 
way loads  in  times  of  emergency  when  we  could  not 
have  done  it  otherwise. 

The  President  :  Have  you  any  direct  current  system 
aside  from  your  railway  service  ? 

Mr.  Martin  :  We  have  a  250-volt  power  service 
which  is  not  used  with  the  battery  at  all. 

The  President  :  You  use  the  battery  simply  for  the 
railway  ? 

Mr.  Martin  :  For  the  railway  peaks. 
The  President  :  What  capacity  have  you  got  in- 
stalled ? 

Mr.  Martin  :  400  ampere  cells. 

Mr.  J.  J.  Wright  moved,  duly  seconded,  that  the 
thanks  of  the  Association  be  tendered  to  Mr.  Dion  for 
his  paper  on  the  storage  battery. 

The  President  put  the  motion  which,  on  a  vote  hav- 
ing been  taken,  was  carried  amid  applause. 

The  President  :  It  is  always  to  be  regretted  that  we 
have  not  unlimited  time  when  such  an  interesting 
paper  as  this  is  presented. 

Mr.  Dion  :  I  do  not  want  to  take  up  too  much  time, 
but  I  would  like  to  impress  upon  you  the  significance 
of  what  Mr.  Murphy  has  said  in  his  discussion  on  this 
p  iper.  What  Mr.  Martin  has  said  regarding  the  plant 
ill  Hamilton  shows  in  a  general  manner  all  that  the 
storage  battery  will  do.  I  think  the  Hamilton  plant 
shows  the  utility  of  the  battery  in  all  its  different  phases. 
But  the  value  of  the  battery  as  an  emergency  reserve 
was  never,  to  my  mind,  illustrated  in  such  a  striking 
manner  as  in  the  instance  which  Mr.  Murphy  men- 
tioned. I  happened  to  be  there  at  the  time  in  Cincin- 
atti  ;  we  had  a  sort  of  a  cloud  burst ;  in  the  space  of  a 
few  minutes  it  changed  from  day-light  to  almost  ab- 
solute darkness,  and  just  as  he  says,  there  was  no  pos- 
>ibility  of  getting  the  machinery  started  quickly  enough 
to  meet  the  demand  for  light  ;  they  simply  could  not  do 
it,  and  while  they  were  trying  to  do  it  the  storage  bat- 
tery was  doing  the  work,  and  the  recording  ammeter 
showed  that  the  battery  had  been  discharged  at  5000 
amperes  or  25  per  cent,  over  its  greatest  rate  or  capa- 
city. That  impressed  me  very  forcibly  ;  there  was  no 
accident,  the  storm  went  on  and  everybody  had  their 
lights  ;  there  was  nothing  wrong,  but  if  there  had  been 
no  battery  it  would  have  been  very  wrong  indeed.  I 
find  a  great  many  people  dismiss  the  storage  battery 
subject  by  saying  a  battery  costs  too  much,  the  first 
co^t  is  terribly  high,  we  cannot  touch  it.  My  plt;a  was 
this,  that  you  should  not  dismiss  the  subject  in  that 
way,  but  that  you  should  take  it  up  in  connection  with 
your  plant  and  see  what  it  does  cost  and  possibly  you 
can  solve  the  problem  in  favor  of  the  batteries,  and  if 
it  results  in  economy,  even  though  it  is  a  very  small 
economy,  I  think  you  should  use  the  battery  because 
you  have  the  other  'advantages,  better  regulation, 
emergency  reserve,  and  so  on. 

Mr.  Lambe  :  Batteries  are  useful,  I  suppose,  in  con- 
nection with  railway  work.  Would  some  member  give 
us  roughly  the  weight  per  h.  p.,  the  cost  perh.p.  and 
the  average  weight  of  maintcn'-uice. 

The  President  :  And  may  I  add  to  that,  (  would  like 
to  know  what  the  overloading  capacity  is  ?  Mr.  Rey- 
nolds will  you  give  us  information  on  those  points  ? 

Mr.  Reynolds  :  In  reply  to  your  question,  referring 
to  the  overload  capacity  of  storage  batteries,  it  will  be 
necessary  for  me  to  know  what  you  mean  by  that.  I  do 
not  know  whether  you  arc  all  familiar  with  the  ways  in 
which  batteries  actually  operate.  In  railway  work  it 
is  very  different  from  central  station  work.  In  railway 
work  we  have  what  we  term  "fluctuations,"  these  being 
heavy  changes  of  load  lasting  for  a  few  seconds  or  a  few 
minutes  only.  We  do  not  term  these  sudden  increases 
in  loads  "peaks."  We  apply  the  term  peak 
to      the     long      and      gradual     increase     ol'  load 


which  you  find  during  the  heavy  hours  upon  the  average 
lighting  circuit.  For  example  :  take  the  railway 
plant  right  here  in  Quebec.  While  I  was  standing 
yesterday  before  the  ammeter,  the  load  fluctuated  from 
200  to  1,500  amperes  within  two  or  three  minutes.  In  a 
case  of  this  kind  we  would  determine  the  average  load 
by  taking  a  series  of  five  or  ten  seconds  readings.  This 
average  load  only  would  be  placed  upon  the  generator, 
and  the  battery  used  to  take  the  fluctuations  above  and 
below  that  average  load.  The  result  of  this  is  that  the 
battery  actually  discharges  for  a  very  short  portion  of 
the  time  only,  although  as  usually  installed  it  will  have 
sufficient  capacity  to  maintain  a  load  represented  by 
the  amount  of  the  fluctuations  for  a  period  of  one  hour 
continuously.  Used  in  this  way  a  battery  has  a  very 
considerable  overload  capacity  but  it  is  impossible  to 
state  just  what  it  is.  In  cases  of  emergency  I  have  seen 
momentary  overloads  as  high  as  100  and  even  200%. 
In  central  station  work,  the  battery  is  installed  for  the 
purpose  of  carrying  a  peak  lasting  for  several  hours, 
and  the  output  of  the  battery  is  therefore  rated  in 
actual  ampere  hours.  For  example,  we  have  a  peak 
which  lasts  three  hours,  and  say  it  is  equivalent  to 
4,000  ampere  hours.  Now,  what  the  overload  capacity  of 
a  battery  installed  for  this  purpose  is  depends  entirely 
upon  the  size  of  battery  installed.  If  a  battery 
rated  at  4,000  ampere  hours  is  installed,  its  capacity 
should  be  considered  exhausted  upon  the  peak.  It  is 
advisable  in  installations  of  this  kind  to  install  extra 
plates  in  each  cell  so  that  a  certain  reserve  in  capacity 
is  obtained,  and  of  course  this  reserve  represents  what 
might  be  termed  the  overload  capacity  of  the  battery. 
Now,  in  regard  to  the  other  questions.  In  reference 
to  the  weight  per  horse  power,  we  make  so  many  dif- 
ferent types  that  I  can  answer  this  in  a  general  wa)' 
only.  We  range  anywhere  from  60  pounds  up  to  300 
pounds  or  more  per  horse  power  hour,  taking  into  con- 
sideration our  latest  types  of  automobile  batteries,  and 
our  heaviest  types  of  central  station  batteries.  The 
latter  type,  of  course,  we  do  not  try  to  make  light.  The 
cost  of  batteries  also  varies  considerably.  Expressed 
in  k.  w.  hours  the  cost  of  central  station  lighting  bat- 
teries will  range  from  $50  to  $125  per  k.w.  hour,  de- 
pending upon  the  size  and  upon  the  rale  of  discharge. 
In  railway  batteries  it  will  range  somewhere  around 
$100,  at  the  hour  rate.  I  have  seen  it  down  as  low  as 
$85  and  as  high  as  $125.  That  is  the  complete  cost, 
of  course.  As  to  the  depreciation  of  these  plates. 
There  are  in  the  neighborhood  of  400,000  h.p.  hours 
in  batteries  in  operation  at  the  present  time  in  the 
United  States.  The  depreciation  of  these  plants  depend 
within  certain  limits  upon  the  conditions  of  operation, 
and  I  find  that  the  human  factor  has  a  great  deal  to  do 
with  the  cost  of  maintaining  batteries.  I  have  seen 
some  batteries,  which  within  three  or  four  years  show 
very  considerable  signs  of  depreciation,  due  to  the 
abuse  they  have  received  at  the  hands  of  the  man  who 
is  supposed  to  take  charge  of  if,  but  I  am  glad  to  say 
that  these  are  isol  ited  cases.  On  the  othei'  hand  many 
of  our  earlier  plants,  u  hich  have  been  in  constant 
operation  for  seven  or  eight  years  show  very  little,  if 
any  depreciation.  Our  experience  extending  over  10 
years  and  coveritig  several  hundred  plants  shows  that 
when  a  plant  is  operated  with  ordinary  intelligence  the 
depreciation  to  be  expected  can  he  taken  care  of  by  an 
annual  charge  of  not  to  exceed  6  per  cent.  It  is  only 
fair  to  state  that  the  depreciation  of  a  battery  is  affected 
by  the  amount  of  work  it  is  called  upon  to  do,  and  this 
figure  of  6  per  cent,  is  given  upon  the  assumption  thai 
the  battery  will  be  called  to  do  a  normal  amount  of 
work.  Were  this  amount  of  work  materially  reduced, 
the  depreciation  would  be  considerably  lessenoi.1. 

Mr.  Lamlie  :  That  would  not  include  maintenance  ? 

Mr.  Reynolds  :  That  is  what  we  call  maintenance. 
We  do  not  consider  there  is  ruiy  such  thing  as  dopicci- 
ation,  and  I  was  incorrect  in  using  this  term.  If  \  ou 
put  in  a  battery  to-day,  and  at  the  end  of  four  or  li\  e 
years  you  find  it  necessary  to  renew  some  of  the  posi- 
tive plates,  you  necessarily  will  install  plates  of  the 
most   recent   design,    whii.h  will   involve  all  improve- 
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ments  of  the  four  or  five  years.  The  result  is  that  if 
the  battery  be  properly  maintained  it  is  maintained 
up  to  the  standard,  and  the  battery  has  no  deprecia- 
tion. We  call  it  maintenance,  and  that  is  really  the 
correct  term  applied  to  a  battery. 
Mr.  Lambe  :  Thank  you. 

The  President  :  We  are  very  much  indebted  for  that 
information. 

The  President  :  1  will  call  on  Mr.  Evans  to  present 
his  paper,  the  subject  of  which  is  "Electric  Suburban 
Railways".     (See  page  127). 

Mr.  Evans:  I  might  preface  my  remarks  by  stating 
that  the  subject  of  the  paper  is  more  applicable  to  steam 
railroad  managers  than  to  an  electrical  convention  ;  at 
the  same  time,  it  points  out  the  great  advantages  of 
electric  railways.  With  reference  to  Montmorency,  I 
think  it  is  important  to  mention  that  in  1901  the  Kent 
House  and  all  the  properly  that  we  saw  yesterday  was 
not  in  existence;  that  is,  the  building  was  there,  but 
it  was  not  open  to  the  public,  and  it  had  not  been 
thought  of  as  a  place  of  resort  for  the  citizens  of  Que- 
bec, yet  notwithstanding  that  you  see  we  carried  64,000 
passengers  last  }  ear  and  only  17,000  the  year  previous. 

The  President:  You  have  heard  this  very  interesting 
paper,  which  we  are  all  the  better  able  to  appreciate 
after  our  very  delightful  excursion  of  yesterday  after- 
noon. While  we  naturally  would  conclude  that  rapid 
development  of  the  road  would  have  been  made  under 
the  able  management  of  Mr.  Evans,  it  hardly  occurred 
to  me  there  would  be  such  rapid  progress  as  shown  by 
Mr.  E'vans'  paper  which  is  now  before  you  for  discussion. 

Mr.  Evans:  I  might  add  for  the  information  of  the 
members  one  feature,  that  is  the  absolute  necessity  <  f 
having  standard  railway  car-wheels  M.  C.  B.  standard. 
Of  course,  they  are  not  suitable  and  you  cannot  run 
them  over  city  tracks;  the  flange  is  too  deep,  but  if  you 
want  a  high  speed  suburban  service  it  is  absolutely 
necessary  you  should  have  standard  wheels  so  that 
there  is  no  danger  of  their  running  off  the  tracks  at 
the  different  frogs  and  switches. 

The  President  :  You  must  have  found  it  very  nuu  h 
to  your  advantage  to  have  put  in  the  ballast  you  have 
there  and  the  heavy  rail  ? 

Mr.  Evans  :  Undoubtedly.  That  was  one  of  the 
points  I  omitted  to  mention.  Before  we  put  in  the 
double  track  we  were  operating  on  the  old  track,  56 
pound  rail,  with  ordinary  old  fashioned  single  fi^h 
plates.  The  traffic  increased  to  such  an  extent  that  we 
had  positively  to  double  the  track  the  first  six  or  seven 
miles,  and  in  daing  so  we  put  in  70  pound  rails  and  a 
special  fi^h  plate  three  feet  in  length,  double  angle,  an 
angle  on  both  sides  ;  the  result  of  that  has  been  very 
satisfactory,  so  much  so  that  my  electrical  engineer  has 
tested  the  power  taken  in  running  the  cars  on  both 
tracks.  On  the  old  track  it  lakes  10  h.p.  more  to 
operate  our  48,000  pound  car  than  it  does  on  the  new 
t'-ack,  shouing  the  advantage  of  having  the  heavy  rail 
and  good  joints,  which,  in  my  opinion,  is  more  im- 
portant than  the  heavy  rail.  The  broken  stone  ballast 
whilst  making  a  more  rigid  roadhed  has  proved  very 
beneficial  in  bringing  up  the  old  track  and  also  in 
adding  to  the  life  of  the  ties. 

Mr.  Reynolds  :  I  would  like  to  ask  Mr,  Evans  a 
question  in  regard  to  the  distribution  of  his  power. 
Is  there  a  sub-station  on  the  road  beyond  the  power 
house,  or  is  all  that  portion  of  the  road  fed  direct  from 
the  power  house.  I  would  also  like  to  know  how  long 
this  portion  of  the  road  is. 

Mr.  Evans  :  The  power  is  taken  from  a  600  k.w.  a. 
c.  d.c.  generator  at  Montmorency,  seven  miles  from 
Quebec;  there  on  the  d.c.  end  we  distribute  stven 
miles  to  Quebec  and  seven  miles  from  Montniorencj-, 
making  14  miles  direct  distribution  on  that  machine. 
We  send  a.c.  current  to  Ste.  Anne  de  Beaupre,  14 
miles  away  at  11,000  volts  ;  there  it  passes  through  a 
200  k.w.  rotary  transformer  and  feeds  back  seven  miies 
in  this  direction  or  westerh'  to  meet  the  d.c.  current 
coming  forward  from  Montmorency,  and  7  miles  easter- 


ly from  St.  Anne  de  Beaupre  to  the  end  of  the  line. 

Mr.  Thornton  :  Without  wishing  to  stop  any  future 
discussion  on  this  paper,  I  wi  uld  like  to  move  a  very 
hearty  vote  of  thanks  to  Mr.  Evans  for  his  inter- 
esting paper.  The  po-sibility  of  investments  and 
profitable  returns  in  suburban  railroad?  and  the  results 
obtained  with  the  enterprising  management  of  Mr. 
Evans  is  a  revelation  to  most  of  the  members  here 
present.  There  are  many  railroad  men  here  and  we 
would  like  very  much  to  hear  their  opinions  on  the 
subject.  Again,  I  would  like  to  move  a  hearty  vote  of 
thanks  to  Mr.  Evans  for  his  paper  ;  it  has  been  ex- 
tremely interesting. 

Mr.  Dion  :  I  second  the  motion. 

The  President  put  the  motion  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried  with  applause. 

The  President  :  If  there  is  no  further  discussion  on 
Mr.  Evans'  p  iper  I  will  ask  Mr.  Vule  and  Mr.  Dion  to 
escort  our  newly  elected  President  to  the  Chair. 

The  President  elect,  Mr.  B.  F.  Reesor,  was  escort  d 
to  the  chair  by  Mr.  Yule  and  Mr.  Dion  amid  applause. 

Mr.  Reesor:  Gentlemen,  I  thank  you  for  the  honor 
you  have  conferred  upon  me  in  electing  me  as  President 
of  your  Association,  —  the  highest  honor  in  the  gift  c{ 
the  Association.  I  deem  it  an  honor,  and  I  fell  a  liitle 
timidity  in  accepting  the  office,  but  it  stems  to  be  so 
unanimous  that  I  realize  I  will  have  the  hearty  Ci'opera- 
tion  ol  the  executive  and  members  of  the  .\s>ociaMon, 
and  I  think  we  will  probably  be  able  to  tiet  along.  1 
am  extremely  pleaded  that  our  next  mectii  g  will  be  in 
Toronto;  it  wiil  be  near  our  own  home  and  we  hope  to 
see  you  all  at  that  Convention  next  year  with  a  large 
increase  in  the  membership.  I  notice  by  the  clock  that 
we  have  Vcry  Hi  tie  time  to  spare,  and  if  there  is  any  m  re 
business  to  proceed  with  we  will  now  lake  it  up.  I 
lhank  ymi  again  for  the  honor  you  have  conferred  upi>"« 
me.     (  Applause.  ) 

Mr.  Dion  :  Mr.  President,  1  would  like  to  take  this 
first  opportunity  after  your  installation  to  propose  a  vole 
of  thanks  to  our  retiring  President,  Mr.  Gossler.  Vou, 
as  a  member  of  the  Executive  Committee,  know  belter 
perhaps  than  the  members  in  general  the  zeal  which  Mr. 
Gossler  has  displayed  in  connection  with  his  office. 
During  the  organization  of  this  particular  convention  I 
have  been  closely  associated  with  him,  not  as  a  helper 
to  any  extent,  but  we  have  been  in  very  frequent  com- 
munication, and  1  have  been  able  to  realize  how  very 
great  a  portion  of  the  load  he  has  had  to  carry  and  how 
much  zeal  and  activity  he  has  di>played  and  how  much 
we  owe  to  him  for  the  success  of  this  Convention,  which 
is  very  great;  and  it  gives  me  much  pleasure  to 
move  this  resolution  which  I  have  no  doubt  will  be  car- 
ried enthusiasticallv. 

Mr.  Leonard  :  I  second  the  mention. 

Mr.  Reesor  :  I  can  assure  you  ihe  Executive  Com- 
mittee and  the  officers  have  found  Mr.  Gossler  a  most 
indefatigable  worker  and  husiler,  as  the  saying  is, 
from  away  back,  and  I  am  pleased  that  he  will  be  on 
the  Executive  still,  and  1  may  say  jus»  here  that  I  am 
very  much  gratified  with  the  personnel  of  the  Executive 
for  the  coming  year.  You  have  heard  the  moiion  that 
a  hearty  vote  of  thanks  be  accorded  our  late  Presidert. 
.\I1  in  favor  of  that  motion  will  si>;nify  it  by  standiot; 
up. 

The  mi.mbi.rs  rose  in  a  body,  Mr.  Leonard  com- 
menced, and  was  joined  by  the  members  in  singing 
"  P'or  He's  a  Jolly  Good  Fellow,"  after  which  three 
cheers  and  a  tiger  were  given  for  Mr.  Gossler. 

Mr.  Gossler  :  Mr.  President  and  members,  I  thought 
the  lime  had  arrived  when  1  had  escaped  and  wouKI 
not  be  called  upon  to  make  a  speech.  1  simply  s  ly  I 
thank  you  ver\-  much,  and  wish  to  t  ike  this  occasion, 
as  I  have  personallv,  of  thanking  the  committees  and 
the  entire  Association  for  the  support  they  have  given 
me  during  the  past  year.  1  bespeak  for  our  President. 
Mr.  Reesor,  the  same  enthusiastic  support  I'^ii  '11^ 
been  given  to  me.  (Applause). 

On  motion  of  Mr.  J.  J.  Wright,  duly  seconded,  the 
Convention  adjourned  to  meet  in  Toronto  in  iQOV 
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SOCIAL  EVENTS. 

On  Wedne.sday  afternoon  ihe  delegates  were  con- 
veyed by  special  cars  to  the  substations  of  the  Jacques 
Cartier  Electric  Co.,  and  the  Quebec  Railway  Light 
and  Power  Co.,  a  halt  being  made  at  the  latter  com- 
pany's car  barns  for  the  purpose  of  hearing  Mi. 
Lambe's  interesting  paper. 

By  courtesy  of  Lieut. -Col.  Wilson,  R.  C.  A.,  the 
Royal  Canadian  Artillery  Band  gave  a  promenade  con- 
cert on  Dufferin  Terrace,  on  the  evening  of  June  12th. 
The  delightful  music,  coupled  with  the  beauty  of  the 
electrical  decorations,  drew  to  the  spot  thous:uids  of  the 
citizens  who  shared  with  the  visitors  the  enjoyment  of 
the  occasion. 

The  trip  by  special  steamer  around  the  Island  of  Or- 
leans visiting  en  route  the  docks,  harbor  and  site  of  the 
new  Quebec  bridge,  by  invitation  of  Mr.  Frederic 
Nicholls,  Vice-President  and  general  manager  of  the 
Canadian  General  Electric  Co.,  provea  most  enjoyable, 
and  brought  to  a  fitting  close  the  convention. 

About  one  hundred  members  and  invited  guests  at- 
tended the  annual  Association  banciuet  at  the  Chateau 
Frontenac  on  the  evening  of  the  12th  June.  Among 
those  present  were  the  following  :  Hon.  L.  R. 
Pelletier,  Hon.  G.  Tanguay,  C.  Bailiairge,  H  M. 
Price,  H.  Reed,  E.  Pope,'  F.  C.irrel,  O.  J.  Be^in,  J.  J. 
O'Flaherty,  Dr.  Stewart,  Dr.  Phillips,  P.  Meyers. 
The  tables  were  attractively  decorated  with  flowers  and 
miniature  electric  lamps.  The  President,  Mr.  P.  G. 
Gossler,  ably  fulfilled  the  duties  of  chairman  and  toast- 
master.  The  toasts  were  "The  King"  "  The  Presi- 
dent of  the   United  States"   "  Our  Guests." 

At  2  p.m.  on  Thursday  a  trip  was  made  to  the  cele- 
brated Montmorency  Falls  and  the  shrine  of  St.  Anne 
de  Beaupre.  The  train  was  in  charge  of  Mr.  Ed.  A. 
Evans  general  manager  of  the  road.  At  the  falls  an 
inspection  was  made  of  the  generating  station,  from 
which  current  to  operate  the  road  is  transmitted  in  both 
directions.  This  station  haslormany  years  beenincharge 
of  Mr.  Lewis  Burran,  who  was  on  hand  to  give  all  im- 
formation.  This  was  the  first  successful  long-distance 
transmission  line  to  be  put  in  operation  in  Canada. 
When  Mr.  Fred.  Thomson, then  electrician  of  the  Royal 
Electric  Co.,  Montreal,  sugge-ted  the  possibility  of 
lighting  the  streets  of  Quebec  by  arc  lamps  supplied 
with  current  generated  at  Montmorency  Falls, he  was  the 
subject  of  much  ridicule,  which  changed  to  admiration 
when  he  had  successfully  demonstrated  the  practicability 
of  his  ideas. 


ELECTRIC  SUBURBAN  RAILWAYS. 

Bv  K,  A.  EvA.v.s. 

A  paper  was  recenlly  read  by  Mr.  C.H.  Davis,  C.E., before  the 
Canadian  Society  of  Civil  Eiij^incers,  on  the  compciition  of  steam 
vs.  electric  parallels,  in  which,  among'  other  conclusion'?,  Mr. 
Davis  look  the  j^round  that  "steam  railroads  will,  in  the  near 
future,  handle  their  suburban  and  short  distance  interurban  pas- 
senger traffic  and  mail,  express,  baggage  and  light  local  freight 
carried  in  said  suburban  and  interurban  passenger  trains  by 
electric  motive  power;  and  this,  irrespective  of  whether  operat- 
ing expen>es  are  affected  favorably  or  unfavorably."  In  this 
conclusion  the  writer  firmly  agrees,  and  proposes  to  Aiow  that 
to  carry  out  tliis  conclusion  it  is  not  even  necessary  to  construct 
a  parallel,  but  on  the  contrary,  steam  trains  and  electric  cars 
can  be  safely  operated  upon  one  and  the  same  track. 

The  writer  (as  manager  of  the  Quebec  Railway,  Light  Ac 
Power  Company,  part  of  which  company  was  formerly  the 
Quebec,  Montmorency  &  Charlevoix  Railway,  a  steam  road  op- 
erating between  the  city  of  Quebec  and  Ste.  Anne  de  Beaupre 
and  St.  Joachim,  a  distance  of  30  miles,)  inaugur  ated  a  service  of 
electric  cars  upon  the  same  track  anti  running  between  the  usual 
sleam  railway  service.  The  scheme  was  generally  consideretl  a 
bold  one  and  one  that  would  not  meet  vviih  the  success  antici- 
pated; the  results,  however,  as  will  presently  be  sliown,  have 
more  than  justified  the  innovation  and  the  expenditure  incuired. 

The  Quebec,  Montmorency  <fe  Charlevoix  Railway,  as  it  was 
formerly  called,  atler  leaving  Quebec,  passes  along  the  flats 
comprising  the  north  shore  of  Uie  Kiver  St.  Lawrence;  for  six 
miles  there  is  a  continuous  row  of  f^irmers'  and  other  dwellings 
running  on  both  sitles  of  (he  highway,  which,  howevei-,  is  on  Ihe 
lop  of  a  clifT  running  parallel  to  the  railw  iv  and  al  a  clislance 
varying  fi  om  one  half  to  one  mile  fiom  ihc  track;  at  Monlmor 
ency,  the  line  runs  through  a  small  village,  the  iiihabilanis  of 
which  are  mostly  operatives  in  a  largi;  cotton  f.iclory,  and  from 
here  the  line  runs  through  ihe  f^ollowing  parishes:  F/Angi; 
Ciaidien,  pi)pulalion  about  1400;  Chaleau  ivicher,  populalion  about 


2000;  Ste.  Anne  tie  Beaupre,  population  aboui  1501  and  St. 
Joachim,  population  about  1000.  Before  ihe  innovation  of  ihe 
electric  system,  this  populalion  were  served  in  the  winter- by  iwo 
daily  steam  trains  leaving  Quebec  at  8.50  a.m.  and  5.15  p.m.  and 
leaving  Sle.  Anne  de  Beaupre  at  7.15  a.m.  and  11.40  a.m.  In 
the  summer  by  four  daily  steam  trains,  leaving  Quebec  at  7.30 
a.m.,  10  a.m.,  5  p.m.  and  6.  i  ^  p.m.  and  Ste.  Anne  at  5-45  a.m., 
7.23  a.m.,  11.50  a.m.,  and  4.10  p.m.  Tliere  was  also  an  addi- 
tional sleam  train  between  Quebec  and  Montmorency,  leaving 
Quebec  al  2  p.m.  and  reuirning  at  3  45  p.m.  Special  trains,  as 
required,  were  also  put  in  service  10  convey  the  large  numbers 
of  pilgrims  visiting  the  Shrine  of  Stt.  Anne. 

The  residents  in  the  thickly  inhabited  portion  on  top  of  the 
cliff,  between  Quebec  and  Monlmorency,  previously  meniioned, 
did  not  patronize  Ihe  railway,  but  travelled  by  omnibuses,  of 
which  there  were  eight  or  ten. 

In  Ihe  year  prior  to  the  introduction  of  ihe  electric  c;irs,  viz., 
1899,  the  sleam  trains  carried  253,054  passengers,  including 
about  41,500  pilgrims  to  Sle.  Anne  de  Beaupre.  This  did  nol 
appear  lo  the  writer  10  be  satisfactory,  especially  during  the 
winter,  when  residents  would  take  adv.intage  of  the  good  winter 
roads  and  drive,  rather  thin  have  the  inconvenience  of  having 
to  wait  and  be  at  a  railway  station  at  a  certain  fixed  lime  ic^ 
catch  a  train.  As  a  result  it  was  decided  to  electrically  bond 
the  existing  track,  put  up  an  overhead  trolley  wire,  high  enough 
to  allow  of  brakesmen  travelling  with  safety  on  top  of  box  and 
freight  cars,  put  in  an  A.  C,  D.  C.  generatcir  at  the  electric 
power  station  al  Montmc.renc\',  and  operate  electric  cars  be- 
tween the  steam  trains.  These  cars  were  each  equipped  wilh 
four  50  h.  p.  motors  and  VVestinghouse  air  brakes,  o|)erated  l  y 
an  independent  motor,  and  were  so  geared  as  to  be  capable  of 
running  at  a  speed  of  45  miles  an  hour,  standard  railway  dr 
wheels  being  used. 

The  cost  of  this  work  for  the  30  miles  of  ti;ick  was  as 
follows  : 

lilectrically  bonding  existing  track  $  5,022 

Overhead  trolley,  including  poles,  etc   ''i.-i,8o4 

6  large  double  truck  cars,  seating  cipicl'y  54,  wiih 

motors,  etc.,  complete   51,606 

One  600  K.  W.  A.  C.  n.  C.  generator  and  water 
wheel  and  one  200  k.  w.  rotary  transformer  at 
St.  Anne,  including  switchboards,  etc   43)943 

$169,375 

Upon  its  completion,  in  addition  to  Ihe  regular  steam  railwav 
service,  which  was  continued  as  before,  cars  were  sent  out 
between  Quebec  and  Montmorency  every  hour  between  6.30 
a.m.  and  9.30  p.m.,  and  between  Quebec  and  Ste.  .Ainne  de 
Beaupre  about  every  three  hours,  and  the  following  comparative 
statement  shows  the  result  of  the  year's  operation  in  1901,  from 
which  it  will  be  noted  that  there  was  an  increase  of  218,320 
passengers  carried  and  an  increased  revenue  of  $29,07 1 .39,  with 
an  increased  expenditure  of  $5,698.46.  From  30th  June,  1901, 
to  tiate,  (i2th  June,  1902),  there  has  been  a  further  increase  of 
86,392  passengers  over  the  corresponding  period  of  last  year. 
Comparative  Statement  of  Tickets  Sold  at  Different 
Stations. 
1 899  1 90 1 

Steam  Steam  and  Klectric. 

Passengers      Amount      Passengers  Amount 

Quebec   108,103      $20,107.20       259,364  $33,976.70 

"   Pilgi'n-is   41.329         7.687.35        106,280  13,922.34 

Headleyville   2,431  45-2-.30  4.759  623.45 

Beauport   20,241  1,626.25         47.237  4,991.40 

Montinorency.  ..     17,070  2,963.60         64,5-55  6,^94.^1 

L'Ange    Gardien     11,062  1,427.10  15.669  2,048.25 

Chateau  Richer..     12,652  2,274.25         18,885  2,879.70 

Ste.  Anne   23738  4.S69-4.S         33- '90  5.4<H-S5 

Beaupre   2.198  463.60  3.691  611.50 

St.  Joachim    2,920  563  00         'o.557  1.596.62 

.\gencies   11.310         2,087.45  7.207  944-12 


Tot.i\s   253,054     $44,221.55        57". 374  $73,292.94 

The  cperaiious  for  the  year  1900  ate  omitted,  as  the  work 
of  electrifying  the  road  was  on\y  partially  compleied. 

The  omnibuses  previously  referred  to  have  been  run  out  o\ 
business,  notwithstanding  the  inconvenience  of  passengers  h.i\ - 
ing  to  walk  up  the  clifT  lo  gel  lo  Ihe  public  road  ami  their  houses, 
and  traffic  has  now  so  much  increased  that  it  has  been  fouiul 
necessary  to  run  cars  every  half  hour  l>elween  Quebec  and 
Montmorency  and  about  every  hour  between  Quebec  and  Si. 
.Vnne  ;  and  in  addition  the  steam  trains  are  run  as  fbrmeily.  On 
Sundays  and  holidays  the  resources  of  the  Company  are  so  fully 
taxed  that  it  has  been  found  necessary  to  increase  the  rolling 
slock  wilh  cars  having  a  seating  capacity  for  120  passengeis, 
and  in  addition  to  Ihe  regular  cars,  lo  run  specials  at  from  ten  to 
fitteen  minutes  interval.  It  has  also  been  found  .ibsolulely  neces- 
sary to  construct  a  double  track  between  Quebec  and  Monl- 
morency. 

The  writer,  as  an  old  steam  railway  engineer,  woukl  like  very 
much  to  enlarge  upon  Ihe  subject  of  suburb.in  r.iilways  ;ind  the 
ilesirability  of  sleam  railway  managers  stuilying  and  taking  up 
Ihe  subject,  but  sulTicienI  has,  however,  been  said  lo  show  thai 
it  is  ailvisable  ami  in  Ihe  interests  of  I  heir  companies  to  le.ive 
the  old  groove  and  not  to  allow  other  and  inilependeni  street 
railways  lo  com|)ele  for  suburban  liallic.  It  might  perhaps  be 
as  well  lo  mention  lh;il  luHwilhstanding  Ihe  IralVie  above 
mentioned,  steam  freight  and  special  pilgrimage  trains  are 
being  conslanlly  handled  and  that  no  collision  or  any  oilier 
accitU-nt  has  so  far  occurred. 
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THE  USE  OF  STORAGE  BATTERIES  IN  ELECTRIC 
DISTRIBUTION  SYSTEMS. 

By  a.  a.  Dion. 

The  writer's  experience  with  storage  batteries  in  the 
early  years  of  their  commercial  application,  when  little 
was  known  as  to  their  limitations  and  too -much  was  ex- 
pected of  them,  while  it  made  him  fully  acquainted  with 
thcii  inherent  defects,  some  of  which  have  since  been 
partly  remedied,  left  a  lasting  impression  on  his  mind  of 
their  valuable  properties. 

This  impression  was  not  generally  shared  by  those  en- 
"  gaged  in  electrical  work  at  the  time.  Indeed,  there  was 
a  prevalent  prejudice  in  America  against  the  storage  bat- 
tery, but  this  was  generally  most  pronounced  in  those 
who  knew  the  least  about  their  behavior  from  actual  ob- 
servation. This  prevailing  antipathy,  which  found  expres- 
sion in  !oud  denunciation  and  severe  condemnation  of  the 
apparatus,  could  be  traced  to  failures  in  their  use  which 
were  mostly  due  to  two  general  causes,  namely,  the 
employment  of  the  batteries  in  services  for  which  they  were 
unfitted,  and  the  weak  mechanical  construction  of  the  cells 
first  put  on  the  market. 

Nothing,  perhaps,  contributed  so  much  to  their  bad 
reputation  as  the  failures  which  followed  their  adaptation 
to  city  traction  systems  in  the  storage  battery  car.  This 
service  had  been  found  too  severe  for  the  batteries  as  they 


scope  of  this  paper  to  enter  more  fully  into  their  descrip- 
tion. 

Then  there  came  a  consolidation  in  America  of  the 
various  storage  battery  interests,  and  this  led  to  a  pro- 
cess of  selection  and  elimination,  from  which  was  evolved 
a  stronger  and  better  battery  than  had  been  made  before. 
A  cell  in  which  everything  had  not  been  sacrificed  to 
weight,  but  one  capable  of  meeting  fully  the  requirements 
of  commercial  usage  in  those  fields  of  application  for 
which  experience  has  shown  the  storage  battery  to  be 
fitted.  Then  the  range  of  application  was  narrowed,  and 
the  battery  was  not  allowed  to  tie  sold  for  uses  where  fail- 
ure might  be  expected,  and  thus  was  tlie  previously  un- 
enviable reputation  of  the  storage  battery  largely  redeemed. 

So  many  successful  applications  have  since  been  made 
that  the  electrical  engineer  cannot  now  afford  to  ignore 
the  storage  battery  as  a  factor  in  the  design  of  electrical 
plants  for  railway,  light  or  power  suppl}'. 

It  has  been  the  general  practice  in  designing  electric 
light  and  power  stations  and  in  selecting  the  equipment 
most  suitable  for  the  work  to  be  performed,  to  consider 
every  type  of  generating  apparatus  and  auxiliary  devices, 
except  the  storage  battery.  When  it  was  introduced  it  was 
generally  an  afterthought,  or  a  means  of  overcoming  a 
difficulty  which  had  developed  in  the  operation  of  a  plant. 
As  the  storage  battery  factor  has  in  many  cases  a  distinct 
bearing  on  the  capacity  of  the  generating  plant,  much  out- 
lay and  expense  would  often  have  been  saved  by  providing 
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were  then  made,  just  as  the  first  electric  motors  employed 
in  street  railway  work  'Were  found  to  be  inadequate  for 
good  and  reliable  service.  The  batteries  lacked  mechanical 
strength,  the  forming  processes  were  imperfect,  proper 
adhesion  of  the  active  material  to  the  supporting  plates  or 
grids  was  not  secured,  the  importance  of  using  a  pure 
electrolyte  was  not  well  understood,  and  the  results  were 
unsatisfactory  operation,  rapid  deterioration,  and  loss  of 
capacity. 

So-called  new  types  were  constantly  being  evolved. 
Many  and  ingenious  were  the  means  employed  to  over- 
come the  defects  which  had  developed  in  practice.  In 
reality  all  these  devices  vere  mere  niodilicati  m's  in  the 
design,  mechanical  construction,  or  manner  of  forn.ing  of 
two  fundamental  types,  the  "  Plantc  "  clectn  lytic  cell  and 
the  "  Faure  "  pasted  cell,  named  after  their  inventors. 

The  work  of  Gaston  Plante,  which  resulted  in  the  sec- 
ondary or  storage  battery,  stands  out  in  the  history  of 
electrical  development  as  a  shining  example  of  exhaustive 
investigation.  So  thoroughly  did  he  treat  the  subject  of 
secondary  generation  of  eUolric  currents  by  means  of  the 
lead  accumulator,  that  little  was  left  for  others  to  do 
in  that  line  of  work  but  to  invent  variations  on  the  orig- 
inals which  he  had  established. 

Later,  other  types  were  brought  out.  in  which  olhcr 
sub<^tanccs  than  lend  were  used  for  plates,  and  electrolytes 
of  various  kinds  were  employed,  but  it  is  not  within  the 


for  the  batterj-  in  the  first  place  as  an  integral  part  of  the 

installation. 

The  writer  does  not  claim  that  it  is  advisable  to  use 
batteries  in  all  kinds  of  electric  plants,  or  m  any  kind  of 
plant,  under  all  conditions,  but  the  motive  of  this  paper 
is  to  enter  a  plea  for  the  due  consideration  of  the  stor- 
age battery  as  a  possible  factor  influencing  the  design  of 
electrical  installations,  with  a  view  to  their  cflicicnt,  econ- 
omical and  uninterrupted  operation. 

One  of  the  most  serious  drawbacks  in  the  operation  of 
electric  supply  stations  is  the  inability  to  store  the  product, 
so  that  generating  machinery  must  be  installed  of  capacity 
sufficient  to  meet  the  largest  demand,  even  if  such  demand 
only  lasts  a  lew  liours.  and  is  only  made  once  a  year. 

One  of  the  things  most  sought  in  operation  is  close 
voltage  regulation,  regardless  of  the  amount  and  character 
of  the  lo.id. 

The  storage  battery  provides  tlie  only  known  means 
of  reducing  the  generating  plant  and  ensuring  its  opera- 
tion under  best  conditions  for  economy,  by  taking  enerptr 
therefrom  during  the  hours  of  light  U^ad  and  returning 
it  to  the  circuit  whenever  the  demand  upon  the  station 
exceeds  the  capacity  of  the  generators. 

The  storage  battery  ensures  close  rcrtilation  of  voltape 
at  the  station,  by  l  icping  :mi  even"lo;.d  <n  the  genrratT'« 
and  prime  movers  (^whether  engines  or  vr.iter  wheels"*,  thns 
maintaining  generator  losses  constant  .-^nd  prc\entinp  fluc- 
tuations of  speed.    The  voltage  may  also  be  maintained 
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coiiAtant  at  the  point  of  distribution  by  placing  a  battery 
there. 

The  storage  battery  also  ensures  uninterrupted  service, 
as  it  permits  of  shutting  down  one  or  more  units,  either 
to  make  repairs  or  for  economy  in  operation. 

These  advantages,  which  may  be  obtained  by  the  judici- 
cious  use  of  storage  batteries,  must  appeal  to  all,  but  one 
must  closely  observe  the  behavior  of  batteries  in  practical 
operation  to  fully  appreciate  their  value.  Hence  the  writer 
would  urge  those  who  have  not  already  done  so,  to  visit 
and  study  some  of  the  battery  installations,  of  which 
niany  may  be  found  in  the  United  States,  and  a  few  in 
Canada,  in  operation  under  various  conditions. 

Storage  batteries  cannot  be  charged  by  alternating  cur- 
rents, therefore  their  use  is  confined  to  installations  where 
direct  current  is  available,  but  not  necessarily  only  to 
plants  generating  or  distributing  direct  currents  exclus- 
ively. Thus,  batteries  may  be  used  in  connection  with 
the  following  systems: 

1.  Direct  current  generation  and  distribution  for  light 
and  power  services. 

2.  Direct  current  generation  and  distribution  for  railway 
service. 

3.  Alternating  current  generation  and  transmission,  and 
direct  current  distribution  for  railway  service. 

4.  Alternating  current  generation  and  transmission,  and 


occurring  at  5  o'clock,  and  one  at  8  o'clock,  separated  by 
an  intenal  of  two  hours.  In  this  case  the  maximum  rises 
to  36,000  amperes,  and  the  battery  absorbs  tlie  double  peak, 
enabling  the  generator  to  run  at  practically  the  same  load 
as  shown  on  curve  No.  i. 

The  point  brought  to  one's  mind  by  these  two  curves 
is  the  fact  that  although  the  nature  of  the  load  may  vary 
from  day  to  day,  the  actual  load  falling  upon  the  generator 
may  be  adjusted,  so  that  it  is  practically  the  same  each 
day,  the  battery  taking  the  irregularities.  This  is  of  mani- 
fest importance,  not  only  from  a  standpoint  of  efficiency, 
but  of  satisfactory  and  simple  operation. 

Curve  3  shows  the  efTect  of  a  battery  operating  at 
a  sub-station.  This  curve  shows  the  current  absorbed  and 
given  out  by  the  battery  for  twenty-four  hours.  The  vari- 
ations in  this  curve  follow  the  changes  in  load  at  this  point. 
Between  4  and  6  p.m.  the  battery  is  called  upon  for  a  max- 
imum current  of  30,000  amperes.  There  are  also  other 
short  times  in  the  day,  one  between  7  and  8  in  the  morn- 
ing, one  beween  i  and  2  in  the  afternoon,  and  one 
between  8  and  9  at  night,  during  which  the  battery 
discharges. 

The  result  of  such  operation  is  not  only  to  relieve  the 
main  station,  but  also  to  reduce  the  copper  investment 
or  copper  loss,  and  the  removal  of  the  fluctuations  of  volt- 
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direct  current  distribution  for  light  and  power  services. 

5.  Alternating  current  generation  and  distribution  for 
light  and  power  services. 

These  systems  can,  of  course,  be  mixed.  There  are 
plants  in  which  two  or  more  systems  are  combined. 

Considering  the  application  of  batteries  to  each  in  turn, 
the  mixing  or  combining  of  systems  will  not  of  course 
interfere  with   the   usefulness  of  the  batteries. 

I.  Direct  Current  Generation  and  Distrirution  for 
Light  and  Power  Services.— Upon  a  system  of  this  kind 
a  battery  can  be  installed  at  the  power  house  where  the 
current  is  distril)utcd  by  the  two  or  throe  wire  method, 
or  it  can  be  located  at  a  point  out  on  the  line  near  the 
centre  of  distribution.  In  many  cases  batteries  are  used 
at  both  places  upon  the  same  system. 

The  two  curves  which  are  marked  i  and  2, 
show  the  result  of  the  operation  upon  a  large  station. 
On  curve  No.  i  the  peak  of  the  load  is  quite  long,  last- 
ing for  practically  four  hours.  This  peak  rises  to  a  max- 
imum of  30,000  amperes,  and  of  this  amount  the  battery 
carries  about  7,000  amperes,  and  the  machinery  is  kept  run- 
ning from  5.30  p.m.  until  11  o'clock  p.m.,  at  practically  a 
constant  load  amounting  to  23,000  amperes.  The  battery 
in  this  case  receives  its  charge  during  the  morning  hours, 
from  12  o'clock  midnight  until  7  a.m.  At  this  time  the 
nctnal  lighting  load  is  not  much  more  than  5,000  amperes. 
Curve  2  is  of  similar  nature,  except  that  the  peak 
is  somewhat  different.    There  are  in  reality  two  peaks,  one 


age  due  to  the  varying  drop  in  the  conductors,  caused  by 
fluctuating  loads. 

In  most  of  the  large  Edison  systems  in  the  United 
States  now  using  batteries,  the  cells  arc  arranged  with 
several  end  cell  switches,  which  enable  feeders  lo  be 
tapped  in  at  various  points  upon  the  battery,  thus  obtain- 
ing feeders  of  varying  pressures.  This  is  of  great  import- 
ance in  handling  distribution  over  wide  areas.  Upon  very 
large  systems,  such  as  are  represented  by  the  curves  shown, 
the  load  during  light  hours  is  of  such  magnitude  that  it 
is  not  practicable  to  shut  down  the  generating  stations, 
and  in  such  cases  the  batteries  are  very  seldom  used  for 
this  load.  Upon  smaller  systems,  however,  this  feature 
is  of  great  importance,  and  it  is  usual  to  shut  down  the 
station  say  from  11  or  12  o'clock  at  night  until  the  fol- 
lowing morning.  In  one  small  plant  not  only  was  the  bat- 
tery utilized  in  this  way  from  midnight  until  morning,  but 
during  this  time  the  plant  was  locked  up,  and  the  battery 
carried  the  load  without  attendance. 

When  a  battery  is  installed  at  the  i)ower  house,  it  is 
not  necessary  to  adopt  the  old  system  of  using  two  gen- 
erators in  series  for  the  three-wire  system,  since  the  neutral 
can  be  taken  to  the  nn'ddlc  part  of  the  battery  and  the 
battery  used  to  take  the  unbalanced  portion  of  the  load. 

2  Direct  Current  Gicneration  and  Distrirution  kor 
Railway  Service. — It  is  evident  that  the  same  advantages 
which  obtain  from  the  use  of  batteries  in  gcnenil  light  and 
power  service  wil'  apply  here.    The  charge  and  discharge 
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curve,  however,  will  be  very  different,  as  the  peaks  of  the 
railway  load  will  occur  every  few  seconds.  The  generat- 
ors may  be  made  to  carry  all  day  substantially  an  even 
load,  much  under  the  maximum  demand,  and  the  regu- 
lation will  be  wonderfully  improved,  especially  if  batteries 
are  placed  at  one  or  more  points  on  the  line. 

3  Alternating  Current  Generation  and  Transmis- 
sio.'^  AND  Direct  Current  Distribution  for  Railway 
Service. — In  such  systems  (whether  combined  with  D.C. 
lighting  or  not)  the  alternating  current  is  usually  received 
from  a  distance  and  distributed  from  rotary  sub-stations. 
From  the  D.C.  end  of  the  rotary  the  distribution  is  sim- 
ilar to  the  cases  cited  above.  It  therefore  follows  that 
batteries  fulfil  the  same  general  requirements  as  before, 
and  the  battery  may  be  installed  in  the  rotary  sub-station 
in  parallel  with  the  direct  current  end  of  the  rotary,  or 
it  may  be  placed  out  upon  the  line.  The  advantages  aris- 
ing from  such  installations  are  the  same  as  discussed 
above.  In  this  case  it  has  the  additional  advantage  of 
reducing  the  number  and  size  of  the  rotaries,  and  as  an 
emergency  reserve  the  battery  has  still  greater  advantages 
on  account  of  the  added  risk  of  breakdown  on  the  A.C. 
transmission  lines.  In  most  cases  the  energy  is  derived 
from  water  power,  and  the  battery  not  only  takes  care  of 
the  fluctuations  in  the  load,  but  also  of  the  variations  in 
the  A.C.  power  available. 

4.  Alternating  Current  Generation  and  Transmis- 
sion and  Direct  Current  Distribution  for  Light  and 


But  we  have  not  considered  the  case  of  stations  which 
generate  alternating  currents  only,  or  sub-stations  receiv- 
ing alternating  currents  only,  from  a  distance,  which  dis- 
tribute alternating  currents  for  light  and  power,  but  where 
it  is  found  necessary  to  operate  rotaries  for  railway  service, 
elevator  power  service,  or  to  supply  D.C.  motors  installed 
under  a  D.C.  generating  plant,  which  has  been  displaced 
by  A.C.  apparatus.  In  any  of  these  three  cases  the  tiuctu- 
ations  of  D.C.  load  must  not  be  allowed  to  impair  the 
voltage  regulation  on,  say,  the  A.C.  lighting  feeders.  The 
storage  battery  if  placed  in  parallel  with  the  D.C.  end  of 
the  rotaries  may  be  made  to  absorb  the  fluctuations  of 
load,  and  enable  the  rotaries  to  run  steadily  under  prac- 
tically constant  load,  thus  improving  the  regulation  on  both 
the  D.C.  and  A.C.  systems  of  distribution.  At  certain 
seasons  the  peak  of  the  A.C.  lighting  load  may  come 
at  a  time  when  the  D.C.  load  is  light;  in  such  a  case  the 
battery  would  be  made  to  run  the  rotary  as  a  D.C.  motor, 
causmg  it  to  generate  A.C.  currents  in  parallel  with  the 
A.C.  generators,  relieving  these  of  part  of  the  station 
load. 

Curves  4a  and  4b,  taken  from  a  plant  in  this  coun- 
cotmtry  such  as  has  just  been  described,  show  the  im- 
provement in  the  voltage  regulation  on  the  .\.C.  incan- 
descent lighting  circuits,  following  the  installation  of  a 
storage  battery  in  parallel  with  the  D.C.  end  of  a  rotar>- 
carrying  a  street  railway  load,  said  rotary  being  supplied 
with  alternating  currents  from  the  same  busses  as  the  in 


PowER  Services. — The  behavior  and  advantages  of  the 
battery  in  such  cases  are  fully  described  under  the  preced- 
ing headings.  If  you  will  imagine  that  the  loads  repre- 
sented by  curves  No.  i  and  2,  instead  of  being  taken  from 
central  stations,  were  taken  from  the  D.C.  end  of  rotary 
sub-stations,  these  would  then  represent  very  nicely  the 
eft"ect  of  batteries  operating  in  rotary  sub-stations  supply- 
ing light,  or  light  and  power. 

5.  Alternating  Current  Generation  and  Distribu- 
tion for  Light  and  Power  Services.— Since  the  storage 
battery  is  of  necessity  a  direct  current  appliance,  it  is.  of 
course,  impossible  to  install  it  directly  in  parallel  with  alter- 
nating current  machinery,  and  where  the  entire  system,  both 
of  generation  and  distribution,  is  of  this  character,  it  is  nec- 
essary to  install  in  connection  with  the  battery  a  motor- 
generator  or  rotary,  charging  (he  battery  and  discharging 
it  through  the  direct  current  end.  On  charge  the  alternating 
current  end  of  the  rotary  will  act  as  a  motor,  and  on  dis- 
charge, it  will  act  as  a  generator  in  parallel  with  the 
alternating  current  system.  The  battery  and  rotary  can 
be  placed  in  the  main  station  or  at  points  out  on  the  line 
near  centres  of  distribution.  The  objection  to  this  method 
is  that  the  rotary  must  be  of  very  large  size,  that  is,  it 
must  carry  the  entire  oupiit  of  the  battery  when  it  is  dis- 
chardng  at  its  maximum  rate. 

The  writer  does  not  know  of  any  place  where  such  a 
sy.stem  was  ever  in.stallcd  for  the  above  purpose,  but  ro- 
taries with  batteries  in  parallel  used  for  D.C.  distribution 
have  been  employed  in  certain  cmemencics  to  assist  in 
carrying  the  A.C.  load. 


candescent  lighting  circuits.  The  E.M.F..  which  previously 
varied  10  to  15  volts,  now  varies  only  2  to  3  volts  Had 
a  battery  not  been  installed  in  this  case,  power  for  oper- 
ating the  railway  would  have  had  to  be  obtained  from 
seme  other  source,  or  a  separate  transmission  line  would 
have  had  to  be  built  from  the  power  house. 

Some  three  years  ago  the  writer  installed  a  battery  in 
Ottawa  in  multiple  with  D  C  generators,  operating  at  250 
and  500  volts,  on  a  three-xsnre  system.  The  battery  was 
placed  at  the  centre  of  d  stribution  about  one  and  a  half 
miles  from  the  station.  Owing  to  bad  speed  regulation 
of  water  wheels  and  a  varying  load  of  D  C.  motors,  includ- 
ing many  direct  connected  elevators,  it  had  been  found 
impossible  to  obtain  regulation  which  would  be  satisfactory 
to  many  of  our  customers.  Complaints  were  both  loud 
and  deep  for  a  time,  until  the  battcr>'  was  put  in  service 
.Mthough  this  battery  was  operated  wihout  booster  or 
regulating  device  of  any  kind,  the  improvement  in  regula- 
tion was  such  as  to  silence  all  complaints  and  tO  elicit 
complimentary  remarks  from  many  of  our  customers. 

The  writer  has  endeavored  to  set  forth  briefly  and  in 
a  very  general  manner  the  principal  advantages  to  he 
derived  by  using  storage  batteries  in  various  kinds  of 
installations. 

Two  more  points  might  be  considered  with  special  refer- 
ence to  the  dri\'ing  end  of  the  plants,  in  one  ca<se  a  writer 
pov  er,  in  the  other  a  steam  power  station. 

Tt  is  often  the  case  in  water  power  plants  that  power 
'•^  rented  at  so  much  a  vear.  When  this  power  is  u<;c(1  for 
lighting  or  railway  work,  in  which  there  are  hea\-T  peaks 
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of  short  duration,  it  is  evident  that  the  yearly  rental  will 

be  the  price  of  the  power  nt-ceb^ary  to  tal^e  the  highest 
peak  of  the  load.  In  these  cases  a  battery  is  used  to  cut 
off  this  peak,  thereby  lowering  the  rental  of  the  water 
power.  The  size  of  the  battery  will  depend  upon  the  inter- 
est and  depreciation  on  the  battery  investment  compared 
to  the  cost  of  rental  per  K.W.,  together  with  the  interest 
and  depreciation  on  the  cost  of  the  generating  capacity  that 
the  battery  displaces.  In  the  same  manner,  when  a  rail- 
way load  is  of  a  very  fluctuating  nature,  the  cost  of  average 
power  will  increase  on  account  of  the  fact  that  although 
the  average  of  the  fluctuations  is  the  same  as  the  average 
load  when  there  are  no  fluctuations,  the  rotary  machinery 
works  at  a  very  low  efficiency  on  a  low  load  factor,  and 
in  that  manner  the  average  power  required  increases. 

In  steam  driven  apparatus,  to  bring  out  more  fully  the 
advantages  of  a  battery  displacing  apparatus  on  a  peak, 
let  us  imagine  we  have  a  two-hour  peak;  it  means  that 
the  machinery  to  run  this  peak  will  only  be  operating  730 
hours  during  the  year,  and  will  have  to  earn  during  these 
hours  the  interest  and  depreciation  on  the  investment,  to- 
gether with  the  cost  of  operation.  This  is  clearly  impossible, 
and  besides  the  benefits,  accruing  from  the  use  of  a  battery, 
of  improved  load  factor  and  better  regulation,  the  saving 
in  first  cost  of  this  apparatus  must  be  taken  into  account. 

The  rather  high  first  cost  of  storage  batteries  makes 
the  question  of  their  profitable  employment  sometimes 
difficult  to  solve  in  their  favor,  but  as  illustrated  in  the 


tiie  various  industrial  railways  in  service  the  country  over, 
for  mining,  telpherage,  factory  transportation,  private  shunt- 
ing, in  fact  there  to-day  remains  practically  no  form  of  tra- 
velling or  conveying  mechanism  or  apparatus  which  does  not 
lind  its  most  advanced  e.xponents  using  electricity  to  a  very 
great  extent,  in  some  cases  almost  exclusively.  By  this  we 
do  not  mean  to  say  that  electrical  machinery  is  going  to 
supersede  all  other  forms  of  power  transforming  apparatus, 
or  that  it  is  the  panacea  for  every  difficulty,  for  we  are  all 
ready  to  acknowledge  that  compressed  air,  rope,  belt  and 
chain  driving,  and  the  steam  engine  have  each  their  field  which 
cannot  be  commercially  invaded  by  the  electric  motor,  but, 
on  the  other  hand,  electrical  machinery  has  made  fields  for 
itself,  and  in  doing  so  has  been  a  factor  in  the  world's  increase 
of  wealth  to  an  extent  which  a  few  years  ago  was  not  dreamed 
of.  Chief  among  these  is  the  work  of  traction  in  its  many 
and  varied  forms,  and  presumably  it  is  to  heavy  electric  rail- 
roading that  we  must  look  for  the  greatest  field  of  the  large 
output  of  the  future,  which  we  all  trust  will  be  a  feature  of 
the  years  to  come. 

A  text  such  as  this  would  occupy  us  for  a  long  time,  if  dis- 
cussed only  in  its  generalities,  and  therefore  we  must  confine 
ourselves  to  the  subject  matter  proper,  and  as  all  that  is  to  be 
laid  before  you  will  be  of  a  strictly  elementary  character,  it 
has  been  decided  to  illustrate  it  with  samples  of  the  various 
apparatus  which  go  to  make  up  the  motive  and  controlling 
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cr.ses  just  cited,  it  is  a  matter  of  calculation,  not  a  difficult 
probleni,  if  you  know  the  cost  of  producing  power,  also 
the  rate  of  depreciation  on  the  batteries  and  co.st  of  main- 
tenance, which  together  should  not  exceed  ten  per  cent, 
per  year. 

It  is  not  the  purpose  of  the  writer  lo  enter  into  any 
calculation  at  this  time,  nor  to  advise  the  use  of  batteries 
indiscriminately,  but  merely,  as  stated  before,  to  urge  the 
members  of  this  Association  to  fully  inform  themselves 
as  to  storage  batteries,  consider  well  their  advantages,  and 
reckon  with  them  when  designing  new  plants  or  additions 
to  old  ones. 


THE  ELECTRICAL  EQUIPMENT  OF  AN  ORDINARY 
STREET  CAR. 

By  a.  B.  I,ami!E,  Jr. 
Wectrie  railways,  as  we  aic  all  a«an',  are  fast  becoming 
more  numerous  throughout  the  world.  Perhaps  England  is 
making  the  greatest  strides  fo-day,  1  hough  still  far  behind 
this  continent  in  the  iiuin!  er  and  value  of  t  he  roads  in  opera- 
tion; this  i)rogre8S  being  such  lhat  from  the  (l()ul)le  reduction 
rheostatically  controlled  .'5  to  0  ton  ear  which  was  the  very 
latest  and  best  product  of  but  a  f(!W  years  biK^k,  we  have 
come  to  now  consider  a  12.')  ton  train,  the  units  weighing  2.') 
to  "^'^  tons  each,  with  some  one  of  the  varions  forms  of  master 
control  now  on  the  inarkef  ,  or  a  single  locomotive,  such  as 
those  of  the  Baltimore  and  Ohio  Railroad — not  an  uncotiinion 
sight.  E(pially  to  be  admired  are  the  many  forma  of  smaller 
equifiments  which  are  used  to  day  in  large  numbers,  such  as 


power  of  tiic  ordinary  car  with  which  we  are  all  so  familiar, 
even  if  only  through  the  fare-box;  presumably  the  logical 
way  of  handling  the  matter  will  be  to  divide  the  equii)mcnt 
into  its  main  features,  and  discuss  them  one  by  one,  the  trol- 
ley, controller,  rheostats,  motors,  etc. 

The  first  roads  put  into  service  used  two  trolley  wires  and 
two  trolleys  on  the  car,  or,  as  if  is  now  called,  were  of  the 
doidjle  trolley  type;  we  can  all  picture  the  dillicnlties  encoun- 
fered  in  such  a  form  of  construction  as  this  where  tWere  were 
furnouts,  crossovers  and  crossings  to  insulate;  it  has  to-day 
been  almost  universally  abandoned,  the  rail  being  nsed  as  a 
conductor  instead  of  one  of  the  wires,  though  occasional  sur- 
vivors are  found.  The  trolley  wire  was  round,  and  though 
soft  at  first  was  soon  made  somewhat  harder  than  that  nsed 
for  ordinary  purposes,  being  suspended  in  nearly  all  eases  by 
iiieehanieal  clips,  which  had  (he  great  disadvantage  of  being 
in  the  way  of  fhe  trolley  wheel;  the  result  was  a  heavy  blow 
every  time  the  wheel  went  luuler  the  clip.  Efl'orls  to  over- 
come this  didiculty  led  to  the  various  designs  of  the  soldered 
ear,  the  wrought  sheet  hanger,  the  Walker  cli]),  and  the  figure 
8  wire,  an  ever-improving  chain  leading  finally  to  (he  evolu- 
tion of  the  grooved  wire,  which  is  to  day  considered  the  best 
trolley  wire  equiinnent  to  be  found  in  the  market.  Tn  pass- 
ing we  should  note  thai  a,  wire  of  any  given  size  has  the 
same  resistance,  weight,  eic,  length  for  length,  irrespective 
of  whether  it  is  round,  figure  8,  or  grooved. 

The  soldered  ear  in  conned  ion  with  a  ronnd  wire  is  also 
used  extensively,  but  its  grip  is  not  as  good  as  that  of  the 
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mecliiinic-al  clijis  which  are  used  with  the  grooved  type,  and 
it  is  much  more  expensive  to  put  on  or  take  ofl'. 

The  ahnost  universal  trolley  wheel  of  this  country  for  city 
work  at  moderate  speeds,  4  to  5  inches  in  diameter,  has 
reached  a  point  where  it  might  be  eonsi  iered  standard.  It 
is  usually  made  of  brass,  though  occasionally  with  iron  with 
a  brass  center,  to  avoid  undue  wearing  of  the  wire.  It  has  a 
sppiirate  piece  bushing,  wliich  can  be  renewed  cheaply,  a  steel 
spindle  automatically  luLricated  by  oil  or  graphite,  and  is 
carried  by  a.  malleable  iron  harp,  designed  to  as  mucli  as  pos- 
sible prevent  catching  in  the  overlie  id  work.  There  are  of 
course  numerous  styles  and  sizes  of  what  might  be  termed 
freak  wheels  running  up  to  as  much  as  10  inches  in  diameter, 
ior  high  speed  duty  0  inches  is  a  common  size.  There  is  also 
the  sleet  cutter,  used  in  loc  Jities  troubled  with  storms  in 
cold  weather  to  clear  the  trolley  wire  of  the  accumulated  ice 
and  snow. 

Under  the  heading  of  trolleys,  we  should  mention — we 
have  not  time  to  go  into  them  in  detail — such  other  current 
collecting  devices  as  the  third  rail,  the  conduit  systems,  and, 
as  a  curiosity,  the  roller  trolley.  This  latter  is  used  quite 
extensively  to-day  on  the  Continent,  though  it  has  never 
made  any  great  progress  in  this  country;  it  was  exploited  to 
a  certain  extent  by  the  old  Walker  Company.  The  pressure 
of  the  wheel  against  the  trolley  wire  is  somewhere  about  20 
to  40  pounds,  which,  after  the  addition  of  the  pressure  or 
strain  necessary  to  balance  the  weight  of  the  wheel  harp  and 
jiole,  means  a  tremendous  strain  on  the  trolley  stand  and  the 
superstructure  of  the  car;  few  realize  how  large  it  is.  When 
horse  cars  were  first  changed  over  to  electric  ])ropulsion,  this 
great  roof  strain  was  not  recognized,  and  the  cars  soon  pre- 
sented badly  distorted  roofs;  modern  practice  provides  a  long 
^rnd  heavy  wooden  trolley  stand  oii  which  is  mounted  the 
metal  base,  thus  distributing  the  stresses  uniformly  over  the 
roof.  The  trolley  poles  to-day  are  all  steel,  usually  seam- 
less and  graduated  in  thickness  and  diameter  from  top  to 
bottom,  sometimes  reinforced  near  the  stand;  the  first  equip- 
ment was  wood,  with  a  wire  run  down  the  side  to  carry  the 
current.  The  latest  types  of  stand  being  brought  out  to-day 
are  low,  provided  with  ball  bearings,  and  arranged  so  that 
the  pressure  on  the  trolley  wire  is  approximately  uniform,  no 
matter  what  the  height  of  the  pole;  it  will  be  readily  recog- 
nized that  this  latter  feature  is  a  valuable  improvement.  The 
latest  addition  to  the  standard  car  equipment  is  the  trolley 
catcher,  of  which  there  are  two  broad  types,  those  which  pre- 
vent the  wheel,  when  it  comes  off  the  wire,  going  more  than 
6  or  8  inches  a'  ove  it,  and  the  style  which  not  only  does  this 
but  in  addition  immediately  pulls  it  some  15  or  18  inches 
below,  rendering  its  catching  in  the  overhead  structure  a  ro- 
mote  possibility. 

The  next  device  through  which  the  current  passes  is  the 
protector  or  fuse,  provided  for  two  purposes,  first,  to  protect 
the  system  against  any  fault  in  the  eir  equipment,  which 
would  otherwise  amount  to  a  short  circuit,  shutting  down 
the  complete  road,  or  at  any  rate  part  of  it,  and  secondly,  to 
protect  the  motors  from  too  much  current,  whether  caused 
by  too  many  passengers  or  too  many  trailers,  or,  as  is  much 
more  frequent,  by  improper  handling  of  the  controller.  The 
original  equipment  was  a  plain  ordinary  fuse  b-jx  usually 
])laced  imder  the  platform,  but  since  the  replacing  of  a  fuse 
was  a  dirty  and  tedious  proceeding,  there  was  introduced  the 
double  throw  fuse  box  mounted  in  the  hood.  If  one  fuse  blew 
there  was  another  already  in  place  to  which  to  turn;  all  that 
M'as  necessarj'^  was  to  tlu'ow  the  handle  over.  Contempor- 
aneous with  this  was  the  magnetic  blowout  fuse  box,  with 
which  we  are  all  familiar.  All  the  foregoing  were  first-cla-ss 
in  their  day,  but  have  been  gradually  superseded  bj'  the  cir- 
cuit breaker,  which  stands  to-day  as  the  standard  car  fusing 
or  safety  device  of  modern  practice. 

If  the  car  is  provided  witli  an  ammeter  it  is  usual  to  insert 
it  next  in  the  circuit.  Such  an  instrument  is  a  somewhat 
unusual  equipment  except  on  the  heavier  cars  used  for  high 
speed  work. 

The  current  goes  now  to  the  controller,  the  case  ]>laced  on 
the  ear  platform,  and  which,  actuated  by  tht>  motorman, 
makes  the  ear  go  fast,  or  slow,  or  stop,  according  to  the 
position  in  which  the  handle  is  placed.  Just  as  the  ordinary 
constant  speed  stationary  motor  is  started  to-day  by  the 
insertion  of  resistance  in  series  with  its  armature,  so  the  first 
I'ailway  motors  were  controlled  in  a  similar  minner,  the 
Thomson-Houston  type  with  the  operating  handles  on  the 
platform  controlling  thro\igh  wire  cables  a  semi-circular 
rheostat,  placed  under  the  car;  the  e(piipm(>nt  '  eing  some- 
times known  as  the  "stemwindei-"  is  perhaps  the  most  widely 
known  of  this  type.  Recognizing  the  wastefulness  of  this 
method,  especially  where  a  motor,  as  is  the  case  in  railway 
work,  has  to  be  run  st  much  of  its  time  at  less  than  full 
speed,  there  was  brought  out  the  Edison  drum  controller, 
which  was  more  economical  in   that   it  aHered   the  speed 


],artly  by  the  use  of  a  rheostat,  aad  parily  by  varyiiig  tj." 
field  strength  by  connecting  the  coils  composing  the  field,  of 
which  there  were  several,  into  various  combinations  of  series 
and  multiple.  This  was  a  great  improvement  in  another 
dii'ection  also,  as  it  brought  the  working  p  irts  up  on  the 
[datform  where  they  could  be  easily  inspected,  the  Westing- 
house  Company  bringing  out  a  somewhat  similar  ty]>e,  in 
which  the  growing  duty  imposed  upon  street  railway  appara- 
tus was  recognized  by  making  the  working  parts  heavier  and 
more  substantial.  After  these  came  the  type  whidi.  in  com- 
bination with  a  rheostat,  put  the  motors  in  series  or  in  mul- 
tiple, as  desired,  whence  the  name  series-parallel,  this  idea 
Ijeing  the  principle  underlying  all  the  various  types  of  present 
day  apparatus,  the  economy  in  power  consumption  over  a  pure 
rheostatie  control  being  so  marked  that  nobody  to  day  would 
entertain  the  latter  for  a  minute;  the  main  principles  gov- 
erning its  ojjeration  can  be  outlined  as  f.tllows: 

The  variable  speeds  necessary  during  the  day's  operation 
of  a  car  can  be  obtained,  as>;>iniing  that  the  load  is  ke|>t  c<in- 
stant,  only  l.y  varying  the  voltage  imj)ressed  upon  the  motors. 
Tliis  variable  voltage  can  b->  produced  either  by  inserting 
resistance  in  series  with  tlie  two  motors  conne<-te<i  in  paral- 
lel, or  by  connecting  the  two  motors  themselves  in  series,  in 
the  latter  case  one  can  be  said  to  act  as  a  resistiinee  for  tjic 
other,  each  running  at  approximately  hnlf  s]>eed  and  pro- 
ducing a  counter  E.M.F.  of  250  volts,  the  two  added  together 
balancing  the  impressed  or  line  voltage  of  .'iOO.  When  con- 
nected in  this  way  the  current  goes  through  one  nmlor  and 
then,  instead  of  through  a  wasteful  resistance  I  in  which  c-ase 
you  woidd  need  another  current  of  e<|ual  amount  to  operate 
the  other  motor),  the  same  current  gties  on  through  the 
see(md  motor  and  in  so  doing  ]>roduces  useful  motion.  Th» 
result  of  this  is  that  with  the  motors  in  series  the  current 
and  consequently  the  jtower  consumption  is  just  half  what 
it  would  be  if  the  same  reduced  si>eed  were  obtained  by  means 
of  resistance.  Further,  if  the  voltage  delivered  to  each  motor 
lie  changed  abruptly  from  0  tt>  250,  and  from  there  to  500, 
without  any  intermediate  graduations,  the  speed  of  the  car 
would  be  correspondingly  jerky,  and  so  it  is  found  necessary 
to  insert  rheostats,  but  for  a  short  time  only,  in  circuit  with 
the  machines,  both  when  first  put  into  series  and  also  when 
first  thrown  into  parallel;  these,  however,  are  almost  imme- 
diately cut  out,  in  3  or  4  steps,  and  thus  a  gradual  aocelem- 
tion  is  (ditained.  We  thus  see  that  the  series-parallel  con- 
troller, of  whatever  tyju-.  is  a  jueec  of  apparatus,  a  comhin- 
ati(  n  of  switches,  which  are  arranged  so  that  the  rotation  of 
the  drum  first  connects  the  two  motors  in  series  with  each 
other  and  a  rheostat,  by  further  rotation  of  the  i-yliidcr 
this  latter  being  gradually  cut  out  until  the  ni.u..s.  .  my  are 
left;  next  they  are  connected  in  parallel  with  each  other,  the 
ilieostnts  being  again  inserted  to  ]>revent  the  sudden  rush  of 
current  and  the  corresi>onding  increase  of  speed  which  would 
otherwise  result;  again  the  rheostats  are  cut  out.  leaving 
the  motors  alone  '  ut  now  in  parallel.  Th"  first  step  of  the 
contrcdler  gives  the  slowest  car  speed  available,  the  current 
consumption  of  the  car  being  the  same  as  that  in  each  of  the 
motors,  seeing  tliat  the  same  current  goes  first  through  one 
and  then  through  the  other:  the  last  step  of  the  c«->ntrollcr 
irive*  the  highest  speed,  the  car  now  consuming  twice  the  cur- 
lent  in  each  motor,  seeing  that  two  entirely  separate  and 
approximately  equal  currents  are  passing  through  each 
machine. 

This  type  of  apparatus,  irrespective  of  the  manufacturer 
whose  name  it  bears,  presents  the  same  general  fcatiires. 
The  reversing  switches,  one  for  each  motor,  are  contained  in 
the  same  case  as  the  main  cylinder  (in  the  first  equipments 
they  were  separate,  being  mounted  under  the  platfonn).  and 
are  mechanically  interh  eked  with  the  main  cylinder.  s<i  that 
they  cannot  be  operated  unless  the  latter  is  in  the  off  p«wi- 
tion,  nor  in  turn  can  this  be  moved  if  the  reverse  cylinder 
be  in  its  center  or  olT  position,  Th':*  first  intcrhvk  is  pro- 
vided for  two  reasons,  namely,  that  it  is  highly  undesirahle. 
both  on  account  of  its  etTects  on  the  motors  and  on  the  line, 
that  a  man  should  have  the  ]>ower  to  suddenly  reverse  a  car 
without  having  to  first  throw  off  the  current,  and  again,  the 
reversing  switch  being  buill  with  but  s;\iall  clearances  be- 
tween the  various  |iarts  and  practically  no  arc  disrupting 
power,  if  o(|>ened  with  current  on  would  proliably  be  destroyed 
by  the  resultant  arc.  The  second  interhvk  provides  a  quick 
means  of  noting  the  position  of  the  main  cylinder,  and  also 
of  insuring  that,  in  the  absence  of  the  reversing  handle,  the 
car  cannot  be  moved  either  accidentally  or  '  y  interference. 
Switches  are  provided  for  cutting  out  each  motor,  obviously 
a  great  imiu-ovement  over  the  original  method  of  disconnect- 
ing the  car  wiring,  at  the  p(un1  where  it  entered  the  motor, 
by  means  of  a  screwdriver.  When  the  controller  is  built  !*» 
that  these  switches  ie]dacc  the  machine  which  has  Wen  cut 
out.  by  closing  the  circuit,  they  also  interlock  with  the  main 
cylinder,  so  as  to  ]irevent  the  latter  going  Wyond  the  scries 
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ste^.s,  \\\  I'ii  the}'  .jim^.iy  ciil.  o..  t..e  oUiM.iiiig  mii.-iuiU! 
leave  open  the  circuit  in  whic;h  it  was  formerly  connected; 
no  interlock  exists  and  the  car  takes  no  current,  and  conse- 
quently does  not  move  until  the  main  cylinder  is  turned  to 
the  parallel  steps.  The  remaining  feature  worthy  of  note  is 
the  are  disrupting  device  which  is  provided  on  the  main  cylin- 
der of  practically  all  series-parallel  equiimients,  the  magnetic 
blowout.  It  will  readily  be  recognized  that  the  work  of  a 
controller,  especially  on  a  city  road  where  it  is  in  almost 
constant  use,  is  sometliing  tremendous,  and  that  the  effect 
of  the  arcs,  if  not  !  roken  as  quickly  as  they  are  by  this  device, 
would  lessen  the  life  of  the  weaiing  parts  in  a  v*ry  marked 
degree,  or  conversely,  to  got  the  same  life  j'ou  would  have  to 
build  a  much  larger  and  therefore  much  more  costly  piece  of 
apparatus.  In  fact  the  present  spacing  of  the  fingers,  with- 
out the  blowout  feature,  would  not  break  the  arc  at  all,  and 
almost  every  time  you  turned  the  cylinder  off,  if  carrying  a 
current  approacliing  tue  full  load  oi  the  motois,  you  wmild 
get  a  suori  circuit. 

Controllers  are  built  to  liaiulle  both  two  and  four  motor 
equipments;  the  two  tyjies  do  not  differ  to  any  great  extent, 
"it  being  usual,  in  four  motor  cars,  to  connect  two  machines 
permanently  together,  usually  in  pai-allel,  and  consider  them 
as  one  machine;  the  other  being  treated  similarly,  the  con- 
troller taking  these  two  groups  as  if  they  were  two  motors 
only,  instead  of  two  xuiits  each  consisting  of  two  motors,  and 
putting  them  in  series  or  in  parallel  as  desired.  The  main 
dilferance  between  a  two  and  a  four  motor  controller,  apart 
from  the  fact  that  the  latter  is  larger  and  heavier  in  its  con- 
ducting parts,  is  in  the  reversing  switch,  which  has  two  sets 
of  .fingers  for  two  motors,  and  four  for  four  inotors.  It  is 
essential  that  there  I  e  a  complete  reversing  switch  for  each 
and  every  motor  on  the  ear;  if  not,  the  result  will  be  ex- 
tremely unequal  field  strengths,  or,  in  other  words,  the  work 
of  driving  the  car,  instead  of  being  performed  by  each  motor 
doing  its  own  share,  is  left  nearly  all  to  one. 

Tests  hmve  shown  motor  currents  of  60 — 30,  80 — 20, 
90 — 10,  125 — 15  amperes  respectively  on  the  machines  of  a 
two  motor  equipment,  and  on  four  motors  90  — 40  — 20  — 5. 
The  same  ear  when  equipped  with  a  proper  four  motor  con- 
troller, the  motors,  rheostats,  loads,  etc.,  being  unchanged, 
gave  readings  of  identically  the  same  value  on  all  motors, 
namely,  20  amperes. 

The  weakened  field  system  of  speed  control,  obtained 
either  by  cutting  out  some  turns  of  the  field  wire,  or  by 
shunting  part  of  the  field  current  through  a  resistance,  used 
originally  with  the  Thomson-Houston  rheostatic  system,  was 
continued  when  the  series-parallel  equipment  was  first  intro- 
duced, but  has  been  discarded  by  later  practice.  It  was  found 
to  be  more  or  less  of  a  complication,  especially  when  used  in 
connection  with  multipolar  machines,  whose  use  was  not  war- 
ranted by  the  results  obtained. 

Roads  operating  high  speed  four  motor  e(]uii)monts  fre- 
quently find  it  necessary,  or  at  any  rate  desirable,  to  be  able 
to  reduce  the  maximum  possible  speed  of  their  equipments 
without  being  compelled  to  keep  the  rheostats  constantly  in 
circuit,  examples  being  cases  where  municipal  ordinances 
require  slow  speeds  witliin  their  limits,  or  where  exigencies 
of  the  service  demand  that  equipments  normally  arranged  for 
high  speeds  1  e  available  for  shunting.  This  condition  is  con- 
veniently met  by  the  addition  t'j  the  stand  ird  controller 
equipment  of  what  is  called  a  commutating  switch,  a  piece 
of  apparatus  which,  distinct  from  the  controller  which  it  ac- 
companies, performs  the  function  of  connecting  the  two 
motors  com])<)sing  each  group  in  series  for  slow  speeds,  shunt- 
ing, or  heavy  haulage,  in  parallel  for  normal  operation  at 
high  speeds.  With  this  switch  set  in  tlie  series  i)osition,  all 
four  machines  will  be  in  scries  on  the  seiies  stc\in  of  the  main 
cylinder  (A),  when  the  latter  is  turned  to  the  parallel  posi- 
tion two  motors  in  series  ar  -  put  in  par  illel  with  two  in 
series  (B),  with  the  commutating  switch  .set  for  jiarallel  con- 
nection the  combinations  become  respectively  two  in  parallel 
in  series  with  two  in  parallel  (C),  and  all  four  in  parallel 
^D).  Assuming  the  line  voltage  and  car  weight  to  be  un- 
changed, A  gives  tlie  least  power  consumption  and  the  slow- 
est speed,  D  requires  most  current  and  produces  the  highest 
B[)eed,  B  and  C  are  identical  in  their  results.  An  evccplion 
to  the  foregoing  might  be  noted  in  those  cases  where  loco- 
motives, normally  designed  for  large  tractive  power  at  slow 
speeds,  are  sometimes  required  to  develop  higher  speeds  when 
running  light,  in  wliich  event  the  s?rie3  connection  is  the 
normal  position  of  (he  commutating  switch,  it  being  turned  to 
parallel  only  when  the  more  or  less  infrequent  call  comes  for 
high  speed.  This  switch  not  being  intended  for  o])eration 
when  the  ear  is  in  operation,  is  not  provided  with  any  pro- 
vision for  extinguishing  the  are;  if  opened  widi  current  on 
the  motors  it  would  prol  ably  be  destroyed. 

There  arc  several  interesting  peculinrities  in  connec- 
tion   with     the    series-parallel    method    of    control,  the 


reasons  for  which  are  not  always  a|>|>aioiu.  One  i-s 
that  of  wheel  sli|)ping,  which  is  especially  trouble- 
some with  single  truck  cars.  If  one  of  a  pair  of.  wheels 
start  to  slip,  the  motor  in  series,  it  will  be  seen  that  it  is 
aliuist  impi.  s.sible  to  gel  reasonable  traction  fu  ni  the  car  as 
\(  ng  as  the  motors  remain  connected  in  this  manner,  because 
that  motor  which  is  running  comparatively  fast,  due  to  its 
^rousequeit  hi^li  counter  E.M.F.,  tikes  but  littlj  ciirrc:!t. 
This  in  turn  means  that  the  other  machine,  being  aetuatcr 
l  y  the  same  current,  has  but  a  small  torque  due  to  the  little 
current  flowing,  and  the  grip  of  the  slipjiiug  wheels  being 
[)ractically  nil,  the  total  tractive  \nmcr  of  the  car  is  but 
small.  On  the  other  hand,  if  the  motors  were  in  parallel,  the 
one  not  slip])ing,  due  to  its  slow  s;)eed  and  consequent  low 
counter  E.M.F.,  would  take  a  large  cuirent  and  therefore 
have  that  much  more  tractive  power.  Wheel  slippage  is  much 
more  common  on  single  than  on  double  truck  cars,  because  in 
the  former  it  is  comparatively  easy  to  unbalance  the  distri- 
bution of  weight,  in  the  latter  tlu^  relative  length  of  the  car 
past  the  trucks,  or  the  overhang,  as  it  is  called,  is  niucli  less, 
and  consequently  the  position  of  the  ])assenu(Ms  has  less  in- 
fluence. On  the  ot'ier  hand,  a  siiigl.'  tru-k  cir,  with  tlie 
modern  long  rear  platform,  is  frequently  loaded  down  so  as  to 
^.ake  quite  a  large  anouut  of  weight  olT  th'^  front  wlie'di: 
again,  at  starting,  which  is  the  time  8li])|)i!tg  is  felt,  the  tru<  k 
tends  to  go  forward  and  the  body  to  stay  behind,  the  result 
is  a  tilting  action  also  tending  to  decrease  the  weight  on  the 
front  wheels.  For  this  reason,  and  also  because  dirt  or  snow 
is  encountered  first  by  the  front  wheels  and  the  rail  more  or 
less  cleaned  by  them  before  the  rear  pair  j)ass,  single  truck 
cars,  when  on  straight  track,  usually  slip  most  in  the  frtint 
wheels.  On  the  other  hand,  when  on  curves  the  front  flanges 
grip  on  the  sides  of  the  rail  head,  nnd  also  o'l  the  lip  if  a 
grooved  section  be  used,  the  trailing  )iair  riding  comparatively 
free,  so  that  the  condition  is  reversed,  the  rear  wheels  being 
more  likely  to  slip. 

Another  peculiar  point  is  that,  under  a  certain  conditioji 
of  trouble  with  the  wiring  or  controller,  a  cat  which  nor- 
mally gathers  speed  with  each  successive  step  of  the  con- 
troller, runs  faster  on  some  of  the-  series  or  lower  speed  steps 
than  on  the  first  one  or  two  of  the  parallel  positions,  this 
condition  being  that  of  a  ground  on  the  wiring  of  No'.  I 
motor  between  the  point  of  its  leaving  the  machine  and  enter- 
ing the  controller,  and  which,  until  the  inotors  are  not  in 
scries,  virtually  short  circuits  midline  No.  2;  consequently 
the  latter  is  not  In  circuit  until  the  controller  is  turned  to 
the  parallel  position. 

The  foregoing  applies  to  individual  controllers,  one  or  two 
per  car,  manually  operated,  the  multiple  unit  or  master  con- 
trol system  involves  various  special  features;  it  is  not  pos- 
sible in  the  scope  of  this  paper  to  do  more  than  enumerate 
the  bread  principle,  which  is  as  folloM'S: 

Each  car  equipped  for  master  control  has  mounted  upon  it 
its  own  motors,  two  or  four  in  numi  er,  a  main  controller  to 
handle  them,  a  set  of  bus  wires,  extending  from  end  to  end  of 
the  car  and  eonnectable  to  those  of  the  next  car,  for  moving 
this  controller,  and  one  or  two  master  controllers  for  ener- 
gizing these  bus  wires.  From  the  foregoing  it  follows  that 
when  the  bus  wires  of  two  or  more  cou|)led  cars  are  con- 
nected they  can  be  energized  throughout  the  whole  length  of 
the  train,  from  any  one  master  controller  desired.  When 
this  is  done,  current  liaving  been  turned  on  to  these  bus  wires 
from  seme  one  of  the  master  controllers,  all  the  various  main 
controllers  move,  and  obviously  siniultaueously,  assiiniiiig 
dillcrent  positions  according  to  which  of  these  bus  wires  bo 
energized,  and  in  doing  so  they  in  turn  connect  the  motors 
into  series  or  jiarallel,  similarly  to  the  hand-operatco  appa- 
ratus. It  will  thus  be  seen  that  any  number  of  motors, 
mounted  on  various  cars,  can  be  siinultaneously  varied  in 
s])eed  by  the  operation  of  any  one  small  master  controlhn-. 

There  are  three  systems  now  on  the  market,  the  Sprague, 
Westinghouse,  and  Oeneral  Electric,  The  Sprague  Company 
use  a  main  controller,  modelled  somewhat  after  those  built 
for  hand  operati m.  re]ilaciiig  the  inotoriiian's  handle  by  a 
small  motor.  The  Westinghouse  Com|)aiiy  use  an  air  cylinder, 
with  a  pinion  and  rack,  in  jilace  of  this  small  motor,  c<mtrol- 
ling  the  admi.ssion  of  air  to  the  cylinder,  and  thus  the  move- 
ment of  the  pislo  i,  b  ,-  elect  ric  illy  operated  valves.  The 
(Jeneral  Electric  Comiiany  divide  the  main  controller  into  :i 
number  of  sejiarate  s\v  itches,  consisting  of  a  movabl(>  arm,  on 
the  end  of  which  is  mounted  a  contact,  (his  arm  '  eing  actu- 
ated by  a  solenoid  supplied  widi  current  from  the  bus  wires. 
The  question  of  brakes  does  not  properly  enter  into  the 
electric  equipment  of  a  c:ir,  CNC'iil  this-  which  are  electri- 
cally operated,  though  it  is  interesting  (o  note  the  various 
styles  and  classes  which  have  become  more  or  less  stamhird. 
There  arc  in  use  to-diiy  three  iniiii  types,  the  manuiil,  me 
chanical,  and  eleclrical.  The  greater  ])ar(  of  the  equipnien(s 
in  ordinary  city  work  belong    to  the    first  division,  being 
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equipped  with  spring  or  gravity  release,  and  occasionally  be- 
ing reinforced  with  the  safety  device  of  a  plunger  arranged  to 
act  as  a  block  behind  the  rear  wheels,  used  only  on  systems 
running  over  numerous  heavy  grades  on  which  stops  have 
to  be  made.  In  the  mechanical  class  are  grouped  those  types 
whose  breaking  mechanisms  are  actuated  by  the  motion  or 
momentum  of  the  car  through  the  medium  of  a  clutch  mounted 
on  one  of  the  axles.  The  air  system  would  also  come  under 
this  head;  there  are  two  distinct  nietliods,  one  in  which  the 
car  reservoirs,  comparatively  small,  are  charged  from  a  motor 
and  pump  carried  on  the  car  itself,  and  the  storage  system, 
in  which  the  cars  are  replenished  from  a  common  pump  situ- 
ated at  some  convenient  point  on  thfe  line,  in  which  event  the 
ear  storage  tank  is  relatively  larger.  Tlie  electric  types  oper- 
ate either  by  friction  discs,  one  revolving  with  the  axle  and 
the  other  mounted  on  the  motor,  or  by  a  solenoid  pulling  a 
jdunger  on  to  the  rail  head  and  at  the  same  time,  through  a 
suitable  system  of  cams  and  levers,  setting  the  shoes  on  the 
wheels  in  the  ordinary  manner.  In  both  types  the  current, 
which  is  obtained  by  operating  the  motors  as  generators,  is 
controlled  by  the  main  cylinder,  which  is  then  provided  with 
additional  steps  and  turns  backwaid  from  the  oil'  position. 
There  is  also  the  emergency  electric  brake,  which,  while  not 
commercial,  may  occasionally  be  of  great  service,  it  will  be 
discussed  latei-. 

The  lighting  of  practically  all  our  modern  cars  is  by  means 
of  incandescent  lamps,  and  presents  no  special  features;  they 
sl»ould  in  all  cases  ba  equipped  with  reflectors,  whether 
Hiounted  in  groups  or  singly.  Cars  built  lately  are  usually 
equipped  with  either  bullseyes  or  illuminated  signs  to  indi- 
cate the  route  to  which  they  belong;  these  are  furnished  with 
light  by  either  a  series  of  lamps  of  their  own,  or  else  by  some 
of  those  which  also  light  the  car. 

It  is  now  usual  in  the  case  of  double-ended  cai's  to  arrange 
the  headlight  so  that  when  one  is  in  use  'the  vestibule  light 
on  that  platform  is  extinguishea,  and  vice  versa;  this  is  ac- 
complished ether  by  means  of  a  removable  headlight,  in  which 
'case  the  actio :i  is  automatic,  the  transferring  of  the  Limp 
itself  accomplishing  the  switching;  or  else  if  the  headlights 
are  stationary,  one  on  each  end,  switches  are  used  to  light 
eitlier  them  or  the  vestibule  lamp  as  desired. 

The  headlight  most  frequently  consists  of  an  incandescent 
lamp,  mounted  inside  a  weatherproof  case,  which  also  con- 
tains a  rellector,  more  or  less  efficient  according  to  the  money 
put  into  it,  though  very  frequently,  especially  for  interurban 
work,  where  cars  are  run  at  a  fairly  high  speed  and  therefore 
?quire  a  somewhat  greater  length  of  road  in  which  to  stop, 
arc  lamps  are  used  for  this  purpose.  Being  on  a  500  volt 
circuit,  they  require  a  rheostat  in  series,  sometimes  the  in- 
candescents  in  the  inside  of  the  car  are  used  for  this  purpose, 
thr)ugh  it  is  more  usual  to  employ  a  dead  resistance.  In  the 
more  temperate  climates  this  is  occasionally  used  as  part  of 
the  car  heating  system,  being  mounted  under  the  seats  and 
arranged  with  radiating  facilities,  so  tliat  the  hot  air  coming 
from  them  assists  in  warming  the  car.  Occasionally  the  cars 
are  equipped  with  arc  lamps  for  inside  ligliting  as  well  as  for 
the  headlight,  in  which  case  they  are  all  run  in  series. 

On  those  sysLejiis  wiiich  require  artilioi.il  hc.itiiig  of  the 
cars,  the  method  by  which  it  is  to  be  accomplished  is  a  very 
moot  point,  coal,  hot  water  and  electric  all  1  cing  available, 
the  advantages,  from  tl\e  passenger's  point  of  view,  being  all 
^^itll  the  latter;  there  is  also  much  to  bo  said  in  its  favor 
from  the  operator's  standpoint.  In  the  first  place  it  is  abso- 
lutely clean  as  compared  with  any  form  of  stove,  there  being 
no  ash  to  cause  dust,  nor  fuel  of  any  sort  to  carry  along  with 
the  car;  if  properly  built  they  present  no  source  of  fire  risk; 
they  give  of!'  no  noxious  fumes,  ready  for  instant  service  Ihey 
do  not  occupy  the  conductor's  attention  which  might  profit- 
ably be  employed  elsewhere,  and  if  projierly  arranged  they 
distribute  the  heat  all  along  the  car  in  the  place  where  it  is 
most  needed,  namely,  near  the  floor.  On  the  other  hand,  any 
form  of  coal  stove  placed  in  the  ear  body  is  notoriously  de- 
ficient on  all  of  the  above  points,  scratching  the  frame  when 
being  taken  in  and  out,  a  source  of  dust  and  dirt,  it  is  unani- 
mously voted  a  nuisance  by  everybody;  the  only  thing  to  he 
said  in  favor  of  any  of  the  various  forms  of  heating,  opposed 
to  electric,  is  that  they  are  cheaper.  Roughly  speaking,  it 
costs  something  like  seven  times  as  much  to  heat  a  car  elec- 
trically as  it  does  by  coal,  or  to  put  the  matter  in  another 
way,  seeing  that  the  average  horse  power  eonsum]ition  of  an 
ordinary  city  car  will  be  somewhere  in  the  neighborhood  of 
20  h.p.  per  hour,  and  that  of  the  heaters  5  to  10.  it  will  at 
f  ncc  ;e  reccgnizcd  that  if  the  cars  are  to  be  heated  electric- 
aily  that  the  generating  equipment,  with  the  engines  and 
boilers  or  water  wheels  to  operate  it,  must  be  materially  in- 
creased over  that  necessary  for  the  work  of  projielling  alone. 
It  is  usual  in  electric  heating  to  provide  means  for  varj-ins; 
the  temperature  and  correspondingly  the  current  consmued. 


by  dividing  the  heaters  into  sections  and  connecting  taese  m 
various  combinations  of  series  or  parallel. 

The  rheostats  of  modern  equipments  are  usually  built  of 
some  form  of  iron  resistance,  coiled  iron  vrire,  iron  ribbon,  or 
i-ast  iron  girds,  the  latter  being  the  latest  form.  They  are 
lequired  to  dissipate  considerable  energy  in  the  form  of  heat, 
and  therefore  have  to  be  kept  more  or  less  away  from  ti^ 
car  body,  usually  bing  mounted  on  insulated  supports  to  thr 
under  side  of  the  frame^^ork  where  they  j^an  be  got  at  for  in- 
spection, and  still  not  be  in  the  way  of  water  and  dirt  from 
the  wheels  and  street. 

The  usual  equipment  is  not  designed  to  remain  in  circuit 
for  any  appreciable  period  longer  than  that  necessary  to  start 
the  car,  which  is  the  reason  for  marking  only  certain  of  the 
controller  steps  as  running  positions;  if  the  cylinder  be  left 
too  long  on  those  which  have  the  wliole  or  part  of  the  rheo- 
stats in  circuit,  they  are  likely  to  be  damaged.  LVmimercial 
requirements,  which  are  the  limiting  features  of  all  apparatus, 
seldom  call  for  continuous  running  on  any  of  the  rheostatie 
steps;  if  desired  it  is  only  a  matter  of  money  to  put  in  suf- 
ficient capacity  to  Le  able  to  do  ao.  In  locomotive  work, 
where  shunting  at  slow  speeds  is  a  necessity,  the  rheostats 
are  made  much  larger,  the  equipment  for  a  pair  of  motors 
used  for  this  class  of  work  being  in  some  cases  as  much  as 
four  to  five  times  as  large  as  that  necessary  to  control  it 
for  ordinary  traction  duties. 

We  next  come  to  the  consideration  of  the  motors  them- 
6elves,  they  constitute  that  part  of  the  equipment  in  which 
the  electrical  energy,  conveyed  from  the  statioruiry  trolley 
wire  to  the  moving  car  by  means  of  the  trolley  pole,  is  con- 
verted into  mechanical  power,  the  machine  which  forms  the 
actual  source  of  motion  of  the  car.  The  electric  motor,  as  we 
have  so  often  been  told,  was  more  or  less  accidentally  brought 
to  light;  it  being  discovered  that  an  ordinary  dynamo  if  sup- 
plied with  current  would  rotate  and  deliver  mechanical  power 
from  its  shaft;  similarly  the  first  street  railway  motors  were 
dynamos,  arc  machines  it  is  generally  reported,  coupled  to  the 
axle  by  means  of  belting  or  chains;  these  were  soon  followed 
by  maeh'/ies  designed  for  this  particular  work,  the  first  types 
being  bi  polar,  with  high  speed  armatures  and  double  reduc- 
tion gearing  {two  pinions  and  two  gears),  the  electrical  parts 
being  absolutely  unprotected  from  the  weather.  The  mot<<rs 
of  to-day,  irrespective  of  their  makers,  all  hive  the  sime 
general  features;  four  poles,  two  sets  of  brushes,  single  re- 
duction enclosed  gears  running  in  grease,  and  a  practically 
water-tight  cast  steel  motor  case,  usually  parted  hori/ontally. 
Between  the  first  more  or  less  experimental  forms  and  the 
nuichines  now  standard  there  were  a  tremendous  variety  of 
ideas  and  forms  brought  out:  it  is  impos.sible  to  go  into  de- 
tails here,  though  it  will  be  of  interest  to  touch  on  the  main 
features. 

The  first  gears,  as  a'  ove,  were  double  retluotion.  that  is. 
there  were  two  pinions  driving  two  gears,  made  of  rawhide, 
brass  and  steel;  cast  iron  also  was  used:  to-day  cast  steel  for 
gears  and  hammered  iron  or  steel  for  pinions  is  the  usual 
standard.  It  was  soon  found  that  the  open  gears  wore  very 
lapidly  on  account  of  the  dust  and  dirt  which  they  encoun- 
tered, and  therefore  with  the  introduction  of  the  single  re- 
duction type  came  the  gear  case:  this  at  first  w.is  of  sheet 
copper  with  a  cast  brass  frame  rivetted  and  soldered  together, 
passing  in  turn  through  an  number  of  stages  to  cast  iron, 
malleable  iron  and  pressed  sheet  steel:  ex]->erimenf s  are  now 
hi'ing  made  on  a  type  composed  of  a  canvas  cover  on  a  brass 
frame  with  a  spring  sheet  steel  lining  on  the  lower  half. 

Both  ring  and  drum  windings  have  been  used  for  the  arma- 
ture, made  sometimes  with  round  wires  and  again  with  those 
of  oblong  section,  the  coils  wound  on  to  the  body  by  hand, 
or  again  being  machine  formed  iH'forc  winding.  For  the  e^im- 
mutator  cast  brass  and  cast  and  wrought  copjier  have  all 
been  tried;  to-day  standard  construction  uses  machine  wound 
roils,  drum  windings  and  wrought  copper  bars  «Hpiip]W  ■with 
carbon  brushes. 

The  first  machines  were  li-polar.  and  when  it  was  found 
desirable  to  cut  out  one  set  of  gearing  there  came  the  con- 
sequent struggle  to  reduce  the  armattire  9]iee<ls:  the  most 
obvious  method  was  to  increase  the  numlvr  of  fields  from 
two  to  fotir.  and  a  number  of  forms  were  brought  out  for 
that  purpose.  The  first  tj"|>es  had  two  consequent  and  two 
salient  i>oles:  if  arranged  with  the  former  horisrontal.  they 
made  the  dejith  of  the  motor  too  great,  set^ng  th.it  the 
standard  .tS-ineh  wheel  allows  but  little  room  to  keep  clcir 
of  the  roadbed:  if  ]ilaced  vertically  the  machine  cinild  not  be 
parted  along  the  horizontal  plane,  winch  latter  wa«  an  ex- 
tremely desirable  feature.  Finally  their  came  the  four  pole 
salient  txyc  arranged  with  the  poles  set  4o  degrees  from  the 
vertical,  which  allows  convenient  horizontal  parting  and  is 
(he  form  which  has  Iteen  adopted  by  practically  all  manufac- 
turers. 

Practically  nothing    but  e.tst   sled,  or  sonic  one  of 
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nearly  allied  compositions,  has  been  used  for  the  motor  frame 
proper.  The  original  machines  were  p^itirely  open,  and  the 
first  attempt  at  protection  from  water  and  dust  was  a  pan 
placed  underneath  and  partially  up  the  sides  of  the  machine; 
then  canvas  was  hung  down  from  ths  car  body;  next  the 
fiame  itself  was  extended  so  as  to  afford  more  protection  to 
the  parts  inside,  and  finally  it  was  made  in  two  bowl  shaped 
halves,  completely  enclosing  the  armature  and  fields,  which 
is  the  style  standard  to-day  for  moderate  sized  machines  of 
all  makers.  The  field  poles  are  cast  as  part  of  the  frame,  or 
sometimes  cast  steel  machined  separately  ar.d  bolted  to  pi.nce; 
Again  there  is  the  laminated  type,  either  with  the  frame  cast 
round  them  or  held  in  position  by  bolts,  as  compared  with 
the  solid  pole  this  construction  produces  a  lighter  machine 
for  a  given  output,  and  one  somewhat  more  efficient:  In 
this  totally  enclosed  type  of  case  the  ventilation  is  practically 
nil;  on  elevated  systems  and  in  some  interurbxn  roads  ad- 
vantage is  taken  of  the  comparative  absence  of  dust  and 
dampness  to  put  openings  in  the  frames  which,  partially 
closed  by  screens,  allow  more  or  less  air  to  circulate  through 
the  windings. 

The  lubrication  of  all  moderate  size  motors  is  by  means 
of  grease,  held  in  pockets  cast  in  the  frame  over  the  bearings ; 
these  latter  are  generally  outside  the  machine  proper,  being 
provided  with  channels  underneath  so  that  any  overflow  or 
drippings  are  thrown  outside,  lubricants  of  all  descriptions 
being  fatal  to  good  insulation.  Occasionally  there  is  ]m)vided 
an  auxiliary  oiling  wick  underneath  the  bearing,  the  grease 
then  being  more  or  less  of  a  reserve  intended  to  be  used  only 
if  the  journal  gets  hot,  in  which  event  it  melts  and  thus  pro- 
vides extra  lubrication.  On  the  heavier  motors  for  elevated 
work,  oil  is  depended  upon  almost  entirely,  tho\igli  it  has  the 
disadvantage  of  causing  much  more  drip  than  the  greases. 

The  foregoing  covers  the  general  outline  of  the  standard 
moderate  sized  street  railway  motor  of  to  day  ,  there  natur- 
ally are  many  modifications,  such  as  the  type  in  which  the? 
frame  instead  of  being  split  horizontally,  is  cast  in  one  piece 
cylindrical  in  form,  the  armature  and  fields  bning  removed 
through  openingrj  in  the  ends,  normally  filled  by  cast  iron 
.shields  carrying  the  bearings;  there  is  also  the  gearless  motor, 
a  type  which  has  foimd  much  more  favor  on  the  Continent 
than  it  has  over  here,  though  it  should  be  noted  that  the 
Baltimore  and  Ohio  locomotives,  the  largest  electric  traction 
machines  ever  built,  weighing  nearly  100  tons  each,  are  of 
this  type. 

Equally  a  curiosity,  at  any  rate  on  this  continent,  is  the 
alternating  traction  motor  , though  it  has  been  used  to  some 
extent  in  Europe;  those  built  over  hero  follow  to  a  great 
extent  the  general  lines  of  the  D.C.  machines,  excei)t  of  course 
in  their  internal  arrangements.  It  should  be  observed  that 
they  can  be  run  in  series  parallel,  the  armature  of  one  ma- 
chine supplying  the  fields  of  the  next,  somewhat  similarly  to 
(lie  standard  series  parallel  conlroller. 

All  street  railway  motors  to-day  are  series  wound,  tnat 
is,  the  same  current  after  passing  through  the  armature  goes 
on  through  the  field  coils,  or  vice  versa.  Shunt  machines  arc 
unsuitable  for  several  reasons,  one  is  tlnit  bcinij  essentially 
constant  speed  apparatus  they  would  tend  to  drive  the  car 
at  the  same  rate  irrespective  of  the  load  or  the  grade.  In 
climbing  hills  this  would  result  in  a  greater  current  consump- 
tion than  the  motors  could  stand,  on  the  other  hand  the 
ef  riea  motor  slows  down  wif  h  an  increase  in  load,  and  conse- 
qnently  takes  less  current  than  would  be  uoedcd  if  the  same 
speed  were  maintained. 

The  field  coils  are  sometimes  connected  in  fiont  of  tlie 
armature,  in  ■which  case  they  arc  said  (o  act  as  a  choking 
coil,  and  to  thus  lessen  the  chances  of  lightning  danniging 
the  latter;  in  other  systems  they  are  connected  next  to  the 
ground  in  order  to  lessen  the  chances  of  trouble  in  tlieni- 
selvesi.  If  wired  in  tin's  man-ier,  when  the  nu)tors  arc  in 
parallel  the  maximum  potential  between  the  fields  and  ground 
is  jihout  .30  volts,  wlien  they  are  in  series  this  is  increased  on 
No.  1  machine  to  250  volts.  No.  2  remaining  as  before. 

The  next  point  to  be  considered  is  the  method  of  using 
the  motors  as  an  emegency  brake.  If  the  motors  are  driven 
by  some  outside  force,  such  !is  momentum  or  gravity, 
ihey  tend  to  generate  current  the  same  as  any  other  dynnnio. 
and  if  the  connections  of  the  field  be  reversed  with  respect 
to  the  armature,  they  will  gradually  produce  more  and  more 
voltage,  or  build  up,  as  it  is  termed.  Further,  if  they  now  be 
connected  in  parallel,  any  slighf  difTeience  fn  volfage  I  etween 
the  two  will  sfart  a  current  flowing  which  still  further 
changes  the  field  strengths  and  fhus  produces  an  increase  in 
the  current.  This  means  f  hat  one  machine  becomes  a  gener- 
ator with  n,  heavy  load,  which  lends  to  pull  it  >ip,  (his  in  ttirn 
flirough  the  gears  tending  to  stop  the  car.  The  other  ma- 
chine becomes  a  motor  with  a  heavy  current  forced  through 
it  and  consequently  a  heavy  forque,  but  being  reversed  in- 


stead of  tending  to  drive  the  ear  foi-ward,  as  does  current 
from  the  trolley  wire,  this  tends  to  drive  the  car  backwards. 
It  will  thus  be  seen  that  the  action  of  both  machines  is  to  stop 
the  car,  which  will  pull  up  quite  sharply.  Now,  as  soon  as 
this  has  taken  place  the  current  ceases,  and  if  the  car  be  on 
a  down  grade  it  will  innnediately  start  again,  and  after  it 
attains  some  slight  speed  the  jnocess  will  re[ieat  itself ;  it  is 
thus  possible  to  take  a  car  down  hill  without  the  aid  of  either 
brakes  or  current  from  the  trolley  wire.  It  should  be  noted 
that  this  method  of  stopping  is  quite  distinct  from  that  of 
using  the  nuiin  current  with  the  machines  reversed,  further, 
lliat  on  a  two  motor  controller  the  throwing  of  the  revers- 
ing switch  does  not  put  the  motors  in  parallel,  they  can  only 
be  connected  in  this  way  by  means  of  the  main  cylinder  which 
has  to  be  turned  to  some  one  of  the  parallel  positions,  which 
is  immaterial;  with  the  current  breaker  open  or  the  trolley  off 
there  is  no  closed  circuit  on  any  of  the  series  steps.  On  the 
other  hand,  with  a  four  motor  controller,  there  being  two 
pairs  of  machines  permanently  in  ])arallel  (except  when 
C(juip|ied  with  a  commutating  switch  set  for  series  connec- 
tion), all  that  is  necessary  to  obtain  the  desired  connection 
is  to  throw  the  reverse  handle.  Occasionally  there  are  found 
two  motors  which  are  so  nearly  alike,  or  give  results  so  closely 
allied  that  this  action  will  not  take  place,  though  it  is  prob- 
able that  99  per  cent,  of  the  cars  in  service  to-day  will  act  as 
descri!  ed  above. 

The  foregoing  covers,  in  outline  only,  the  principal  parts 
comprising  the  modern  electric  car  equipment  of  medium 
capacity;  it  is  obviously  impossible,  within  the  limits  of  this 
])a])er,  to  go  to  any  extent  into  detail;  there  remains  but  to 
glance  at  its  general  properties  compared  with  electrical  ap- 
paratus designed  for  radically  different  service. 

Compared  with  commercial  stationary  direct  current  ma- 
chines having  about  the  same  armature  s])eeds,  we  find  that 
the  street  railway  motor,  hors?  power  for  horse  power, 
weighs  somewhat  less  than  half  as  much  as  does  the  former, 
direct  current  machines  of  the  lower  speeds  averaging  110  to 
135  pounds  per  h.p. ;  the  street  railway  motor  somewhere 
about  65.  You  must  furtlier  note  that  the  latter  machine 
has  a  momentaiy  maximum  output  of  two  or  three  times  its 
normal  capacity,  that  is,  a  machine  ruled  at  '.iO  h.p.,  ac- 
cording to  the  methods  adopted  by  standard  practice  to-daj 
will  for  short  periods  give  an  output  of  80  to  100  h.p.,  in  fact 
there  is  to-day  no  other  machine  M'hich,  weighing  but  one  ton 
and  contained  within  the  thi'ce  dimensions  of  about  30  inches, 
will  produce  from  25  to  50  h.p.  and  this  with  a  high  degree 
of  economy;  obviously  this  result  is  obtained  only  by  having 
a  machine  of  the  greatest  simplicity  comi)()sc(l  of  the  vei*/ 
finest  materials  obtainable  and  built  with  the  utmost  atten- 
tion to  every  detail. 

Further,  it  is  to  be  observed  that,  sonic  of  the  machines 
jnade  for  this  purpose  are  by  no  means  small.  The  first  cars 
put  into  scnvice  were  cqni|)i)pd  with  two  motois  of  about  12 
to  15  h.p.,  each  weighing  in  the  neighborhood  of  2..'500  pounds; 
to-day  the  ordinary  car  in  city  service  has  two  ;?5  or  40  h.p. 
motors,  weighing  with  the  controlling  nuM  hanism  a'  out  3y, 
tons,  the  complete  car  averaging  about  12  tons.  The  average 
car  on  interurban  high  speed  service,  equipped  sime  with 
two  motors  and  some  with  four,  varying  from  .50  to  80  h.p. 
each,  will  weigh  somewhere  in  the  neighborhood  of  25  tons, 
8  to  12  tons  of  this  being  accounted  for  by  the  200  to 
.SOO  h.]).  of  electrical  equipment  with  which  they  are  jirovided. 
Cars  for  elevated  roads  will  average  somewhere  about  .30  tons 
each,  and  as  they  are  fre(|uently  ruu  in  trains  of  two  and 
three,  the  comjilele  outfit  Mill  weigh  in  the  neighborhood  of 
100  tons.  The  Baltimore  and  Ohio  Railway  Company's  loco- 
motives are  the  largest  eleelrical  traction  machines  in  use 
to-day;  they  weigh  about  100  tons  each.  tli(>  motors,  of  which 
there  are  four,  being  rated  at  325  h,p.  emli,  the  normal  cur- 
rent input  of  the  coin|)1ete  machine  icacliing  the  large  total 
of  2.000  amperes. 

It  is  obvious  that,  having  such  a  fine  e(|iiipiiienl  as  the 
modern  railway  motor,  we  should  make  (<veiy  ellort  to  keep 
it  in  good  shape,  to  get  from  it  the  niaNimum  i>S  service  with 
the  minimum  of  cost  and  to  mainttii'i  a  s  hediile  free  from 
the  most  annoying  of  troubles,  road  breakdowns,  one  of  (he 
most  essential  i)oints  to  this  end  is  a  thorough  system  of  in- 
spection, without  some  such  procedure  it  is  hoiielcss  to  expect 
.••.nything  but  (hat  the  repair  acccnints  will  be  unduly  large, 
and  your  customers  far  from  satisfied  with  the  service  (hey 
receive.  It  is  usual  in  modern  railway  jiracliee  to  have  two 
and  sometimes  three  distinct  times  of  inspection  for  each 
car,  every  road  liaving  a  night  man  who  makes  a  visual  and 
more  or  less  superficial  examination  each  night,  and  a  barn 
repair  crew  who  dismantle  aiul  thoroughly  overhaul  cverv 
equipment  at  stated  intervals  of  0  (o  12  or  14  weeks.  To 
these  some  roads  add  the  day  insjiector  who  visits  each  car 
when  in  service,  examining  the  operation  of  the  commntalors 
and  the  controllers,  and  receiving  rejiorts  from  (he  crews  ns 
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to  any  incipient  defects  wliich  tliey  know  should  receive  at- 
tention. 

The  greatest  aid  to  such  a  system  of  inspection,  and  in 
fact  a  prime  necessity  of  its  existence,  is  a  set  of  books,  as 
simple  as  possible,  but  nevertheless  complete  in  that  they 
show  the  date  of  every  operation,  both  diy  and  night,  0:1 
each  car,  and  the  names  of  the  men  perfonning  them,  from 
records  such  as  these  you  will  1  e  able  to  determine  and  ac- 
curately keep  track  of  the  date  on  which  any  car  is  due  to 
come  in  for  general  overhauling.  Having  determined,  from 
the  class  of  equipment  and  the  amount  of  work  it  has  to  do, 
the  safe  running  limits  of  the  macliines,  that  is,  the  longest 
time  which  it  is  practicable  to  leave  them  on  the  road  and 
still  not  run  into  danger  of  having  breakdowns,  it  is  highly 
'desirable  to  keep  t!i?  systen  in  such  shape  thxt  the  cars 
come  in  very  close  to  the  periods  set  for  them.  Such  a  sys- 
tem as  this,  apart  from  lessening  the  cost  of  repairs  and  re- 
ducing the  nimiber  of  street  breakdowns,  has  great  value  in 
another  direction,  namely,  the  question  of  damage  suits. 
Accidents,  as  we  have  all  been  told  so  many  times,  will  hap- 
pen; happy  is  the  man  who,  in  the  hour  of  trial,  can  produce 
complete  records  and  show  that  the  car  equipment  in  question 
was  insjiected  and  overhauled  on  a  certain  specified  date  by 
men  competent  and  familiar  with  this  class  of  work,  and  pro- 
nounced by  them  to  be  in  thorough  workmanlike  condition : 
lie  lias  gone  far  towards  acquitting  his  company  of  that  bug- 
bear and  foundation  for  so  many  claims,  alleged  negligence. 

[Note. — The  foregoing  paper,  presented  at  the  last  annual 
meeting  of  the  Canadian  Electrical  Association  in  Quebec, 
was  illustrated  by  a  car  equipment  kindly  furnished  by  the 
Quebec  Railway,  Light  and  Power  Com-  any,  as  was  also  tlie 
current  to  operate  same.] 


ARC  LIGHTING. 

Uy  C.  M.  Grhi;n. 

Arch  light,  now  universally  called  "  arc  light,"  was  discovered 
100  years  ago  by  .Sir  Humphrey  Davey,  1802.  It  practically  re- 
mained in  the  laboratory  until  1877, when  Charles  V.  Brush  made 
its  use  possible  to  the  commercial  world  by  the  following-  steps  : 

1st.  The  building  of  a  dynamo  suitable  for  operating'  a  sing-ie 
arc  lamp  with  a  series  magnet. 

2nd.    The  multiple  system  of  arc  lighting,  which  consisted  of 


a  dynamo  with  two  or  more  separate  circuits,  with  a  lamp  con- 
nected in  each  one  of  the  circuits.  This  system,  however,  could 
never  be  commercially  successful  on  accoimt  of  requiring  a  sep- 
arate circuit  between  the  dynamo  and  each  individual  lamp. 

3rd.  The  series  arc  lighting  system  employing  a  new  lamp 
with  ilifTorential  wiiulings,  thereby  keeping  tlie  voltage  across 
the  arc  constant  as  the  (Tarbon  binned  away  while  the  current 
remained  constant  in  the  circuit.  An  automatic  cutout 
in  the  lamp  for  maintaining  the  circuit  closed  after  the  carbon 
had  been  burned  away.    The  different  circuits  in  the  dynamo 


were  connected  in  series  and  a  current  governor  or  dial  designed 
to  maintain  the  current  constant  from  the  dj  namo  as  the  load 
changed  by  shunting  more  or  less  current  from  its  series  field. 

4th.  Copper  plating  and  in  other  respects  improving  and 
cheapening  the  carbons,  therebj-  reducing  the  price  from  26c.  to 
ic.  each,  thus  reducing  the  cost  ot  maintenance  and  greatly  ex- 
tending the  commercial  field  for  arc  lighting. 

It  remained  for  Elihu  Thomson  to  do  the  srreat  work  ot  de- 


veloping  not  only  the  series  system  but  the  alternating  sysitem  ot 
arc  lighting. 

The  arc  lamps  for  constant  potential  circuits  were  developed 
several  years  later  than  the  series  arc  lamps. 

CI..\SSIFIC.\TION  OF  ARCS. 

The  direct  current  open  arc  lamp  was  first  invented  and  com- 
mercially developed,  meeting  with  a  very  extended  use  and  giv- 
ing univeral  satisfaction;  first  on  constant  current  series  circuilb 
and  later  on  constant  potential  circuits. 

The  alternating  current  oi>en  arc  lamp  has  never  niel  with 
any  extended  use  for  the  following  reasons  : 

I  St.  The  light  is  very  inferior  in  comparison  with  that  obtained 
from  the  direct  current,  unless  expensive  cored  carbons  are  u»ed, 
and  e\en  then  it  is  not  equal  to  the  direct  current. 

jnd.  The  arc  and  lamp  mechanism  are  extremely  noisy,  some 
of  the  series  street  lamps  being  easily  heard  at  a  distance  of  200 
or  300  feet  on  a  quiet  night. 

The  direct  current  enclosed  arc  was  commorcially  dcveloj>cd  in 
1S95-96,  having  the  following  points  of  superiority  over  the  open 
arc  : 

ist.  The  life  of  the  carbons  was  increased  from  ten  to  twenty 
times,  greatly  reducing  the  maintenance  and  attention  required 
by  the  lamp. 

2nd.  Tlie  steadiness  and  distributii->n  of  the  llglit  is  vastly 
superior. 

3rd.  The  light  gi\  ing  body  is  very  much  larger;  the  enclosed 
globe  also  diffuses  mucli  of  ihelight,  the  result  of  which  is  that  the 
shadows  have  bc^en  eliminated,  approaching  diffiised  daylight. 

ARC  CIIAKACTKRISTICS. 

The  arc  characteristics  or  properties  must  be  known  in  order 
to  understand  and  handle  the  arc  successfully. 

The  charact-^ristic  curves  of  the  open  and  enclosed  arc  are 
shown  respectively  on  curve  sheets  A  and  B.  These  are  plotted 
ill  \olt  and  amperes,  and  also  in  ohms  and  amc>eres.  The  data 
I'oi-  the  curves  was  obtained  in  the  following  manner  : 

A  direct  current  constant  potential  was  used  to  fupply  the 
energy.  The  current  was  v.ariet^  bv  means  of  ad- 
justing the  resistance  in  series  with  the  arc.  The  lenglh  of  the 
arc  was  kept  constant  by  hand  adjustment,  a  magnificvl  in'tag:e 
being  projected  on  a  screen  for  obtaining  accurate  measurements 
of  its  length.  Weston  voltmeters  and  ammotors  were  usosl  inmak- 
inii  the  observations;  each  point  on  the  curve  is  the  mean  of  sev- 
eral observations.  The  ohms  resistance  wvre  calculates!  from 
the  vohs  and  amperes.  Both  arcs  show  the  same  gpeneral 
ch.iracteristics.  The  volts  and  more  espociallv  the  ohms  resist- 
ance decrease  rapidly  with  the  increase  of  cun-ent.  which  I  at- 
tribute to  the  following  cause. 

It  is  well  known  that  the  resistance  of  a  conductor  varies 
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directly  as  its  lenglh,  inversely  as  its  area  and  always  varies 
with  changes  in  temperature.  The  conductor  in  the  arc  is  the 
vapor  of  carbon.  In  the  experiments  the  length  of  the  conductor 
or  arc  has  been  kept  constant,  the  area  of  the  conducting  vapor 
varying  with  the  current,  the  resistance  also  being  reduced  with 
increase  of  temperature  due  to  larger  area  with  proportionally 
less  radiating  surface.  The  temperature  coefficient  vapor  of 
carbon  is  undoubtedly  negative. 

The     weight    of  this    conductor,     the    arc,     is  extremely 


?j 'j.v.-f/flc^  7S'/n  .-trs.,  '  '■  AMPS 


of  years.  For  operating  upon  a  1 10  volt  circuit  the  voltage  at 
the  arc  normally,  being  about  80,  it  is  found  that  if  it  is 
raised  above  this  by  cutting  out  some  of  the  resistance  the 
lamp  does  not  operate  satisfactorily,  jumps  badly  in  picking  up, 
and  also  tiie  arc  is  very  liable  to  break.  Theoretically,  this  is 
comparatively  easily  explained  by  reference  to  Curve  Sheet  C, 
characteristic  curves  of  .3"  enclosed  arc  and  resistance  in  series, 
75%  arc,  25%  resistance  at  6.6  amperes. 

The  charactei  istic  curve  of  the  arc  in  volts  and  amperes  is 
shown  upon  the  curve  on  a  inagnified  scale,  showing  the  re- 
sistance of  the  arc  somewhat  each  side  of  the  point  at  which  it  is 
desired  to  operate  it.  The  volts  loss  in  resistance  with  varying 
amperes  is  also  shown  upon  the  curve.  The  curve,  arc  plus 
resistance  volts  and  amperes  is  obtained  by  adding  the  volts 
arc  to  volts  resistance  for  the  different  current  values. 

Examination  of  this  curve  shows  that  between  4.2  amperes  and 
5.2  amperes  that  the  current  may  be  changed  between  these 
limits  with  practically  no  change  in  the  voltage  whatsoever, 
showing  that  there  is  no  stability  between  these  points,  i.e.,  the 
current  may  vary  between  these  limits  with  no  change  in  the 
voltage. 

Examination  of  the  curve  between  6  and  7  amperes  shows  that 
a  change  in  voltage  from  100  to  101.25  volts,  or  i  X% 
rise  in  voltage,  will  increase  the  current  16.7%  or  from  6  to  7  am- 
peres. In  other  words,  the  arc  even  with  25%  of  the  line  voltage 
consumed  in  resistance  in  series  with  it,  is  not  particularly  stable, 
and  the  more  resistance  we  put  in  series  with  the  arc  the  greater 
stability  we  obtain,  but  in  an  extremely  expensive  manner,  since 
we  are  continually  lowering  ths  efficiency  of  our  lamp. 

Curve  Sheet  D  are  characteristic  volts  and  length  of  5  am- 
pere enclosed  arc  .5"  solid  electra  carbons.  A  broad  investi- 
gation of  this  curve  shows  that  the  volts  at  arc  increase  some- 
what in  proportion  to  its  length  plus  about  40  volts.  It  apparent- 
ly requires  a  certain  number  of  volts  to  maintain  an  arc  of  ex- 
tremely short  length. 

Investigation  of  this  curve  might  lead  to  the  opinion  that  the 
resistance  of  I  he  arc  might  be  kept  constant  by  varying  the 
length  of  the  arc,  but  the  arc  is  so  extremely  sensitive  to  varia- 
tions in  current  that  it  is  practically  impossible  to  control  the 
current  in  an  arc  limp  run  across  constant  potential  circuits  in 
this  manner. 

The  constant  potential  alternating  arc  lamps  are  invariably 
built  with  a  reactance  in  series  with  the  arc  for  steadying  it, 
which  has  been  found  to  be  very  much  better  than  resistance  for 
the  following  reasons: 

I  St.  The  lamp  has  a  higher  efficiency. 

2nd.  There  i.i  less  distortion  in  the  current  wave  supplied  to  a 


sinall.  I  he  rate  oi  production  of  energy  in  the  conductor  is  ex- 
tremely high  and  also  the  rate  of  dissipation  is  correspondingly 
high, and  accordingly  the  resistance  varies  almost  instantaneous- 
ly with  the  current.  The  time  spoken  of  here  may  be  taken  as 
a  small  part  of  a  second. 

The  resistance  of  the  6.6  ampere  60  cycle  alternating  arc  has 
been  investigated  and  the  following  results  have  been  observed. 
Instantaneous  current  value  8.6  amperes,  arc  re- 
sistance 7.5  ohms,  likewise  the  instantaneous  resistance 
value  at  one  ampere  was  80  ohms  with  a 
rising  current,  but  only  60  ohms  with  a  falling  current.  From 
theoretical  consideration  I  should  expect  that  if  the  rate  of 
change  in  current  was  sufficiently  slow  that  there  would  be  found 
no  difference  in  resistance  for  a  given  current  whether  the  current 
was  rising  or  falling,  and  likewise  if  the  change  was  made  suffic- 
iently rapid,  as  for  example  runniuif  up  into  the  thousandths  of 
cycles  per  second,  that  the  change  would  be  much  less  due  to  the 
smaller  time  element  and  the  relative  larger  capacity  of  the  con- 
ductor for  storing  up  heat. 

From  Ihe  above  it  is  very  readily  seen  that  the  arc  is  extreme- 
ly sensitive  to  current  changes. 

It  is  easily  seen  upon  investigation  of  the  characteristic  curves 
that  an  arc  will  burn  steadily  upon  a  constant  current  supply  or 
circuit  but  not  directly  across  any  constant  potential  supply,  and 
also  two  arcs,  not  lamps,  cannot  be  run  in  multiple. 

The  characteristic  curves,  A  and  B,  clearly  show  that  if  the 
arc  is  to  be  stable  it  must  be  supplied  from  a  source  of  electricit)' 
in  which,  if  the  curretit  rises,  the  voltage  will  decrease,  or  if  the 
current  decreases  the  voltage  will  rise  at  a  higher  rate  than 
shown  in  the  characteristic  curve. 

The  constant  current  supply  is  the  best,  requiring  a  lamp  de- 
signed to  keep  the  voltage  at  the  arc  constant  and  to  maintain 
the  circuit  closed  when  the  carbons  burn  out. 

The  constant  potential  supply  is  the  poorest,  requiring  a  lamp 
designed  for  accomplishing  the  following  things: 

I  St.  To  supply  the  arc  so  that  the  voltage  at  the  arc  will  drop 
as  the  current  increases  and  rise  as  the  current  decreases  and  at 
a  higher  rate  than  shown  in  the  characteristic  curves.  This  is 
obtained  by  wasteful  resistance  or  reactance. 

2nd.  To  maintain  the  voltage  and  current  constant  at  the  arc 
by  fi-eding  the  carbons. 

3rd.  If  two  or  more  lamps  are  to  be  run  in  series  there  will  be 
required  in  addition  to  the  above  for  each  arc  ri  load  or  resistance 
to  be  automatically  substituted  for  it  when  the  carbons  burn  out 
or  the  lamp  is  shut  off,  in  order  to  maintain  the  circuit  closed  and 
to  prevent  excessive  or  destructive  current  in  the  other  lamps. 

Arc  lamps  run  upon  constant  potential  circuits,  with  a  steady- 
ing resistance  in  series  with  them,  have  been  built  for  a  number 
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lamp  with  reactance  in  series  with  the  arc  than  with  resistance.  In 
other  words,  the  power  factor  of  the  arc  is  higher  and  there  is 
comparatively  little  difForcncc  in  the  power  factor  of  the  lamp. 

There  are  no  arc  lamps  in  commercial  use  operated  in  multiple 
on  a  series  circuit.  This  method  .vould  seriously  complicate  the 
lamp  and  wiring  and  also  greatly  increase  the  losses.  Some- 
times a  lesistance  has  been  put  in  multiple  with  a  series  Uimp 
on  a  series  circuit  as  a  makeshift.  For  example,  a  series  en- 
closed arc  lamp,  6.6  amperes,  run  on  a  9.6  ampere  open  arc  circuit 
when  it  was  desired  to  compare  the  two  lamps  without  going 
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to  the  expense  ot  installing  another  dynamo  and  running  on 
a  sepatate  circuit. 

CANDLE  POWER  AND  ARC  EFFICIENCY. 

Mr.W.  D'A.  Ryan,  a  great  authority  on  the  subject  of  Candle 
Power  and  Arc  Efficiency,  dealt  with  this  subject  very  fully  in 
the  meeting  ot  last  evening.  Accordingly,  I  shall  simply  men- 
tion briefly  what  appear  to  me  five  principal  tacts  that  he  brought 
out. 

1st.  Of  all  the  artificial  lights  the  arc  gives  the  one  nearest  ap- 
proaching sunlight. 

2nd.  The  great  superiority  of  the  enclosed  arc  in  comparison 
with  the  open  arc,  better  distribution  of  the  light  and  also  more 
light  at  a  distc. nee  of  150  feet  or  more  from  the  arc  than  that 
given  by  the  open  lamp,  also  the  great  absence  of  shadows.  In 
other  words  it  is  the  best  artificial  light  which  we  have  to-day. 

3rd.  Great  reduction  in  cost  of  maintenance  of  the  enclosed 
over  the  open  arc,  the  larger  part  of  which  is  made  -up  of  car- 
bons, followed  by  labor,  with  a  few  other  smaller  items. 

4th.  The  enclosed  lamp  is  more  reliable,  being  entirely  enclosed, 
and  not  affected  by  winds  and  snow. 

5th.  The  design  of  lamps  has  been  greatly  simplified,  the 
parts  made  interchangeable,  the  length  and  weight  reduced — 
some  of  the  greatest  achievements  of  modern  arc  lamp  engineer- 
ing. 

SUPPLY  SYSTEMS  AND  TYPES  OF  LAMPS. 
Generally  speaking  there  are  two  systems  of  supply,  the  con- 
stant current  series  system  and  the  constant  potential  or  multi- 


ple system.  The  constant  current  or  series  system  uses  either 
direct  or  alternating  current.  Broadly  speaking,  there  are  only 
two  types  of  lamps  in  commercial  use  to-day  for  the  series  sys- 
tem, namely,  the  differential  and  shunt  lamps. 

There  have  been  many  other  kinds  of  lamps  built  embodying 
different  methods  of  control,  but  none  of  them  have  the  advan- 
tages of  the  differenlial  lamp,  the  general  details  of  which  are 
well  known  to  you  all.  The  differential  lamp  I  believe  to  be  the 
best  of  the  two  for  the  following  reasons  : 

1st.  The  lampgives  less  trouble  in  operation.  The  characteris- 
ticcurve  of  the  lamp  andthatof  thearc  generators  cross  each  oth- 
er at  full  load,  much  nearer  at  right-angles  than  that  of  shunt 
lamp  and  generator,  giving  greater  stability  of  operation. 

2nd.  The  carbons  are  together  and  free  when  the  current  is 
turned  on  the  lamp,  whereas  with  the  shunt  lamp  the  carbons  are 
separated  and  have  to  be  brought  together  in  order  to  establish 
the  arc. 

3rd.  In  case  of  an  accident  a  generator  may  be  largely  over- 
loaded with  differential  lamps  by  allowing  the  current  to  drop 
slightly,  which  will  reduce  the  voltage  on  lamps,  enabling  a  larg- 
er number  to  be  run  from  the  generator.  Buffalo  has  run  ioo"\, 
overload  in  lamps  in  such  cases,  saving  them  large  rebates  to 
the  city  on  account  ot  keeping  a  large  number  of  iheir  lights  in 
operation,  which  would  have  been  impossible  with  shunt  lamps. 

It  has  been  suggested  that  a  shunt  lamp  possesses  an  advan- 
tage of  operating  at  6.6  amperes  until  midnight  and  at  5  amperes 
during  the  early  morning  hours.  This  is  a  fallacw  95%  of  the 
central  stations  are  committed  by  contract  with  the  city  or  town 
to  supply  a  specified  current  and  wattage  per  lamp.    The  differ- 


ential lamp  is  in  harmony  with  this  policy.  Many  central  stations 
have  an  agreement  with  the  city  or  town  which  has  required 
them  to  equip  their  switchboards  with  recording  ammeters  which 
register  the  current  at  all  hours. 

The  differenlial  lamp  is  the  most  popular  lamp  to-day,  aod  it  is 
the  general  practice  to  build  all  series  arc  lamps  with  differential 
winding. 

The  constant  potential  or  multiple  system  of  dis- 
tribution employing  both  direct  and  alternating  currents,  it  is 
the  universal  practice  of  to-day  to  control  all  of  these  lamps  by 
means  of  a  series  magnet,  which  makes  the  best  and  most  eco- 
nomical lamp  for  this  system.  Lamps  are  built  to  i-un  ia 
series  upon  constant  potential  systems.  For  example,  it  is 
desired  to  operate  arc  lamps,  a  few  of  them  only,  on  railway  or 
500  volt  power  circuii.  In  this  case  four  or  five  enclosed  lamps 
are  run  in  series,  but  controlling  mechanism  is  of  the  differential 
type,  the  current  in  the  series  magnet  tending  to  separate  the 
carbons,  and  the  current  in  the  shunt  magnets  controlled  by  the 
voltage  across  the  arc  operates  in  opposition  to  the  series  mag- 
net, tending  to  pull  the  carbons  together,  or,  in  other  woids,  it  is 
a  lamp  built  somewhat  upon  the  plan  of  the  best  lamps  to-day  for 
series  circuit  with  si  ght  modifications  as  follows  : 

There  is  a  steadying  resistance  alwavs  in~series  with  the  arc 
and  also  another  resistance  equivalent  to  the  resistance  of  the 
arc  which  is  automatically  substituted  therefor  when  the  car- 
bons burn  out  or  it  is  desired  10  shut  off  ihe  lamp. 

GENERATING  APPARATLS. 
The  generating  apparatus  is  divided  into  two  broad  classes  : 
1st.    Constant  Current. 
2nd.    Constant  Potential. 
The    constant    current    generators    manufactured  10-day 
are  all  direct  current  series  wound  machines  wilh  armatures 
either  of  the  open  or  closed  coil  typ>e.    The  Thomson-Houston 
and   Brush  arc  generators  are  of  the  open  coil  type,  and  Fort 
Wayne  and  Western  Electric  of  the  closed  coil  type. 

The  regulation  in  these  generators  is  always  obtained  primari- 
ly by  armature  reaction  with  the  shifting  of  the  point  of  commu- 
tation and  brushes,  with  the  following  secondani-  refinements  for 
keeping  ihe  current  constant  as  the  load  changes: 

(A)  X'arying  the  field  excitation.  Example,  shunting  more  or 
less  current  from  ihe  series  field  and  shifting  of  the  binjshes  by 
an  auto.Tiatic  regulator  as  found  in  the  Brush  arc  generator,  or 
varying  the  turns  in  the  series  field  and  shifting  of  the  brushes 
by  an  automatic  regulator  as  found  in  the  old  Excelsior  or 
Hockhousen  arc  dynamo. 

(B)  X'arying  the  armarure  reactions;  using  double  sets  of  brushes 
on  the  ccmmulator  so  that  more  or  less  turns  in  the  armature 
can  be  cut  cut  or  run  for  a  longer  lime  in  parallel,  i hereby 
changing  Ihe  armature  reactions.  The  Fort  Wayne  or  Wood 
arc  dynamo  is  an  example  of  the  first  case,  the  T.  H.  arc 
dynamo  of  ihe  second,  the  brushes  being  controlled  in  each 
case  by  an  automatic  regulator. 

Generators  in  which  the  secondary  regu'ation  is  secured  by 
varying  the  field  excitation  are  theoretically  of  higher  efficiency 
than  those  in  which  the  regulation  is  secured  by  var\ing  the 
armature  reactances. 

There  is  comparatively  little  difference  in  the  two  methods  as 
far  as  losses  go  whether  the  field  excitation  is  changed  by  means 
of  shunting  more  or  less  current  or  commutating  the  field. 

Generators  with  open  coil  armaiures  are  in  mv  opinion 
superior  to  those  with  closed  coil  armaiures  in  the  following 
respects: 

1st.  The  voltage  at  the  terminals  of  the  generators  on  break- 
ing of  the  circuit  will  not  rise  over  20"',  above  the  maximum 
voltage  which  the  machine  will  supply  at  normal  currenl  .whereas 
with  machines  cl  the  closed  coil  type,  ihe  voltage  r  ise  is  very 
much  greater,  in  fact,  so  much  so  thai  certain  machines  ol  the 
closed  coil  type  have  been  provided  with  spark  gaps  in  order  to 
prevent  the  voltage  from  rising  excessi\ely  high  when  the  circuit 
is  opened. 

The  low  voltage  rise  on  the  open  coil  generator  is  due  to  the 
tact  that  when  a  slightly  greater  load  is  thrown  en  the  machine 
the  point  of  commutation  is  drawn  back  under  the  brush  and  ihe 
generator  then  flashes  over,  short  circuiting  the  armature,  but 
doing  no  damage  ;  while  the  generator  with  the  closed  coil 
.11  mature  flashes  over  at  a  very  much  higher  voltage  «ith  the 
liability  of  breaking  down  the  insulation,  short  circuiting  some 
of  the  armature  coils  or  commutator  segments,  to  be  followed 
by  burnouts. 

2nd.  The  great  reduction  in  the  number  of  commutator  seg« 
ments  in  comparison  with  generators  of  the  closed  coil  i>7»e. 
For  example,  the  Brush  arc  generator  has  only  32  segments  as 
compared  with  five  limes  as  manj-  on  generators  of  some  other 
types. 

THE  CONSTANT  CIRRENT  SERIES    ALTERNATING  SYSTEM 
OF  ARC  LIGHTING. 

Alternating  cc>nstant  current  generators  are  not  built  to-day, 
but  constant  current  transformers  are  run  on  constant  potential 
alternating  current  generators,  for  obtaining  constant  current 
from  constant  potential  gener.'itors  and  alwiys  in  connev^tion 
with  some  other  service  on  the  generalors. 

These  generators  .ire  too  well-known  to  be  taken  up  hcr^. 

The  consl.'tnt  current  transformer  is  designed  with  movable 
secondary  or  primary  coils  for  varying  the  voltage  from  secood- 
arv  with  constant  curi-ent  in  it  as  the  load  changes.  This  is 
accomplished  by  varying  the  impedence  and  secondary  voltage 
in  the  transformer  by  changing  the  r-elalive  {vsition  of  ihe  coils. 

Mr.  Greene  is  the  inventor  of  the  British  Mnlti-Circuit  Machine 
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The  current  in  primary  and  secondary  coils  being  in  the  oppo- 
site direction,  they  repel  each  01  her.  The  repulsion  varies  with 
changes  in  current  and  is  balanced  by  weights  attached  to  the 
movable  coil.  VV'hen  tlie  load  is  increased  the  current  drops,  the 
repulsion  is  reduced,  and  weights  bring  the  two  coils  closer 
to  each  other,  thereby  bringing  the  current  back  to  normal  value. 
If  the  load  is  reduced  the  operation  is  reversed. 

The  constant  current  transformer  requires  the  same  amperes 
supply,  irrespective  of  its  load.  The  power  factor,  however, 
changes  with  the  load. 

Constant  current  transformers  are  built  for  single  or  multi- 
circuits. The  arc  circuits  are  always  insulated  from  the -supply 
circuits  and  never  more  than  two  multi-circuits  run  in  series, 
thereby  gieatl)-  reducing  the  liability  of  interruption  in  the  service 
by  grounds,  one  ground  on  every  circuit  not  interfering  with  liie 
service  except  on  the  multi-circuit,  and  one  ground  on  the  two 
circuits  here  does  not  affect  the  service. 

Series  arc  lamps  are  run  with  a  variable  reactance  in  series 
with  them,  for  maintaining  the  current  constant  across  con- 
stant potential  alternating  mains, but  the  trouble  due  to  grounds 
upon  a  large  system  of  this  nature  makes  the  service  very  un- 
reliable, so  much  so  that  this  system  has  never  come  into  ex- 
tensive use. 

When  if  is  desired  to  operate  arc  lamps  from  large  polyphase 
systems  of  distribution,  employing  25  cycles,  a  motor  geiierator 
set  is  usually  installed,  since  the  light  from  a  25  cycle  arc  is 
very  unsatisfactory,  fluctuating  unless  a  polyphase  arc  is  used; 
also  the  lamp  is  complicated  and  must  be  designed  for  low  voltage 
on  account  of  danger  and  expense  involved  if  high  voltages  were 
introduced  into  lamps  between  phases,  which  means  an  expen- 
sive and  complicated  system  of  wiring  and  transformers,  which 
has  not  been  developed.  A  lamp  could  be  built  with  compara- 
tive ease  for  1 10  volt  circuits,  but  the  field  is  small. 

THE  MULTI-CIRCUIT  SERIES  ARC  LIGHTING  SYSTEM. 
The  multi-circuit  series  arc  lighting  system  was  invented  in 
February,  1896,  and  was  exhibited  at  the  Electrical  Exposition 
in  New  York  in  May,  1896. 

This  invention  has  been  widely  used  on  arc  generators  and  its 
use  on  constant  current  transformers  is  increasing  rapidly. 

Curve  sheet  E  shows  the  connections  of  the  multi-circuit  and 
single  circuit  systems.  It  consists  in  dividing  up  the  generator 
and  load  into. two  or  more  parts,  interposing  the  parts 
in  a  series  combination,  readily  understood  by  exam- 
ination of  the  curve  sheet. 

The  single  circuit  arrangement  is  shown  in  tffe  diagram  to  the 
right,  from  which  it  will  be  noted  that  the  two  armature  circuits 
are  directly  connected  in  series  with  the  field  between  D  and  C. 
The  lamp  load  is  connected  between  C  and  D. 

The  object  of  the  multi-circuit  system  is  to  reduce  the  voltage 
or  increase  the  capacity  of  the  generator  without  increasing 
the  voltage,  and  this  is  accomplished  as  shown  on 
the  potential  diagram  on  Curve  Sheet  E. 

It  is  a  well  known  fact  that  the  algebraic  sum  of  all  the  electro 
motive  forces  in  any  circuit  is  equal  to  zero.  We  have  plotted 
on  the  curve  sheet  the  potential  diagram  for  the  multi-circuit  and 
single  circuit  connections,  wh  ch  shows  'that  the  two  circuit 
multi-circuit  machine  carrying  th?  same  load  as  a  single  cir- 
cuit machine  reduces  the  voltage  practically  50  per 
cent. 

The  writer  has  also  run  other  arc  dynamos  connected 
multi-circuit. 

Constant  potential  generators  are  too  well  known  to 
be  discussed  in  this  paper.  They  were  developed  for  an  entire- 
ly different  service  ;  but  it  is  frequently  desirable  to  operate  arc 
lamps  from  them,  but  always  in  connection  with  some  other  ser- 
vice, and  forming  but  a  small  part  of  their  load. 

PLA.VT  EFFICIENCIES  AND  LOSSES. 


EN'CLOSEn  ARC  LAMPS  CONSUMING  ABOUT  480  WATTS. 
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C.  C.  Transformer.  .  . 
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7' 

60 
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Plant  Efficiency  
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CONCLUSIONS. 

1st.  The  enclosed  arc  is  better  and  cheaper  to  operate  than 
the  open  arc. 

2nd.  The  direct  constant  current  enclosed  arc  system  is 
best  and  most  economical  for  plants  devoted  exclusively  to  arc 
lighting. 

3rd.  The  alternating  constant  current  enclosed  arc  system 
is  best  and  most  economical  for  plants  which  use  large  40  to  125 
cycle  alternating  current  generators,  the  arc  lamp  load  being 
a  small  part  of  the  total  output  of  the  slatioii. 

4th.  Constant  potential  direct  and  alternating  current  arc 
lamps  are  very  extensively  used  on  constant  potential  systems 
of  distribution  for  inside  lighting,  and  somewhat  lor  street  light- 
ing, but  only  when  there  are  special  reasons  for  so  doing. 


FUTURE  DEVELOPMENTS. 

There  is  great  need  of  a  rectifier  apparatus  for  transforming 
three-phase  25-cycles  constant  potential  into  direct  constant 
current  for  series  arc  lighting,  which  shill  cost  less  and  have 
a  higher  efficiency  than  the  motor-generator  sets  of  to-day.  I  be- 
lieve it  is  only  a  question  of  time  when  we  shall  have  a  commer- 
cial rectifier. 

Single  phase  rectifiers  have  been  in  use  for  some  years  in 
Europe,  but  with  enclosed  lamps  there  is  little  advantage 
in  rectifying  the  current,  and  the  apparatus  is  much  more  compli- 
cated. 

We  are  living  in  an  age  of  inventions  or  discoveries.  Someone 
may  invent  or  discover  a  new  lamp  which  will  greatly  increase 
the  light  obtained  per  watt. 

As  a  matter  of  interest,  I  desire  particularly  to  call  your  atten- 
tion to  the  present  arc  lighting  situation  at  Buffalo,  N.  Y.,  and 
other  place-. 

The  Buffalo  General  Electric  Company  were  among  the  very 
early  users  of  arc  apparatus  and  have  been  operating  it  for 
upwards  of  twenty  years, during  which  time  very  radical  changes 
and  great  improvements  have  been  made  in  arc  apparatus.  They 
are  at  present  using  upwards  of  3500  open  arc  lamps,  the  cur- 
rent for  which  is  supplied  by  26  arc  dynamos,  each  rated  at 
6250  volts,  9.6  amperes,  500  revolutions  per  minute.  These 
generators  are  driven  by  three-phase  synchronous  motors,  the 
current  for  which  is  supplied  from  Niagara  Falls. 

The  managers  of  the  Buffalo  Company  have  decided  to  change 
their  system  of  arc  lamps,  and  the  subject,  both  financially  and 
otherwise,  being  a  very  important  one,  they  have  made  a  very 
careful  examination  of  the  present  arc  lamp  situation  and  have 
decided  to  rewind  their  26  arc  generators  for  8500  volts,  6.6 
amperes,  and  to  adopt  the  enclosed  direct  constant  current  series 
arc  lamp. 

The  direct  and  alternating  current  systems  of  series  en  closed 
arc  lighting  were  \'ery  carefully  investigated  and  it  was 
found  that  the  cost  of  changing  over  the  present  arc  generators 
frem  9.6  amperes  to  6.6  amperes  would  amount  to  about  half  as 
much  as  to  purchase  alternating  current  generators  and  con- 
stant current  transformers. 

I  might  call  attention  to  the  fact  that  the  supply  from  Niagara 
Falls  is  25  cycles,  which  is  entirely  unsatisfactory  for  operating- 
arc  lamps,  the  frequency  being  too  low,  which  necessitates 
either  a  frequency  changer  or  a  motor  generator  set  in  01  der  to 
get  satisfactory  current  for  operating  arc  lamps.  Furthermore, 
the  efficiency  of  the  arc  generator,  equipped  with 
laminated  pole  shoes  and  armature  shield,  will  be 
practically  the  same  as  the  alternator  and  constant  current 
transformer.  The  direct  current  line  losses  will  be  much  less, 
since  they  would  require  7.5  amperes  in  place  of  6.6  amperes  for 
their  arc  lighting  circuits,  in  order  to  give  the  same  number  of 
watts  in  the  lamp  or  arc. 

Boston  has  been  operating  the  series  direct  cuirent  enclosed 
arc  system  since  1898.  They  have  in  use  50  arc  generators, 
8500  volts,  6.6  ampere,  500  R.  P.  M.,  direct  connected  to  syn- 
chronous motors.    Capacity,  6000  enclosed  arc  lamps. 

Toronto  has  been  operating  for  a  number  of  years 
arc  lamps,  the  current  for  which  has  been  supplied  by 
arc  generators.  I  should  not  be  at  all  surprised  to  see  these 
generators  rewound  for  6.6  amperes  for  lighting  the  streets 
of  Toronto  with  enclosed  lamps, the  generators  to  be  driven  in  the 
near  future  by  synchronous  motors  supplied  with  power  from 
Niagara. 

Parties  who  are  interested  in  changing  oyer  their  open  to 
enclosed  arc  lamps  should  give  due  consideration  to  the  direct 
constant  current  enclosed  series  arc  lighting  system.  While  they 
are  operating  at  present  a  nutTiber  of  small  arc  machines  they 
could  make  a  large  saving  by  the  introtluction  of  large  size  units. 

Where  their  present  system  alreaily  consists  of  large  units 
wound  for  9.6  amperes  the  machines  can  be  rewound  for  operat- 
ing enclosed  arc  lamps,  affording  a  great  opportunity  for  effect- 
ing economies  and  improvements. 


CONVENTION  NOTES. 

The  Ladies'  Comtiiittee  were  itidefatig'able  iti  their 
efforts  to  give  the  lady  visitors  a  <^ood  time,  and  they 
succeeded  admirably. 

The  town  of  Levis  erected  on  the  bank  of  the  St. 
Lawrence  in  honor  of  the  visitors  a  mammoth  electrical 
sign  bearing  the  word  "Welcome." 

It  was  a  matter  of  general  regret  that  on  account 
of  illness  in  his  family  Mr.  Frederic  Nicholls  was  pre- 
vented from  being  present  at  the  meeting, 

The  supply  firms  were  well  represented  both  in  num- 
bers and  in  ability  and  good  fellowship.  The  United 
States  contingent  was  quite  as  large  as  the  Canadian. 

Mr.  Marconi  was  unfortunately  not  able  to  attend 
and  present  a  paper  at  the  Convention  as  he  had  ex- 
pressed a  wish  to  do.  It  is  to  be  hoped  that  he  may 
be  able  to  take  part  in  next  year's  Convention  at  Tor- 
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onto.  The  coming;  year  should  witness  further  inter- 
esting developments  in  the  field  of  wireless  telegraphy. 

The  Quebec  Railway  Light  and  Power  Company  has 
in  Mr.  Evans  a  very  able  and  wide  awake  manager. 
In  consequence  the  service  is  thoroughly  up-to-date 
and  grows  increasingly  profitable. 

As  a  very  suitable  memento  of  the  Convention  the 
Mechanics'  Supply  Company  distributed  a  set  of  very 
handsome  souvenir  or  private  post  cards  illustrative 
(in  color)  of  prominent  Quebec  views.  They  were  very- 
much  admired. 

The  unavoidable  absence  of  Mr.  A.  B.  Smith,  of  the 
G.N.W.  Telegraph  Co.  was  a  matter  of  regret  to  his 
many  frieuds  in  the  Association,  who  showed  their  ap- 
preciation of  his  past  faithfulness  and  efficiency  by  re- 
electing him  to  the  Executive  Committee.  This  was 
the  first  Convention  of  the  Association  at  which  Mr. 
Smith  was  not  present. 

The  menu  card  for  the  Association  banquet  was  a 
unique  production,  and  was  among  the  most  highly 
prized  souvenirs  of  the  convention.  It  showed  the 
Citadel,  the  Chateau  Frontenac,  the  DufTerin  Terrace, 
the  Embankment,  the  Sr.  Lawrence  and  the  steamer 
Quebec  in  their  natural  position  in  relation  to  one  au- 
other.  The  steamer  and  Chateau  were  cut  out  in  card- 
board. On  the  reverse  side  of  the  card,  which  was  ar- 
ranged to  fold  up,  was  printed  the  menu  and  toast 
list. 

Among  the  attractive  and  useful  souvenirs  of  the 
Convention  distributed  by  the  manufacturing  compan- 
ies was  a  match  holder  in  the  form  of  a  transformer,  by 
the  Canadian  General  Electric  Company;  a  pocket 
memorandum  book  with  celluloid  covers,  bearing  on 
the  front  figures  representing  Industry,  Art  and  Com- 
merce and  the  compliments  of  Mr.  John  Forman,  and 
on  the  back  an  illustration  of  the  Gutman  Standard 
Wattmeter;  a  daily  directory  by  the  Bullock  Electric 
Mfg.  Co.  of  all  persons  in  attendance  with  a  numt^er 
opposite  each  name  corresponding  to  the  number  on  a 
button  supplied  to  and  worn  by  each  member  and  \  isi- 
tor.  By  reference  to  this  unique  directory  and  the 
numbered  buttons,  the  identity  of  persons  in  attendance 
could  be  readily  ascertained. 

The  decorations  both  in  the  rotunda  of  the  Frontenac 
hotel  and  on  Dufferin  Terrace,  put  up  by  the  National 
Electrical  Improvement  Company,  of  New  York,  under 
the  direction  of  Mr.  Russell  Spaulding,  General  Mana- 
ger, were  of  a  very  attractive  character  and  were 
greatly  admired.  The  "  Elblight  "  system  of  which  this 
company  are  the  owners,  is  especially  adapted  for  work 
of  this  description,  and  permits  of  an  attractive  display 
at  small  cost.  The  lamps  are  fitted  with  sharp  pin 
terminals  which  pierce  the  insulating  material  and 
make  contact  with  the  cables,  which  are  made  up  of 
strands  of  wire  put  together  in  such  a  way  as  to  make 
contact  certain  wherever  Ihe  lamp  may  be  placed.  The 
ingenuity  and  usefulness  of  the  system  attracted  much 
attention.  It  is  understood  that  the  National  Electric 
Improvement  Company  are  seeking  to  establish  a 
Canadian  company  to  manufacture  in  this  country. 


AN  IMPORTANT  CONSOLIDATION. 

After  protracted  negotiations  the  Lachine  Rapids 
Hydraulic  &  Land  Company,  of  Montreal,  and  the 
Shawinigan  Water  &  Power  Company,  of  Shawinigan 
Falls,  Que.,  have  come  to  an  agreement  by  which  the 
latter  corporation  will  deliver  power  to  the  city  of 
Montreal  and  surrounding  municipalities  to  the  Lachine 
Company  for  distribution.  The  deal  is  of  great  im- 
portance, as  it  places  the  Lachine  Company  in  an  excel- 
lent position  to  supply  almost  any  demand  for  power 
which  may  be  made  upon  it.  The  contract  is  for 
twenty-five  years,  with  privilege  of  renewal  for  twenty- 
five  more. 

According  to  the  contract  the  Shawinigan  Company 
agrees  to  deliver  all  the  electrical  energy  demanded  by 
the  Lachine  Company,  and  it  is  further  understood  that 
the  two  companies  shall  retain  their  present  identity 
and  that  there  shall  be  no  intermingling  of  tnanage- 
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ment.  The  present  development  at  Shawinigan  Falls 
is  about  35,000  horse  power,  but  conservative  estimates 
place  the  maximum  at  100,000  horse  power.  The 
Shawinigan  Company  is  now  engaged  in  constructing 
a  transmission  line  along  the  Great  Northern  Railway 
Company's  right  of  way  between  Shawinigan  Falls  to 
Joliette,  and  from  thence  over  the  Chateauguav  and 
Northern  Railroad  and  the  Montreal  Terminal  Railway 
Company's  right  of  way  into  the  city  of  Montreal.  Im'- 
mediately  at  the  outskirts  of  the  city  a  sub-station  will 
be  built,  into  which  the  current  will  be  carried  from  the 
transmission  lirie  and  transformed  to  suit  the  require- 
ments of  distribution. 


QUEBEC  PROVINCIAL   ASSOCIATION  OF 
STATIONARY  ENGINEERS. 

At  the  annual  meeting  of  Montreal  Association  No. 
I  the  following  officers  were  elected  :  President,  J.  T. 
Murphy;  ist  Vice-President,  J.  E.  Jones:  2nd  Vice- 
President,  J.  O.  Rourke;  Treasurer,  T.  Ryan;  Record- 
ing Secretary,  Wm.  Smyth  ;  Financial  Secretary,  H. 
Nuttall  ;  Corresponding  Secretary,  R.  Marchand  ; 
Conductor,  A.  Adams  ;  Door  Keeper,  G.  A.  Adams  ; 
Librarian,  Wm.  Ware  ;  Educational  Instructor,  E. 
Valiquette  ;  Trustees,  Wm.  Ware,  J.  J.  York.  F.  D. 
Jones. 

There  was  a  good  attendance  ot  the  members. 
All  the  offices  were  closely  contested,  which  speaks 
well  for  the  interest  taken  by  the  members  in  the 
meetings.  A  new  era  of  prosperity  seems  to  have 
dawned  upon  the  Engineers  of  Montreal  since  the 
amalgamation  of  all  the  societies  and  the  forming 
of  an  Executive  Board.  The  educational  feature 
promises  to  be  an  interesting  one  in  future  under 
the  able  leadership  of  Bro.  \'aliquette.  .\  paper  is 
read  each  night  by  some  brother  and  discussed  on  the 
black  board,  when  a  wide  range  of  ideas  and  opinions 
are  brought  out.  The  executive  also  offer  prizes 
for  the  best  papers  on  certain  subjects.  The  present 
one  is,  "What  are  the  duties  of  an  Engineer  1  " 


ONTARIO  ASSOCIATION  STATIONARY 
ENGINEERS. 

The  annual  meeting  of  the  Ontario  .\ssociation  of 
Stationary  Engineers  was  held  in  the  Engineer's  Hall. 
Toronto,  on  May  26th,  at  which  the  reports  of  the 
Registrar  and  Treasurer  were  received.  The  Registrar 
reported  the  total  number  of  certificates  issued  as 
1,075,  of  which  100  will  cover  lapsed  certificates  and 
deaths.  The  Treasurer  reported  funds  to  the  amount 
of  $229.00  on  hand. 

A  report  was  submitted  from  the  Legislation  Com- 
mittee setting  forth  the  action  of  the  Governments' 
amendments  to  the  Factories  Act  and  showing 
that  the  amendments  in  their  present  form  are  not 
much  use  to  either  the  steam  user  or  the  engineer.  .\ 
strong  committee  was  appointed  to  take  the  matter 
up  at  the  next  session  of  the  Ontario  Legislature.  It 
was  also  ordered  that  the  Union  label  be  placed  upon 
.dl  printed  matter  done  for  the  Association.  The 
Board  Members  elected  were  Messrs.  F.  W.  Donald- 
son, Toronto  ;  F.  G.  Mitchell,  London  ;  W.  F.  Chap- 
man, Brockville  ;  J.  G.  Bain,  Toronto. 

The  officers  elected  by  the  Board  were,  President, 
F.  W.  Donaldson  ;  \'ice-President.  Chas.  Mosley  ; 
Registrar,  J.  G.  B:iin,  113  Yorkville  ave.,  Toronto; 
Treasurer,  A.  M.  Wickens,  Toronto.  The  business  of 
the  day  was  concluded  in  time  for  the  members  to 
take  the  evening  train  for  their  homes. 


The  amui.-il  meeting;  of  the  MvTitroal  Liifht.  Heat  &  Power  Com- 
pany was  held  in  Montreal  last  week.  The  chairman  slated  that 
the  present  year  had  every  promise  of  l>eing  even  more  profitable 
than  the  one  just  closed.  There  had  been  some  delay  in  com- 
pleting their  new  transformer  plant  on  Queen  street  owing  to 
inability  to  secure  niachinei  v.  The  development  of  the  water 
power  of  the  St.  Therese  Rapids,  three  miles  alv>ve  Ihe  Chamblv 
power  house,  would  materially  increase  the  comi>any  s  cajvtcitv 
and  would  do  away  with  the  interference  .'■f  tV.ir  '  ice.  The  old 
lioard  of  directors  was  elected. 
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A  QUEBEC  ELECTRIC  SUPPLY  HOUSE. 

The  largest  electrical  supply  house  in  Quebec  is  that 
of  the  Mechanics'  Supply  Co.,  of  which  Mr.  W.  H. 
Wiggs  Is  the  sole  owner  and  manager.  He  is  ably 
assisted  by  his  head  clerk  and  buyer,  Mr.  Guy 
Simpson. 

Owing  to  the  introduction  of  several  new  electric 
companies  into  Quebec  within  the  last  few  years  the 
demand  for  electrical  material  has  been  considerable  and 
early  recognizing  ihis  demand  the  Mechanics'  Supply 
Company  added  a  very  extensive  electrical  stock  in 
charge  of  competent  and  trained  clerks. 

In   addition  to  electric  lighting   supplies  they  also 


It  is  a  great  advantage  to  any  community  to 
such  an  establishment  as  this  at  their  disposal. 


have 


PERSON/^  L. 


Mr.  Arthur  Cox,  for  many  years  treasurer  and  superintendent 
of  supplies  for  the  Great  Northwestern  Telegraph  Companj',  has 
decided  to  resign  his  position  this  fall,  and  will  spend  the  winter 
pursuing  his  art  studies  in  England  and  France.  His  long  con- 
nection with  the  above  company  brought  him  in  contact  wiih  the 
business  men  of  Toronto  and  the  country  at  large,  who  will  re- 
gret to  learn  of  nis  contemplated  removal  from  Canada. 

Mr.  R.  C.  C.  Tremaine,  manager  and  part  proprietor  of  the 
electric  plant  at  Exeter,  Ont.,  died  at  his  home  in  that  town  a 
fortnight  ago,  of  peritonitis.'  Mr.  Tremaine  was  but  27  years  of 
age.    He  was  a  graduate  of  the  School  of  Practical  Science, 


The  Mechanics'  Supply  Company's  Show  Room,  Oiiehix'. 


carry  a  full  line  of  telephone  and  telegraph  material 
and  are  now  making  arrangements  for  the  introduction 
of  wireless  telegraph  and  telephone  inaterial  as  soon  as 
these  systems  are  on  the  market. 

One  of  the  reasons  of  Mr.  Wiggs'  success  is  his  firm 
belief  in  the  use  of  judicious  advertising  and  printers' 
ink,  and  some  of  his  samples  of  printed  matter 
which  we  have  seen  are  second  to  none  in  Canada  or 
the  United  States. 

The  Compatiy  are  extensive  importers  of  electroliers, 
shades  and  glassware  of  all  kinds  froiTi  England, 
Germany,  Austria  :ind  the  United  States. 


Toronto.  After  graduating  he  spent  a  short  time  in  the  Mari- 
time I'roviiices,  removing  to  Exeter  about  five  years  ago  arid 
becoming  joint  proprietor  with  Mr.  Charles  Shell  in  the  Exeter 
Electric  I. ighi  Company.  He  had  hecome  most  popular  in  the 
town  and  will  be  greatly  missed  in  social  and  business  circles. 


The  Toronto  branch  of  the  Canadian  Stationary  ICnglneers  have 
eU!cte<l  the  following  oflicers  for  the  ensuing  )ear  :  President, 
R.  H.  Johnston;  \'ice- President,  James  Mannon;  Recording  Sec- 
retary, W.  H.  Johnston;  Financial  Secretary,  X.  \\  Kulham; 
Treasurer,  S.  Thompson;  Conductor,  R.  T.  LiiUlell;  Door-Ueei  er, 
W.  C.  MacF-ean.  Trustees— James  Hannon,  VVm.  Outliwaile, 
T.  H.  lily.  Representatives  to  convention —  N.  V.  Kulhman, 
A.  Storer,  W.  J.  Webb,  and  R.  II.  Johnston.  The  annual  con- 
vention of  the  Association  w^ill  he  held  in  Toron'o  next  month. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  July  5th,  1902. 
An  understanding  as  to  prices  has  been  arranged  by 
the  various  Montreal  supply  houses  on  "staple  goods" 
such  as  wire,  rosettes,  sockets,  cord  and  the  like.  The 
prices  are  based  on  a  sliding  scale  as  regards  quantity 
purchased.  The  legitimate  contracting  firms  are  not 
at  all  satisfied,  claiming  that  on  our  hand  there  is 
nothing  to  justify  the  enormous  advance  even  on  max- 
imum quantity  list  from  prices  they  heretofore  sold  at. 
The  minimum  quantity  list  is  again  not  scaled  high 
enough  to  give  the  contractor  who  does  not  carry 
much  stock,  adequate  protection  from  the  public  at 
large.  'The  question  of  "who  is  a  contractor"  has 
not  been  looked  into  sufficiently  as  the  "tramp"  in 
many  instances  has  been  receiving  most  favored  nation 
treatment. 

By  a  strange  irony  of  fate  the  employee  of  an  elec- 
trical concern  in  Toronto  who  as  "  walking  delegate  " 
to  the  Electrical  Workers'  Union,  came  down  here 
some  months  ago  to  (unsuccessfully)  engineer  the 
strike  will  be  having  his  hands  full  right  at  home  if 
what  the  newspapers  tell  us  about  the  strike  in  Tor- 
onto be  true.  How  would  the  Toronto  fraternity  like 
a  Montrealer  sent  up  there  now  to  stir  up  strife  ? 

The  practice  of  several  large  companies  of  filling  va- 
cancies when  such  occur  by  Americans  is  strongly  to 
be  condemned.  We  liave  just  as  good  in  Canada,  not 
to  speak  of  the  fact  that  the  "  assistant  "  to  such 
"  head  of  a  department"  is  somewhat  familiar  with  the 


work  (to  say  the  least)  and  should  be  given  a  "show." 
Nothing  takes  the  heart  out  of  a  man  quicker  than  to 
see  Americans  dropped  in  over  his  head  without  rhvme 
or  reason  and  his  chances  of  advancement  (no  matter 
how  hard  he  works  or  attentive  he  may  be  to  his  duties,) 
made  practically  nil. 

Here  is  a  sample  of  contract  wiring  as  it  is  done  in 
Montreal  :  A  contracting  wireman  installs  15  outlets, 
"skeleton  concealed"  work,  at  the  rate  of  75  cents  per 
outlet.  This  comes  to  $11.25  !  °^  this  he  pavs 
$7  for  inspection  and  certificate  leaving  him  net  S4.25. 
Query — Where  does  he  buy  his  material  and  what 
wages  does  he  pay  ? 

The  Electrical  Contractors'  Association  for  the  Prov- 
ince of  Quebec  has  just  lately  organized,  the  first  regu- 
lar meeting  having  been  held  on  23rd  June.  The  object 
of  the  Association  is  to  get  proper  recognition  for  the 
legitiinate  contractors,  and  interchange  of  views,  etc., 
among  its  members.  .\s  considerable  jealousv  has 
heretofore  existed,  it  is  our  hope  that  the  bovs  bv  the 
formation  of  this  Association  will  get  together,  know- 
one  another  better,  and  furnish  mutual  aid.  The  step 
is  a  good  one  and  may  lead  to  greater  things  in  the 
future  than  at  present  imagined.  The  following  officers 
have  been  elected  for  the  ensuing  year: — President, 
Wm.  B.  Sh  iw,  of  Mont'-eal  Electric  Co.;  Sec'v- 
Treas.,  Geo.  S.  Hill;  Executive  Committee,  W.  H. 
Scott,  of  J.E.  Scott  &  Co.;  G.  N.  Brock  of  Collyer  & 
Brock:  Jas.  Bennett,  of  Bennett  &  Moncel;  among 
other  firms  not  already  mentioned  above,  the  follow- 
ing are  interested  in  the  success  of  iheAssociation:  — 
Saver  Electric  Company;  Telfer,  Telfer  &  Company; 
Edwin  C.  Lewis  Company.  The  intention  later  is  to 
show  its  workings  and  by-laws  to  those  interested  in 
Toronto,  have  them  do  likewise  and  affiliate. 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  setting,  outward 
discharge  type.    This  arrangement  can  be  placed  in  any  part  of  the  line  of  shafting,  when 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  the  case  if 
desired.    We  have  designs  foi  many  other  styles  of  setting.     Estimates  and  catalogue  promptl\ 
forwarded  to  those  applying  and  stating  conditions  under  which  p.twer  is  to  be  developed. 


BRANCH   OFFICES  : 

Toronto,  MontreaLl, 

Halifa^x,  N.  S. 
R.ossland  arvd 

Greenwood,  B.  C. 


ENCKES 
"  iCHINE 


OMPANY 


Main  Office  and  Works 


SHERBROOKP,  QUE. 

CANADA. 
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Painted  bus-bars  for  ready  identification  are  a  safety  pre- 
caution taken  in  a  central  electric  station  at  Essen,  Germany. 
This  pertains  to  the  high-fension  bars  behind  the  switchboard, 
which  are  all  of  bare  copper  strips,  painted  distinguishing  colors 
and  carried  8  feet  above  the  floor  on  porcelain  insulators.  The 
generators  are  5, ooo-volt  machines  and  the  5,000-volt  bais  are 
taken  round  three  side  of  a  fuse  room  at  a  height  of  2  feet  from 
the  floor,  for  convenience  in  inserting  and  pulling  fuses.  The 


latter  are  in  sealed  glass  tubes  about  i  foot  long  and  about  2  1-2 
inches  in  diameter,  with  substantial  end  contacts,  each  contain- 
ing three  fu'  es  enclosed  in  small  tubes  with  cement  powder  arc 
deadeners.  The  fuse  tubes  are  put  in  or  pulled  out  by  the 
the  attendant  with  a  pair  of  large  wooden  tongs  about  3  feet 
long,  which  grip  the  tubes.  The  mains  are  so  arranged  that 
the  fuse  tubes  are  on  an  incline  for  greater  convenience  in 
handling.  The  room  contains  nothing  besides  the  live  bars  and 
the  fuses,  leaving  a  large  open  space  in  the  center. 


WANTED 

To  represent  a  syndicate  of  American  Manu- 
facturers of  Electrical  power  and  lighting  ma- 
chinery and  fittings.  A  man  of  technical  educa- 
tion and  thorough  knowledge  of  the  Tanadian 
electrical  trade.  Commis.sion  only.  Address, 
MII,1,ER,  8J<  Maiden  L,ane,  New  York. 

McGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil.  Mechanical  and  Electrical 
Engineering:  Mining  Engineering  and  Metal- 
lurgj' ;  Chemistrj',  Architecture.  Also  full  courses 
In  Arts,  Law,  Medicini-  and  Veterinarj'  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


Sole  Makers  of  the 


impro^  "Samson"  Battery 


Owing  to  its  great  strength 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc. 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Agent  for  Ontario  and  Quebec  : 

John  Forman  C^f"^)  Montreal 


J  John  Starr,  Son  &  Co.,  limited 

'  P.O.  Box  448         HALIFAX  N.S. 


Syracuse  Smelting  Works 


MONTREAL  P.Q. 

Head  Office  Ameiican  Works, 
New  York  City. 


94  Gold  St. 


TENDERS  WANTED 


1 


A  V'eekly  Journal  of  advance  informa- 
tion and  public  works. 


The 


recognized  medium   for  advertise- 
ments for   '  lenders.' 


ICANADFAN  CONTRACT  RECORD^ 

TORONTO;  c 


THE  SMARTEBY  MACHINE  CO.,  LIMITED 

Manufacture! s  of  .  .  . 

Steam  Pumps 

Power  Pumps 
Engines  and  Boilers 
Cranes 
Shafting  and  Pulleys 

Send  for  Catalogue 
before  buying. 


The  Sraart-Eby  Machine  Co.,  Ltd. 

191  Barton  St.  East    -    Hamilton,  Ont. 


FULL  LL\I-:  OI>\ 


ELECTR^IC  SUPPLIES 


A  T  ,KO 


TELEPHONE  and  TELEGRAPH  MATERIAL 


MECHANICS*  SUPPLY  COMPANY 

96  St.  Peter  Street.  QUEBEC. 
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SPARKS. 

Tenders  were  recently  invited  (or  tlie  lighting  of  the  village  of 
Lakefield,  Ont.,  by  electricity. 

The  town  council  of  Magog,  Que. ,  has  decided  to  install  another 
dynamo  for  the  electric  light  plant. 

The  first  demonstration  test  of  the  Hatch  electric  smelter  at 
Parry  Sound,  Ont.,  was  made  recently  and  was  found  satisfac- 
tory. 

Tlie  Halifax  Tramway  Company  have  secured  the  contract  for 
lighting  M.  M.  dock  yard.  A  large  number  of  incandescent 
lights  will  be  required. 

The  Canadian  Pacific  Railway  has  purchased  the  Hull  and 
Aylmer  electric  road.  The  purchase  price  is  said  to  be  between 
$700,000  and  $800,000. 

The  annual  meeting  of-  the  New  Brunswick  Telephone  Com- 
pany was  held  at  Fiedericton,  N.B.,  on  June  loth  when  the 
usu  d  dividend  ot  4  per  cent,  was  declared. 

The  assignment  is  announced  of  the  Standard  Electric  Com- 
pany,m  inufacturers  of  electrica  supplies,  Toronto.  The  companj- 
was  composed  of  W.  E.  Sniiley  and  A.  E.  Brock. 

The  tender  ot  the  International  Telephone  Company  of  Chicago, 
h-is  been  accepted  for  furnishing  a  telephone  system  for  Port 
Arthur  and  Fort  William,  Ont.    The  price  is  $5,475. 

The  town  council  of  Campbellton,  N  B.,  has  decided  to  largely 
increase  the  electric  light  plant,  to  which  end  prelimiaiy  arrange- 
ments are  now  being  made.  Mr.  H.  G.  V.  Farrer  is  manager  of 
the  plant. 

An  agreement  has  been  reached  between  the  town  council  of 
Sault  Ste.  Marie,  Ont.,  and  the  International  Transit  Company 
by  which  the  latter  agrees  to  have  electric  cars  running  in  iho 
toivn  by  October  next. 


A  small  leaflet  entitled  "Accuracy  which  has  reached  our 
desk  gives  a  general  description  of  the  new  type  G'  SchecfTer 
recording  watt  meter  manufactured  by  the  Packard  Eleciric 
Company,  of  St.  Catharines,  Oni. 

Mr.  E.  S.  Harrison  slates  that  lenders  for  preliminary  con- 
struction work  on  the  proposed  eleciric  railway  between  Winni- 
peg and  Headingh',  Man.,  will  be  called  for  imtnediaiely. 
There  wi!i  be  four  divisions  of  23/  miles  each. 

The  town  council  of  Cookshire,  Que.,  has  decided  lo  purchase 
the  water  power  on  the  St.  Francis  river  situated  a  few  miles 
above  Angus.  It  is  proposed  to  develop  the  power  electricaJly 
and  transmit  it  to  Cookshire,  a  distance  of  twenty  miles. 

Mr.  W.  Meredith,  a  young  engineer  from  the  L'nited  State", 
has  been  engaged  to  design  the  proposed  power  development  to 
be  carried  out  by  the  Vancouver  Power  Company  at  Coquiiham 
Lake,  B.C.  It  is  expected  that  the  work  of  construction  will  oc- 
cupy about  two  vears. 

The  Ottawa  &  Hull  Power  Company  expect  to  complete  iheir 
works  in  about  three  months,  when  they  will  have  developed  12  - 
500  horse  power  of  electrical  eneriry.  The  const ruci ion  of  the 
stone  house  is  well  advanced.  Five  dynamos  of  2,500  horse  power 
each  will  be  installed. 

The  Central  Ontario  Power  Company,  of  which  Mr.  J.  \. 
Culverwell  is  managing  director,  has  purchased  outright  Buck- 
horn  Falls,  18  miles  from  Peterborough,  where  2.000  additional 
horse  power  will  be  developed  and  transmitted  to  Peterborough 
and  surrounding  towns. 

The  St.  Lawrence  River  Electric  Company,  Limited,  !■>  a  nf-w 
company  recently  incorporated,  with  a  capital  of  $250,000,  the 
directors  being  Messrs.  M.  W.  Beach  and  W.  L.  Redmond,  ol 
Iroquois;  W.H.  .Meldrum,  of  Peierb.irougli  :  I-v-^  11" '■.^  ^■•f 
Morrisburg  :  and  D.  A.  King,  ol  Wnu  ht>>ti 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


Dura^ble. 


White  .vnd  Colors. 
COLO^  CARDS  AND  PARTICULARS  FROM 


W.A.  FLEMINGS  CO., 

771  Craie  st  .  Montreal 


The  WestingKouse  Irvtegrating  Wattmeter  can 

be  depended  upon  to  begin  recording 
at  a  lighter  load  than  any  other  meter 
on  the  market  and  to  register  up  to 
heavy  overloads  with  accuracy^  and 
with  any  power -factor.  It  will  con- 
tinue to  do  so  for  years  without 
cleaning  or  recalibration. 

TKe  WestingKouse  Integrating  Wattmeter 

is  sold  by 

AHBARN  *  SOPBR  LIMITED, 

Ottawa,  Canada.  ,^ 
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The  Geiieial  Electric  Company,  of  Scheneclady,  \.  Y.,  lias 
purchased  the  propertj'  in  Ottawa  formerly  occupied  by  the 
Ottawa  Porcelain  &  Carbon  Company,  and  will  utilize  it  for  the 
purpose  of  a  mica  factory.    About  400  hands  will  be  employed. 


It  is  proposed  to  install  an  electric  light  plant  in  the  opera  house 
of  St.  John,  X.  B.  Mr.  J.  F.  Dockrill  is  now  getting  estimates 
on  two  belt  driven  geiuM  ators  of  500  16  c.  p.  lighl  s  capacity  each. 
Of  these  250  lights  will  be  required  for  the  opera  house,  leaving 
750  for  comtnercial  use. 


TELEPHONt  POLES  FOR  SALE 


THE  UNDERSIGNED  HAVE  IN  STOCK, 
and  ready  for  shipment,  2,000  Cedar  Tele- 
phone Poles,  all  lengths,  25  to  60  feet.  Prices 
quoted  by  mail  or  wire  for  car  lots  f.  o.  b  cars 
this  station  or  delivered  at  points  required. 

GEORGE  &  MCGREGOR, 

Killaloe  Station,  Out. 


FOR  SALE 


One  600  b.  p.  Rep'ogle  Water  Wlieel  Governor. 
One  lot  of  Wood  and  Iron  Pulleys. 
Onelotof  good  2na  hand  Belting. 
One  lot  of  good  2nd  hind  Sclii»llenberger  Me- 
ters. 

Write  for  prices. 

Ihe  BRANTFORD  ELECTRIC  &  OPERATING 
COMPANY,  Limited, 

Brantford,  Ont. 

J.  F.  H.  WvsE,  Manager. 


FOR  SALE. 


1  25  light  Reliance  Arc  Dynamo  in  first  -  class 

condition. 

60-Iigjjt  Royal  Type  Transformer,  1040  volts 
to  I  „  newly  re-wound. 
3  lo-light  Shellenberger  Walt  Meters. 

2  20-light  Duncan  Watt  Meters. 

The  above  will  be  sold  cheap.  Address 
Corporation  op  Mitchell,  Ont.,  Bo.^  207. 


DYKAMOS 

AND 
MOTORS 


TRADE,  W1T»  &NOUflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

(The  address  is  168,  Fleet,  London,  Eng.) 

The  cost  is  only  4  cents  per  week 
including  postage. 

(Annual  Subscription  2  Dollars.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


FLAT  COIL  USEFUL  LIGHT 
RADIANT  SHELBY  LAMP 


^^^^^ 


Radiant  Shelby  Lamp 

IlKill   p;i.  I'  lCKNCV  I.ONC    J.II'  l-. 

I'ifty  per  cent,  more  useful  I.iglit 
from  the  same  amount  of  current 

UNiguK  IN  SiiAi'i.  Siji'i  KioK  Glass 

VVRIIK   1  (IK  I'rtlCHS 

WALTER  GROSE,  selling  Agent.  MONTREAL 

M;iiiiil;n  lun  (I  l.\  Ontario  I^aiitcrii  (  <»  .  H.itMiIloii 


LICENSEE    OF  THE 
WHITNEY  ELECTRIC  INSTRUMENT 
COMPANY'S  PATENTS 
IN  CANADA. 


£L£CTRICAt  i^Ar/NG  'MhMS. 

\devic£S  orM  kinds.  ■. 


THE  ENGINEER 

Is  the  Oldest  and  Greatest  American  Authority  on 
Practical  Mechanical  and  Electrical  Engineering. 

Published  Semi-Monthly 

30  READING  PAGES  PER.  ISSUE 

Printed  in  English 

You  n  ill  he  interested  in  reading  THE  ENGINEER  and  hecoming 
conversant  with  eftgineering  progress  in  America. 


$3.50 


PER  YEAR,  POSTPAID. 

Specimen  Copy  FREE  Upon  Request. 


THE  ENGINEER  PUBLISHING  CO.,  CLEVELAND,  U.S.A. 

.J 


A  Good  R^ecord 


A  Gold  Miner  says  : 

"Your  Compound  Side  Crank  Engine  has  been  running  day 
and  night  for  over  three  years  (eciual  to  seven  ytars 
regular  work)  and  during  that  time  we  have  never  lost  a 
minute  through  any  defect  in  the  engine  and  have  never 
expended  a  dollar  in  repairs.  It  is  still  running  noiselessly 
and  without  \  ibralion." 

ROBB  ENGINEERING  Co.,  Limited 

Amherst,  N.  S. 

HJIfMTV        n'il'Intti  ItfrK  y,  lit  Ifli-Kfiixir  Crvsrc»t,  Tiirotilo, 
'  :    H  ,,/«,„t  .T  rk  A  Co..  7.SI.  Ilvlt^n  l>lre.,  t ,  l»outr,  „<. 
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BY  THE  WAY. 

Mr.  J.  J.  Wrlo^ht,  manager  of  the  Toronto  Electric 
Ligni  Co.  is  one  of  the  veterans  of  the  electrical  busi- 
ness on  this  continent.  He  was  associated  with  Prof. 
Elihu  Thomson  in  the  development  of  some  of  his 
earliest  discoveries.  The  Professor  was  at  that  time 
principal  of  a  high  school  in  Philadelphia,  and 
hesitated  somewhat  before  deciding  to  relinquish  his 
modest  salary  and  take  his  chances  in  what  he  regarded 
as  a  very  uncertain  field.  A  short  time  ago  Mr. 
Wright  paid  a  visit  to  the  great  factories  of  the 
General  Electric  Co.,  at  Schenectady,  N.  Y.,  and  as  he 
looked  round  upon  the  mammoth  concern  with  its 
thousands  of  employees  recalled  to  mind  the  time  when 
he  was  the  only  employee  of  what  was  then  the 
Thomson-Houston  Company. 


The  Egyptian  pyramids  are  soon  to  come  out  of 
their  darkness  of  5,000  years,  and  will  be  accessible  to 
all  tourists,  says  the  New  York  Evening  Post.  General 
Director  Maspero,  of  the  Society  which  has  in  charge 
the  preservation  of  the  antiquities  of  the  country,  has 
been  experimenting  with  the  electric  light,  and  began 
his  work  on  the  Temple  of  Karnak,  at  Thebes.  The 
experiment  met  with  so  much  approval,  that  he  has 
decided  to  light  the  inner  passages  and  catacombs  of 
the  great  pyramids.  This  will  provide  Egyptian  tourists 
with  new  attractions,  and  they  will  be  able  to  penetrate 
to  the  innermost  recesses  of  the  pyramids.  The  light- 
ing will  be  of  especial  value  to  women,  who  have  con- 
fined their  investigations  of  the  pyramids  of  the  hit 
shore  of  the  Nile  to  climbing  up  on  the  outside,  as 
they  were  afraid  of  the  intense  darkness  within. 
With  the  introduction  of  the  electric  light,  the  tombs 
of  the  Pharoahs  will  be  accessible  to  all. 


The  town  council  of  Campbellton,  N.  B.,  have  recently  pur- 
chased one  100  k.w  .S.  K.C.  nerator  (roin|the  Canadian  General 
Electric  Co.  This  plant  is  under  the  manajjement  of  Mr. 
Hiram  G.  V.  Farrer. 
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are  thoroughly  reliable  drivers  for 
Electrical,  Mill  and  Factory  Pur- 
poses We  give  full  results  in 
practice  as  well  as  in  tests. 

Uur  wheels  are  strong,  tight 
and  durable,  and  our  installations 
the  simplest,  cheapest  and  best. 

CORRESPONDENCE  SOLICITED. 


G.  BARBER, 


MEAFORI).  OXT. 


'^/?e  GEE  ELECTRICAL 

ENGINEERING  CO.,  Limited 


Telephone  Main  3319 


II  Colborne  Street,  TORONTO. 


MaLn\ifaLct\irirvg  Electrical  Engineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORACE  BATTERY. 

Contractors  for  Complete  Installations,  Wiriiiij-  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells.  Telephones,  Etc. 

Plans  and  Specifications  subnn'tted 
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SPARKS, 

The  annual  meeting  of  the  Parrsboro  Telephone  Shore  Com- 
pany was  held  at  Parrsboro  on  June  5th.  A  dividend  of  10  per 
cent,  was  declared  on  I  he  year's  work  of  the  Shore  line  and  of 
5  per  cent,  on  the  line  to  River  Hebert  for  the  six  months  it  had 
been  operated  by  the  company.  Officers  for  the  ensuing  year 
were  elected  as  follows  :  President,  A.  W.  Atkinson  ;  secret.iry- 
trensurer,  James  W.  Dav;  managing  director,  Capt.  John-.on 
Spicer;  directors,  Percy  L.  Spicer,  Robert  Dewis,  Thos.  H. 
Armstrong,  R.  L.  Dewis. 

Tenders  were  recently  invited  by  the  Montreal  City  Council  for 


-A  Single  27  inch- 


Victor  T\arbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely   provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

Pvimping  Machinery 

for  all  purposes. 

Air  Compressors 

for  the  Air  Lift  System  and  general  use, 

Air  Pumps,   Va^cuum  Pvimps, 

and  Tet  and  Surface  Condensers. 


THE 


I- 


278  LEHMAN  ST.,    DAYTON,  OHO,  U.S.A. 


electric  power  for  operating  the  new  pump  at  the  high  level  re- 
servoir. There  were  only  two  tenders.  The  Montreal  Light, 
Heat  &  Power  Company  offered  to  furnish  the  power  at  $21.50 
per  horse  power  from  7  p.m.  to  7  a.m.,  with  half  a  cent  for  every 
additional  hour,  or  from  midnight  to  noon  at  $26,  plus  halt  a  cent 
for  every  additional  hour.  The  Lachine  Rap  ds  Hydraulic  & 
Land  Company  tendered  at  $20  per  horse  power,  from  10  p.m.  to 
10  a.m.  plus  $2  for  every  additional  horse  power,  and  on  a  three 
or  five  year  contract  from  3.30  p.m.  to  5  a.m.,  at  $25  per  h.'rse 
power,  with  $1  for  every  additional  hour  on  a  total  of  40  horse 
power. 


Glarkson  School  ot  Technolopy  '^''^"^  PotidIm,°S.Y.''"°"^' 

Pourses  leading  to  degrees  of  Bachelor  cf  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  tr  lining  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  looms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director. 


The  PHILIP  CAREY  MFG.  CO. 

M  mimi  SI.  E 
Toronto,  Ont. 


Manufacturers 
.  .  .  OF  .  .  . 

85  %  MAGENSIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

EsTuiATES  Cheerfully  Given 


INCREASE  YOUR  BUSINESS 


by  ha.ving 

Efficiervt  TelepKone 
Facilities  ^ 

We  will  quote  you  rates  on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 


The  BELL  TELEPHONE  CO. 


bLrTdlrrd=|=l=T=l=T=)l=T=I=T=l^^ 
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THE  1902  EDITION 

STANDARD  WIRING 

rOR  EliECTRIC  LIGHT  AMD  POWER 
ADOPTED 

By  the   I'ire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  En<;-ineers,  Central  Station  Managers  and  Wiremcn. 

BECAUSE 

It  is  llic  only  hook  on  Wiring  and  Construction  kept  striclh'  up  to  dale. 
It  contains  all  the  necessary  Tables,  Rules,  Fornnilas  and  Illustrations. 
It  settjes  tlispiites,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price  -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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SPARKS. 

The  Canadian  General  Electric  Company  liave  opened  a 
branch  at  Ottawa. 

A  new  switch-board  may  be  purcliased  for  the  municipal 
electric  light  plant  ai  New  Westminster,  B.C. 

It  is  reported  that  a  company  will  be  formed  for  the  purpose  of 
building  an  electric  railway  from  Ottawa  to  Lachine. 

The  Canadian  General  E  ectric  Company  will  supply  an  eleclf-ic 
light  plant  for  lighting  the  town  of  Edmonton,  N.  W.  T. 

Mr.  F.  Deagle  has  secured  the  franchise  to  supply  electric 
light  and  power  to  Eugenia,  Fieshertoii  an  I  Flesherton  Station. 

It  is  the  purpose  o' the  Canadian  Pacific  Railway  to  build  an 
electric  power  house  at  Fort  William,  Ont.,  although  the  plans 
are  not  yet  complete. 

The  light  commissioners  of  Brockville,  Ont.,  have  taken  lend- 
ers on  the  supply  of  new  dynamos,  boilers,  engines,  etc.,  for  the 
electric  light  plant. 

The  town  council  of  Barrie,  Ont.,  proposed  to  raise  $6,000  to 
provide  for  improvements  to  ihe  electric  light  plant,  but  ihe 
ratepayers  voted  it  down. 

The  Canadian  General  Electric  Co.  has  purchased  the  Mur- 
dock  property  in  Halifax,  N.S.,  and  a  portion  of  the  building  will 
be  convened  into  modern  offices  for  th  i  company. 

.Mr.  H.  E.  M.iulson  has  offered  to  form  a  company  with  a  capi- 
tal of  $20,000  for  ihe  purpose  of  operating  telephone  and  electric 
light  planis  in  the  town  ol  Minndosa,  Man. 


It  is  reported  that  the  Westinghouse  Air  Brake  Compan\,  of 
Hamilton,  purpose  engaging  in  the  manufacture  of  electrical 
machinery  there. 

W.  A.  and  G.  L.  MacKay  have  established  business  at  N'onh 
Sydney,  N.  S.,  as  dealers  in  electrical  supplies,  under  ihe  style 
of  W.  A.  MacKay  &  Company. 

A  by-law  granting  a  bonus  of  Sio,ooo  to  the  Windsor,  Sand- 
wich &  Amherstburg  Electric  R  lilway  was  carried  by  the  rale- 
pay2rs  of  Amherstburg  last  month. 

The  municipalities  interested  in  the  proposed  Huron,  Bruce  and 
Grey  Electric  Railwaj'  are  holding  meetings  for  the  purpose  of  dis- 
cussing the  situation.  At  the  last  session  of  the  Legislature  a 
charter  was  granied  for  this  road,  to  run  from  Wiarlon  to  Owen 
Sound,  with  branches  to  Seaforth  aud  BIylh. 

The  difficulty  between  the  Cat.iract  PowtT  Company,  ol  Hamil- 
ton, and  its  employees  regarding  wages  is  to  be  settled  by  ar- 
bitration. The  company  has  chosen  Mr.  .\lexander  Bruce,  K.C., 
as  its  arbitrator,  while  Rev.  C.  E.  Whitcombe  will  represent  the 
men  and  a  third  arbitrator  will  be  chosen  by  these  two. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical  I'urjxiscs.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimmed.  CTit  sheets  or  segmenls 

JOHNSON,  WILLATS  &  CO..  "^'^SIIiTo'*" 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufaclure  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewoiind  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  sti.ck,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  firii-^hed  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FARQUHAR  BROS. 

Barringtoii,  cor.   Blonu-r  Si-.    Hdltftljr,  y.S. 
Contractors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc 

Lighting  Plants  installed  complete. 

We  make  a  specially  of  Arc  and  Incan- 
descent Lighlins,'  for  "ublio  and  priv.-ile 
residences. 


The  Celebrated  McEwen  High  Speed  Automatic 


Most 
Simple 
Auto- 
matic 
Built 


Cut 

Illustrates 
an8x13x12 
Compound 


F»LAIN  and  COMPOUND 

OUR  GUARANTEF— The  engine  shall  not  run  one  rc\-olution  slower  when 
fully  loaded  than  when  running  empty,  and  a  reduction  of  boiler  pressure  from 
the  greatest  to  tliat  necessary  to  do  the  work  will  not  reduce  the  speed  of  the 
engine  one  revolution.  Any  engine  failing  to  meet  this  gxiarantee  beco'ncs  the 
property  of  the  purchaser  upon  the  payment  of  one  dollar. 

Specially  Suited  for  Direct 
Connected  Electric  Work. 


Sold 
Under 
•  Fuel 

Guarantee 


Can  dclivoi  quickly  35,  50,  60,  70.  100.  140.  and  240  h.  p.  Simple  Engines, 
1  1  S  and  175  h.  p.  Compound.     Gel  our  prices  before  closing.      J*      ^  J* 

WATEROUS  ENGINE  WORKS  CO.,  Limited,  wSpe'g''      Brantford,  Canada. 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  merehants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  ihis  paper  when  corres- 
ponding- with  advertisers. 


ESTABLISHED  1849. 
Chari.es  F.  Clark, 


President. 


Jared  Chittenden, 

Treasurer 


BRADSTREETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  1 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U  SA. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cop. 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invittd. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canapa:    Halifax  N.S.;  Hamilton,  Ont  ; 
London  Ont.;  Montreal,  0"^-;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B. ;  Toronto,  Ont.;    Vance uver, 
B.C.;  Victoria,  B.C.;  Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 
JOHN  A.  FULTON, 

Gen.  Man.  Eastern  Canada.  Montreal. 


F.  E.  DIXON  S.  CO. 

Leather  Belting  and 
Manutaoturers'  Agents 

30  Wellington  Street.  East,  TOBONTO,  ONT. 
Xeleplaone  Main  1214 


-AGENTS  FOR 


J.   b.   GOODHUE   6c  CO., 

Tanners  and  Manufacturers  of  Leather  Belting,  LaLce  Leathers,  Etc, 

Da.n"yille,  (pu.e. 


21  Beuru,     ^-  r..  LeBRUN 

MONTREftL.     M.  de  TILLERS 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 

COMMITATORS  RE-BUILT. 

Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


I  GO. 


WAVERLY  PARK,  Newark,  N.J. ,  U  S. A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 

W/  ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  oev 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 


RECENTLY  PUBLISHED 


T-HE 

Of\Hf\\D\f\H 
Hf\ND-BOOK 

OF 

STEf\AA 

f\ND 

BLEGTRICITY 

By 

William 
Thompson 


® 


170  Pages 
illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO  CANADA 


Send  for  Table  of  Contents. 
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TELEPHONES 


Milde  MicrophxinE 

The  best  TRANSMrTTER 
in  the  World 

QUEBEC  ACEMTi  . 

ror  the 

£35fDr  Dynamas, 
&  A\a^2•r5. 


SwitGH-BoarOs  and  flnnunGlators  f 

FIRE  ALARM  APPARATUS  and  j 
TELEGRAPH  INSTRUMENTS  ® 


"  NessphoDcs,  Montreal 

419  SL  James  St, 

Cor.  Craia, 

MONTR&fVL 

Telephone  No.  1100. 


Electric  Fixtures 
Rosettes,  Sockets,  C\j[t-Outs, 
Ir\.c^ndescenLt  L^mps 

Our  Goods  are  High-Grade,  Oi  r  Prices  are  Right. 

MUNDER.LOH  <a  CO.,     61  St.  Sulpice  St.,  Montreal 


The  FIBSTBRQOK  BOX  CO.,  Limited 

Kiiig  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  GROSS-flRMS 


write  for  particulars. 


flTeief  one  ^4.50 


(iuftr<intee(f  to  t/irr  Sntisf'tn  fion. 


Apply  for  Tamphlkts  and  PARTicri.ARs  xi 


TheSAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square,  Montreal.  Que. 

Tel.  Main  4S*6        Tel.  East  17. 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.Mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


THE  ELFXTRICAL  CONSTRUCTION 


Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Car.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belled. 

High  efficiency.    Designed  for  any  required  speed  or  voltag-e. 
We  contract  for  complete  in.stallations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


INTERIOR  CONDUIT 


This  pipe  fills  all  of  the  reqnirenrents  ot  and  is  ap- 
proved by  the  Underwriters  National  Electric 
Association,  and  is  now  made  in  Canada  by 

THE  RICHMONDT  CONDUIT  &  MFG.  CO.,  limited 

15-17-19  J«ivis  Street,  TORONXO,  CANADA 


A       /A  #A  #i 


('-3^^":  ri||3  ^S^^3^2s^l2— E 


OLD  SERIES,  VOL.  XV —No.  8 
NEW  SERIES,  VOL.  XII.— No.  8 
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PRICE  lo  CENTS 
$i.oo  Per  Year. 


DIRECT  Cl  kRENT. 


INDUCTION  TYPE. 


NO  BETTER  MOTORS  MADE  THAN  OURS. 

The  United  Electric  Co.,  Limited.  Toronto,  Cotn, 

ARC  LAMPS  FOR  ALL  CIRCUITS 

You  will  need  some  for  the  Fall  Fair 

ENCLOSED  ARC  LAMPS 


-FOR- 


DIRECT  OR  ALTERNATING  CIRCUITS 


-FOR- 


SERIES  OR  MULTIPLE  SERVICE 

INDOOR  OR  OUTDOOR  WORK 
^^ADIAN  ^^ERAL  pLECTRIC  (oj 


LIMITED. 

Head  Office  :  TORONTO,  ONT. 

IDISTRICT  OFFICES  : 
MONTRH.AI.       HALIFAX      OTTAWA       VVINNIPIiG      VANCOUVER       VICTORIA  ROSSLAND 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 

17  ST.  JOHN  STREET  -  -  MONTREAL 
McKINNON  BUILDING      -      -  TORONTO 

RODERICK  J.  PARKE 

A.  M.  Can.  See.  C.E.    A.  M.  Amer.  Inst.  CE. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants,  Estimates. 
Valuations.    Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TORONTO,  CANADA. 
TeleDhones  I  Office— Long  Distance,  Main  8047. 
1  eiepnones  |  Residence— North  2204.  . 
Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  A.n.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


Sole  Makers  of  the  .  . 

mmii  MM]  Mm 

Which  are  the  best  for  all  ma- 
chinery bearing-s,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL  P.Q. 

Head  Office  American  Works,  94  Gold  Sf. 
New  York  City. 


F.  N.  Phillips,  President. 


Geo.  H.  Olkey  and,  Secretary-Treasurer. 


m  F.  PIPS  mil  w 

(Li3ycia?EiD) 

MONTR&flU  Gf\Nf\Df^ 

ill  [[[Gii  m\ 


Electric  Lig-ht  Line  Wire 
Incandescent  and  Flexible  Cords 

F[[D[R  fli  mm  m\ 

Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  OndergrouDd  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  W.\tso.\,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 

IFOCARTY  BR  OS.,  J  Electrical  Contractors! 

and  Eii^^iiieers.  { 


118  St  James  St.,  Montreal. 

.■\gents]^for  the  .\mpere  IiuUictioti  Motor. 


^he  GEE  ELECTRICAL 

ENGINEERING  CO..  Limited 


Telephone  Main  3319 


II  Colborne  Street,  TORONTO. 


Ma.n\ifaLct\irirvg  Electrical  Engineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORAGE  BATTERY. 

Contractors  for  Complete  Installations,  Wiring  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells,  Telcpiiones.  Etc. 

Plans  and  Specifications  submitted 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.  — ■       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-SmitK  CompeLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES  I 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


mm 


Please  mention  the  Canadi.an  Electrical  News  when  corresponding  with  advertisers. 


Good  Workmanship  Is  of  No  Value 

Unless  combined  with  good  materials. 
RELIABLE  supplies  are  our  specialty  ;  send  us  a  trial  order  and 
be  convinced,  or  favor  us  with  an  opportunity  of  quoting  when  you 
are  next  in  the  market  for  any  class  of 

Str66i)  Railway  orELBGiriGai  Suddi16s 

J.  A.  DAWSON  &  CO. 


743  Crocig  Street. 


MONTR^EAL.  Qvie. 


4i 


I 


For  Electrical  Pl^r^ts, , . 

The  WHEELOCK  AND   IDEAL  STEAM  ENGINES  are 

particularly  adapted.  They  have  ev-eii  si^eed,  good  regulation,  are  economical 
with  fuel  and  repairs. 

Write  for  particulars  and  Catalogue. 

The  Goldie  &  McCulloch  Co.,  Limited, 

We  Mat.    ONTARIO,  CAITADA. 

VVIIKKI.Ol  K  KNCilNKS,  IDFAI.  EN(;iNES,  GAS  AND  (lASOI.INU  KNeilNKS,  BOU.F.RS,  PUMPS,  WATKR  VVIUvKLS,  OATMKAI,  MILI, 
MACniNKRV,  FI.Ol-R  MILL  MACIUNKRV,  WOLF  GYRATORS,  WOODWORKING  MACHINKRV,  SHINGLE  MACIIINERV, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS.    SAFES,    VAULTS  AND   VAULT  DOORS. 

VVRITK  I-OR  CATALOG.    DEl'ARTMENTE  E. 
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SPARKS. 

Construction  work  has  been  commenced  on  the  municipal 
telephone  system  for  Port  Arthur,  Ont. 

Mr.  William  Foley  is  suing  the  Toronto  Street  Railway  Com- 
pany for  $10,000  damages  for  injuries  received. 

Mr.  John  Philips,  of  Grand  Valley,  Ont.,  is  erecting  a  new 
power  house  and  installing  a  new  engine  and  boiler. 

Messrs.  Fitzgerald  &  Sauerman  have  disposed  of  the  electric 
light  plant  at  Watford,  Ont.,  to  Mr.  Campbell  McLeay. 

The  Electrisk  Buieau  ot  Christiana,  Norway,  submitted  an 
offer  to  supply  a  municipal  telephone  system  for  Ottawa,  Ont. 

The  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
will  probablj'  furnish  light  and  power  to  St.  Johns  and  Iberville. 

The  Eastern  Telephone  Company  are  considering  the  further 
extension  of  the  telephone  system  through  the  Island  of  Cape 
Breton. 

Mr.  Roderick  E.  Burn,  of  435  Lisgar  street,  Otlawa,  has 
invented  a  conduc tor's  fare  box  for  which  he  claims  ihe  usual 
advantages. 

The  contract  for  the  equipment  of  the  Levi  County  Electric 
Railway  at  Levis,  Que.,  has  been  secured  by  Messrs.  Ahearn  & 
Soper,  of  Ottawa. 

The  Ottawa  Street  Railway  Company  have  purchased  a  large 
storage  battery  equipment  from  the  Electric  Storage  Battery 
Company,  of  Philadelphia. 

Messrs.  Marcotte,  Hardy  &  Pepin  purpose  constructing  a 
telephone  line  between  St.  Raymond  and  Cap  Sante,  in  the 
parish  of  St.  Bazile,  Que. 

Mr.  Thomas  L.  Chiles,  of  Akron,  Ohio.,  representing  Cleve- 
land capitalists,  is  promoting  a  scheme  to  build  an  electric  rail- 
way between  Toronto  and  Hamilton. 

The  corporation  of  Parry  Sound,  Ont.,  wants  applications  for 
the  position  of  superintendent  of  the  electric  plant,  which  is 
alternating  and  driven  by  water  power. 

The  Hamilton,  Grimsby  &  Beamsville  Elecliic  Railway  Com- 
pany are  asking  for  tenders  for  the  supply  of  10,000  cedar  rail- 
road ties  and  250  cedar  trolley  poles. 


The  Sherbrooke  Gas  &  Electric  Company  and  the  Shebrooke 
Street  Railway  Company  are  reported  to  have  been  amaiga- 
mated,  and  it  is  said  that  the  new  corporation  proposes  also  to 
secure  control  of  the  People's  Telephone  Company. 

The  corporation  of  Annapolis  Royal,  N.  S.,  is  about  to  extend 
the  electric  light  plant.  Tenders  for  extension  and  for  construc- 
tion of  a  dam,  flume,  power  house,  water  wheel  and  draught  tube 
are  invited  by  Mr.  F.  W.  Harris,  town  clerk,  up  to  Aug^ust 
8th. 

It  is  expected  that  the  Windsor,  E>sex  and  Lake  Shore 
Electric  Railway  will  be  completed  by  December,  1903.  The 
contractors  for  the  road  are  Seligman,  Burke  &  Company,  of 
New  York,  while  Mr.  A.  J.  Nelles,  of  Hamilton,  has  been  one  of 
the  chief  promoters.    The  road  will  be  45  miles  in  length. 

The  Jacques  Cartier  Power  Company,  of  Quebec,  have 
awarded  the  contract  for  the  installation  of  the  large  water  tube 
boilers  and  the  necessary  equipment,  including  steam  pump, 
steel  smoke  stack  and  piping  in  connection  thereto,  to  Mr.  John 
J.  Main,  manager  of  the  Canadian  Heine  Safety  Boiler  Co., 
Toronto.  These  boilers  are  to  be  of  500  b.  p.  each,  and  are  to 
be  placed  in  the  company's  new  steam  power  house  at  the 
ext remity  of  St.  Sauveur.  This  p'axit,  which  is  expected  to  be 
complete  and  ready  for  operation  in  a  few  months,  will  cost, 
including  engines,  in  the  vicinity  of  one  hundred  thousand 
dollars.  It  is  to  be  constructed  as  a  reserve  steam  plant  and 
will  be  kept  in  perpetual  readiness  to  be  utilized  should  an 
interruption  occur  in  the  present  hydraulic  plant.  The  Heine 
Boiler  Company  are  to  be  congratulated  on  having  their 
boilers  selected  from  among  the  many  offered  for  this  important 
plant,  which  is  another  testimonial  to  their  great  efficiency  and 
economy.  This  company  are  to  install  the  large  twilers  for  the 
waterworks  pumping  station  in  Toronto,  which  contract  was 
also  secured  alter  competition  with  seveial  other  boiler  hrms. 
The  Heine  Company  are  also  installing  another  large  boiler  at 
the  Toronto  Electric  Light  Works,  which  have  already  in 
operation  over  3000  h.  p.  of  the  "  Heine, "  and  are  in  corres- 
pondence with  a  number  of  other  concerns  with  a  view  to 
future  contracts.  The  Heine  people  seldom  fail  to  "  gel  there" 
if  given  half  a  chance. 


JACK  SHAFT  EQUIPMENT 

For  Electric  UoM  and  Power  Plants. 


SEND  FOR 
200  PAGE 
CATALOGUE. 


Floor  Stands. 

Self-Oiling  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pulleys, 

Clutch  Couplino^s, 

Iron  Pulleys, 

Iron  Centre  W  ood  Rnii 

Pulleys 

Belt  Tighteners,  Etc. 


ODGE  M'FG  CO.,  OF  TORONTO,  UMITED 

Engineers,  Founders  and  Machinists. 

TORONTO,  ONT 
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You  cannot  buy  a  poor  Packard  Lamp. 
There  are  none  for  sale. 

That's  why  every  known  test  is  ^iven  to  every  Packard  Lamp  and  its  per- 
fection prov^en  before  it  goes  into  the  market. 

Being"  free  from  defects  Packard  Lamps  have  long  life  and  the  candle  power 
is  well  sustained  throughout  their  useful  life. 

Packard  Lamps  give  absolute  satisfaction. 

The  glass  in  the  bulbs  is  of  superior  quality,  the  filaments  are  the  best, 
the  mechanical  work  perfect,  and  the  completed  product  represents  the 
best  obtainable. 

It  costs  more  to  make  the  Packard  Lamp,  but  the  extra  expense  pays  us, 
for  once  a  Packard  Lamp  user  you  will  always  be  our  customer. 


TH E  P AC K A R D  EL ECTRIC  Ca  Limited 
St.  Catharines.  ONT 


3 


I 
I 


i 


The 

Adams-Bagnall 
Arc  Lamps 

For  all  Circuits 
Write  for  r^'rices 

GenersiLl  Agents  for  Canada  : 

The  R.  E.  T.  PRINGLE  CO..  Limited 

172  Dalhousie  Street,  Montreal. 


ill 


P 

P 
P 

I 

\ 


! 

     % 


K     Branch.ISt.  John,  N.  B. 
ij     Frank  Darling,  Agent,  Vancouver,  B.  C 
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IMPROVEMENTS  IN  INCANDESCENT  LAMPS. 

The  Ontario  Lantern  Company,  of  Hamilton,  have  recently 
enlarged  their  incandescent  lamp  works  and  have  installed  a 
number  of  machines  and  instruments  of  the  most  modern  type, 
which  will  enable  them  to  produce  lamps  of  the  very  highest 
grade  and  at  such  prices  as  will  probably  prohibit  the  importa- 
tion of  either  German  or  American  lamps. 

In  addition  to  the  "Radiant  Shelby"  lamp  made  by  this  com- 
pany during  the  past  two  years,  they  have  patented  a  new 
spiral  filament  lamp,  called  the  "Brilliant,"  which  they  claim  bids 
fair  to  revolutionize  the  lamp  business,  giving  nearly  double  the 
amount  of  light  from  the  bottom  of  the  lamp  without  consuming 
any  additional  current. 

Mr.  Walter  Giose,  Montreal,  selling  agent  for  this  company, 
will  be  pleased  to  give  any  information  regarding  either  the 
"  Brilliant"  or  the  "  Radiant  Shelby"  lamp,  and  solicits  sample 
orders  from  large  lighting  stations  and  dealers  in  electrical 
supplies. 

This  company  will  also  manufacture  a  line  of  sockets,  re- 
flectors, etc.,  in  the  near  future,  in  addition  to  the  extensive  line 
of  lanterns,  lamps,  lamp  bnrners  and  light  producing  specialties 
which  they  have  been  manufacturing  for  the  past  fifteen  years. 


THE  VANCOUVER  POWER  DEVELOPMENT. 

Further  steps  towards  the  development  of  the  water  power  at 
Coquitlam  Lake  by  the  Vancouver  Power  Company  have  been 
taken  by  the  awarding  of  the  contract  for  the  construction  of  a 
tunnel  through  the  mountain  from  Lake  Beautiful  to  Lake 
Coquitlam.  The  length  is  13,000  feet,  and  the  contractors  are 
Ironsides,  Rannie  &  Campbell.  The  tunnel  will  cost  $250,000 
and  will  require  over  two  years  to  complete. 

The  development  of  this  power  is  one  of  the  largest  under- 
takings of  the  kind  ever  commenced  in  Canada,  the  estimated 
cost  being  $1,250,000.  The  hydraulic  engineers  are  Messrs. 
Hermon  &  Burwell,  who  are  assisted  by  Mr.  W.  Meredith,  of 
San  Francisco.  The  water  of  Lake  Coquitlam  will  be  piped 
through  the  tunnel  under  the  mountain  separating  the  two  lakes. 
This  mountain  rises  above  the  funnel  to  a  height  of  4,000  feet. 


The  power  will  be  utilized  for  supplying  light  and  power  in  the 
cities  of  Vancouver,  Xew  Westminster  and  Victoria  and  in 
operating  the  railway  of  the  British  Columbia  Electric  Railway 
Company. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER, 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

I .  .  .  . 

P.M. 

7.00 

P.M.  4.30 

9-30 

2  .  .  .  . 

7.00 

4  3c 

9-30 

3.... 

7.00 

"  4-30 

9-30 

4.... 

7.00 

"  4-3° 

9- 30 

5.... 

7.00 

"  4-30 

9-30 

6. . . . 

7.00 

"  4-45 

9-45 

7.... 

ft 

7.00 

"  4-45 

9-45 

8  

8.40 

"  4-45 

8.05 

9.... 

ti 

9- 30 

"  4-45 

7'5 

10. . . . 

II 

10. 10 

"  4-45 

6.35 

II ...  . 

1 1. 00 

"  4-45 

5-45 

13.... 

•1 

0.00 

"  4-45 

4-45 

14.... 

1. 00 

5.00 

4.00 

15  

't 

2.00 

II  5.00 

vOo 

16.... 

No  Light. 

No  Light. 

17  .  .  . 
18.... 

19..' . 

A.M. 

6.30 

.A.M.  8.30 

2.00 

20. . .  . 

6.30 

"  >'5 

2-45 

21 ... . 

6.30 

n  10.00 

3-30 

22 ...  . 

II 

6.30 

„  10.50 

4.20 

23. . . . 

11 

6.20 

"  11-45 

5- 25 

24. . . . 

6.20 

"  0.45 

6.25 

25.... 

6. 20 

'•45 

7- 25 

26. . .  . 

6. 20 

3.00 

8.40 

27.... 

6.20 

n  4.00 

9.40 

28.... 

II 

6.15 

"     5- "5 

1 1.00 

29.... 

6.15 

"     5- '5 

■  1. 00 

30.... 

6.. 5 

5- '5 

1 1.00 

Oct.  I. 

6.15 

"     5- '5 

1 1.00 

Total  '89-35 


The  power  house  of  the  Ma! lawa  Electric  Company  at  .Matta- 
wa,  Ont.,  recently  suffered  damage  by  fire. 


Pittsburgh  Transformers. 


The  transformer  is  the  connecting  link 
between  your  plant  and  your  customer. 
If  these  links  are  weak,  so  is  your  hold 
upon  your  customer. 
Reliable  service — absolutely  reliable — 
is  demanded 

by  the  user  of  electric  light. 
If  you  were  the  user,  would  t/ow  feel 
satisfied — and  pay  the  price — for 
lighting  service  interrupted  by  frequent 
transformer  troubles? 


There  are  no  other  transformers  made 
that  give  such  service — dependable, 
reliable  service 

as  that  given  by  Pittsburgh  transformers. 

Pittsburgh  transformers  are 

efficient 

electrically  and  commercially. 
If  \'ou  are  not  familiar  with  them, 
we  shall  be  pleased  to  send  vou 
catalogue  and  bulletins  ;  prices  too, 
if  you  wish. 


Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 


Aug'ust,  1902 


THE  CANADIAN  ELECTRICAL  NEWS 


V. 


Advertising  space  is  valuable.  It  costs  money.  No  surer  perfectly  or  improperly  represents  your  goods.  Vour  .id  should 
method  of  wasting  money  can  be  found,  says  Printers'  Ink,  than  contain  the  very  best  possible  description  of  your  goods,  else  it 
in  buying  advertising  space  and  filling  it  with  matter  which  im-      will  not  do  its  full  work  in  selling. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof, 
Fire  Proof. 

Standard ;  Matchless  Quality. 


Whitk  and  Colors. 
COLOH  CARDS  AND  PARTICULARS  FROM 


DurOk-ble. 

W.A.  FLEMING  &  CO., 

771  Craig  St.,  Montpeal. 


Economy, 
Durability,  Simplicity,  Small  Cost. 
All  Steam  Users  are  interested. 
Send  for  Catalogues  and  Prices. 


The  H-ardill 

Cornpound  Engine 

Medium  Siieed 

Simplified  Valves 

Universal  Application 

Perfect  Design 

Built  in  all  cases  im  - 

THE  HARDILL  COMPOUND  ENGINE  CO., 

OP  MITCHELL.  ONT.,  HimiTED 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  settinj,',  oiitwartl 
discharge  type.     This  arrangement  can  be  placed  in  any  part  of  the  line  of  shafting,  when 
circumstances  permit  of  direct  connection,  power  being-  taken  off  on  both  sides  of  the  case  if 
desired.    We  have  designs  for  many  other  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  slating  conditions  inidcr  which  power  is  to  be  developed. 


HKANC  II    OI  I  ICES  : 

Toronto,  Monfreivl, 
Halifax.  N.  S. 
R.ossIar\d  and 

Greenwood,  B.  C. 


ENCKES 

lCHINE 


WEN»-»vi 


OMPANY 


Main  Oince  and  Works  : 

I 1 11  vilowTU"  Si. 

SHERBROOKP,  QUE. 

CANADA. 
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Lundell  Fan  Motors 


I3E3TT1i!£i  THIj^lSr  EATER, 


Desk  Fans,  Bracket  Fans,.  Swivel 
and  Trunnion  Types,  Ceiling  Fans 

MoLnufatctured  by  tKe  Spra^gue  Electric  Co. 


WRITE  FOR  1902  CATALOGUE 


WATSON  JACK  ^  CO.,  Montreal 


'  '^m 


Telephone  Apparatus 


 FOR- 


Farmers*  Lines, 

Interior  Systems,  or 

Town  Exchanges 


Style 
"A " 


Send  in  your  address  for  our  New  Catalogue. 
Full  of  up-to-date  ideas  at  best  prices. 

Investigate  our  Electric  Lighting  System  for 
Suburban  Residences. 


Colwell  M'fg  Co. 


75  Wellington  Place 

TORONTO 


Write  Us. 


Tel.  Main  409 


NEW  GUTMANN  WATT  METER 

FOR    A  INTERN  ATING  CURRENTS 

IN  SHOF?T 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per  cent, 
of  its  capacity  to  fifty  per  cent,  over- 
load. 

Internal  losses  are  practically  nothing. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proot. 
Extremely  light  weight  (lo  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  cotiiplicated  parts. 
No  friction. 


1 


CUTM4NN  RECORDINC-WirtMEIER' 
V3LTS IE3  El  CtaES  ilB 
SMAMO  ElECIRIC  COMPiNY 

SPRINCFIELO. ILLINOIS. U.S.A.  - 


I 


NO  liiSGul 

SHUNT  OUT, 


JOHN  FOREMAN 


708  and  710  Craig  Street 

MONTR.EAL 


THE  JOHN  MgDOUGHLL  GHLEDONIflN  IRON  WORKS.  LIMITED. 


MoiitTfdl.  Que. 
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ELECTRIC  PLANT  FOR  THP  HUDSON'S 
BAY  STORES. 

Prior  to  1899  '^e  Hudson's  Bay  Stores  in  Winnipeg 
were  lighted  exclusively  by  gas,  but  in  tl^t  year  a 
large  addition  was  made  to  the  building  and  aa  isolat- 
ed electric  plant  was  installed.  This  was  put  into 
use  first  in  May,  1900,  and  at  that  time  there  were 
in  operation  two  high  speed  engines  direct  connected 
to  the  dynamos.  The  former  are  of  the  Robb-Arm- 
strong  side-crank  type  and  are  of  60  and  30  h.p. 
respectively.  The  dynamos  were  furnished  by  the 
Western  Electric  Company,  of  Chicago,  and  are  40 
and  20  k.w.  capacity  respectively.    With  the  extension 


SUCCESSFUL  STUDENTS. 

The  following  students  were  successful  in  the 
mechanical  and  electrical  course  at  the  spring  examin- 
ations of  the  School  ot  Practical  Science,  Toronto  : 

Honors — ^First  Year — J.  H.  Barrett,  S.  E.  Craig, 
W.  S.  Gibson,  C.  P.  McGibbon,  A.  E.  Pickering,  M. 
R.  Riddell,  R.  S.  Smart,  S.  E.  Thomson.  Second 
Year — ^J.  H.  Alexander,  H.  H.  Angus,  F.  A.  Gaby, 
C.  A.  Maus,  M.  L.  Miller,  D.  K.  Pinkney,  H.  M. 
Shipe,  H.  G.  Smith,  S.  B.  Wass.  Third  Year— H.  G. 
Barber,  R.  J.  Dunlop,  C.  H.  Marrs,  D.  Sinclair,  T. 
Taylor. 

Pass— First   Year— H.   E.   Beatiy,  J.   C.  Boeckh, 


Klectric  Plant  in  thk  Hi  dson's  Hay  Storks,  Winnu'kc;,  Man. 


of  the  business  it  was  found  that  these  engines  and 
generators  were  not  sufficient  to  supply  all  the  current 
required,  and  another  60  h.p.  engine  and  45  k.w.  dyna- 
mo of  the  same  makes  as  the  others  were  added  in 
1901 . 

All  the  main  departments  of  the  stores  are  lighted 
by  incandescent  arc  lamps,  there  being  sixty  of  these 
in  use,  besides  many  hundreds  of  the  ordinary  16  c.p. 
incandescent  lights.  The  sewing  machines  and  press- 
ing irons  in  the  tailoring  and  dress-making  departments 
are  operated  by  electricity  generated  by  this  plant,  as 
are  also  the  motors  for  driving  the  cash  system 
throughout  the  stores. 

There  are  one  Rohh  Km  li.p.  boiler  and  two  Leonard 
75  h.p.  boilers,  which,  in  ;iddilion  to  heating  the  build- 
ing and  driving  the  en^'ines  and  generators,  furnish 
the  power  for  the  pumps  used  in  connection  with  the 
several  elevators  in  the  building. 


R.J.  Burley,  F.  W.  Burnh  im.  J.  W.  Calder,  A.  M. 
Campbell,  W.  M.  Currie,  \V.  K.  Greenwood,  C.  J. 
Harris,  T.  D.  Henderson,  P.  \'.  Jermyn,  J.  W. 
Johnston,  W.  S.  H.  Keefe,  A.  H.  Legge,  O.  B. 
McCuaig,  C.  D.  McKay,  C.  J.  Manson,  K.  E.  Moore, 
W.  H.  Munro,  J.  J.  O'Sullivan,  C.  Pa^e,  W.  S. 
Pardoe,  W.  J.  Peaker,  G.  S.  Roxburgh,  F.  N. 
Rutherford,  P.  M.  Sauder,  F.  W.  Slater,  W.  J. 
Smither,  C.  J.  Townsend,  B.  B.  Tucker,  J.B.  Watson, 
W.  F.  Wright,  P.  M.  Yeates.  Second  Year— H.  G. 
Acres,  J.  A.  Beatty,  A.  E.  Davison,  C.  J.  Fenson,  J. 
Ci.  Jackson,  C.  K.  Johnston,  A.  G.  Lang,  W.  J. 
Larkworthy,  J.  A.  McFarlane,  P.  H.  Mitchell,  E.  F. 
Muliins,  J.  P.  Oliver,  J.  D.  Pace,  B.  B.  Patten,  R.  B. 
Ross.  11.  S.  Small,  S.  L.  Trees,  J.  A.  Whelihan,  H. 
F.  White.  Third  Year-J.  M.  Brown,  W.  Elwell, 
A.  C.  Godwin,  C.  Henwood,  D.  M.  Johnston,  A.  H. 
McBride,  J.  T.  Mackay,  J.  F.  S.  Madden,  P.  Maihi- 
son,  R.  S.  Mennie,  H.  D.  Robertson,  VV.  H.  Suther- 
land, A.  A.  Wanless,  H.  Zahn. 
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THE  CENTRAL  ELECTRIC  COMPANY. 

One  of  the  first  electric  companies  to  be  established 
in  Manitoba  was  the  Central  Electric  Company,  Limit- 
ed, of  Portage  la  Prairie.  This  company  was  formed 
rn  i8go,  since  which  time  its  business  has  gradually 
increased.  The  power  house  is  a  frame  structure  67  x 
68  feet,on  a  stone  foundation.  The  engine  room  is  33x67 
feet  and  the  boiler  room  35  x  67  feet.  The  first  boiler 
installed  was  one  of  Goldie  &  McCulloch's  make,  54 
inches  diameter  by  14  feet.  This  boiler  was  reset  two 
years  ago,  at  which  time  the  boiler  capacity  was 
increased  by  two  Leonard  boilers,  single  sheet,  72 
inches  diameter  and  16  feet  long,  of  150  h.p.  each, 
tested  to  200  pounds  cold  water  pressure.  The  boil- 
ers are  bricked  in  with  outer  wall  of  three  bricks  thick, 
then  a  three-inch  air  space  and  then  an  inner  wall 
of  two  bricks  thick,  lined  with  fire-brick  up  to  the  lugs. 
This  method  of  construction  has  been  found  very  satis- 
factory and  to  well  repay  the  cost.  The  smoke-stack 
is  75  feet  high  and  42  inches  in  diameter,  60  feet 
of  which  is  of  heavy  iron  on  a  15-foot  brick  base,  the 
smoke-box  connecting  same  with  the  boiler.  The 
boilers  are  fed  by 
column  pumps  and 
there  is  also  a 
duplex  steam 
pump  as  an 
auxiliary  which 
can  be  used  either 
for  feed  or  for  fire 
protection.  Usu- 
al I  y  about  1 25 
pounds  of  steam 
are  carried. 

A  Wheelock 
cross  compound, 
condens  i  n  g  e  n- 
gine,  furnished  by 
the  Goldie  &  Mc- 
CuUoch  Company, 
of  Gait,  was  at 
first  installed.  The 
pressure  cylinder 

is  13x34,  low-pressure  cylinder  24x34,  and  fly  wheel 
12  feet  diameter  and  operating  at  92  revolutions.  This 
engine  has  been  in  contniuous  use  since  installed.  Two 
years  ago,  on  account  of  increased  load,  it  was  decided 
to  put  in  a  Brown  engine,  single  cylinder  13x34,  with 
flywheel  1 1.6  feet,  operating  at  92  revolutions.  This 
engine  is  only  used  for  a  few  hours  daily  during 
the  heavy  load  in  winter  time. 

The  dynamo  plant  consists  of  one  75  k.w.  and  one 
40  k.w.  National  machine  put  in  at  the  original  instal- 
lation, and  one  150  k.w.  S.K.C.  machine,  with  marble 
switch-board  and  instruments  complete.  The  latter 
machine  was  installed  two  years  ago  and  has  given 
perfect  satisfaction. 

The  oflicers  of  the  Central  Electric  Company  are  : 
.President,  Robert  Watson  ;  vice-president,  Jos.  Martin  ; 
secretary-treasurer,  D.  B.  Hanna.  The  management 
of  the  plant  is  in  the  hands  of  Mr.  J.  W.  Clayton. 


Central  Electric  Company,  I'ortai.e  La  Pkaikie,  AIan. —  Engine  Koo.m. 


LEVIS  COUNTY  RAILWAY  COMPANY. 

Progress  on  the  new  electric  railway  in  Levis,  St. 
Joseph,  Bienville  and  St.  Romuald,  the  town  across  the 
St.  Lawrence  River  from  Quebec,  goes  steadly  forward. 
The  mortgage,  or  deed  of  trust,  to  the  New  York  Se- 
curity and  Trust  Company  was  recently  recorded  at  the 
Levis  Registry  office. 

The  car  barn  of  the  company  is  situated  on  Fraser 
Street,  and  is  in  full  view  of  the  Terrace  in  Quebec.  It 
is  a  very  pretty  and  substantial  structure,  with  brick 
walls  and  wooden  roof.  The  two  pointed  towers  on  the 
front  face  the  river  and  are  each  to  be  surmounted  by 
a  flag-staff.  This  building  at  present  is  receiving  its 
roof. 

The  brick  sub-station  building  was  completed  several 
weeks  ago,  and  on  July  17th  the  machinery  founda- 
tions and  the  cement  floor  were  finished.  The  switch- 
board was  shipped  by  the  Bullock  Electric  Manufactur- 
ing Company,  of  Cincinnati,  Ohio,  and  w^as  received 
about  the  twenty-fifih  of  July.  The  motor-generators 
are  to  follow  in  two  weeks.  Power  at  10,000  volts  has 
been  contracted  for  with  the  Canadian  Electric  Light 

Company.  There 
is  a  mile  and  a 
half  of  street 
trenched,  and  with 
the  ties  laid, stands 
ready  to  receive 
the  steel  rails 
which  are  being 
shipped  froniSault 
Ste.  -Marie.  The 
ties  aredi^tributed 
along  the  greater 
part  of  the  streets. 
There  are  five 
miles  of  poles 
erected.  .Ml  the 
oveihead  material 
has  arrived  and 
will  be  put  in 
place  as  soon  as 
the  rails  are  laid, 
completed  and  in 


The   private    telephone  system  is 
operation. 

The  cars  and  equipment  will  be  ready  about  the  time 
the  rest  of  the  construction  is  finished,  which  will  be 
about  the  end  of  .August.  .A  350  feet  trestle  is  being 
built  at  one  part  of  the  line  and  the  piers  for  recep- 
tion of  a  sixty-five  foot  steel  bridge  across  the  river  will 
be  ready  early  in  .August. 

The  electricelevator  upthesideof the  clifT.opposite  the 
Intercolonial  Railway  Station,  is  in  the  hands  of  the  Fen- 
som  Elevator  Works,  of  Toronto.  The  face  of  the  cliff 
where  it  is  to  be  located  has  been  grubbed  and  cleared 
for  reception  of  the  steel  work.  .Altogether,  the  outlook 
is  most  promising  that  the  Levis  County  Railway  will 
be  running  before  Fall. 


'The  town  of  Campbellton,  N.  B.,  fiave  purcliased  one  175  I1.  p. 
Rbbb-Armstrong  automatic  engine  and  one  175  h.p.  Mumford 
standard  boiler  from  the  Robb  Engineering-  Companj',  Am- 
herst, N.S. 


Tlie  Weston  Electric  Comp.my,  Cliicago.  through  their  Cana- 
dian agent,  E.  Irving,  Toronto,  have  secured  the  contract  for  the 
installation  of  a  new  series  alternating  arc  liglit  system  for  the 
cily  of  Brockville.  The  installation  consists  of  one  5<»-ligtil 
equipment  and  one  25  light  equipment,  including  lamps,  auto- 
matic regulators,  air  cooled  transformers  and  marble  switch- 
boards. 
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I    QUESTIONS  AND  ANSWERS  | 

"R.  L.,"  London:  We  are  runnings  a  Wheelock 
engine  which  is  sometimes  overloaded  so  that  the 
governor  does  not  trip  the  steam  valve  ;  will  this  hurt 
it  ?  What  shall  we  do  to  overcome  it  ? 

Ans.  :  The  fact  that  your  engine  takes  steam  all 
through  the  stroke,  which  is  the  case  when  the  gover- 
nor does  not  trip  the  valve,  will  not  of  necessity 
hurt  the  engine,  though  it  is  an  indication  of  a  severe 
overload  which  is  going  to  give  trouble  from  straining 
the  various  parts,  such  as  main  bearing,  crank  pin, 
etc.,  which  as  a  rule  are  not  designed  to  stand  such 
heav^y  duty  for  any  extended  period.  The  proper 
remedy  is  to  put  in  a  largtr  engine  ;  if  you  cannot  re- 
duce the  load,  perhaps  it  might  be  possible  to  change 
some  of  your  pullej  s,  which,  while  keeping  the  shaft- 
ing speed  the  same,  would  allow  you  to  speed  up  the 
engine.  This,  with  the  increased  steam  pressure, 
might  help  matters  somewhat. 

"Electrician"  :  Would  you  please  advise  me  what  is 
the  best  way  to  arrange  my  switches  when  connecting- 
together  two  compound  wound  dynamos,  first,  to  run 
a  three  wire  service,  and  second,  in  parallel. 

Ans.  :  For  a  three  wire  plant  you  will  need  two 
double  pole  switches,  one  for  each  machine,  and  what  is 
called  a  break-down  switch,  which  is  triple  pole  triple 
throw,  wired  to  the  lines  so  as  to  connect  them  three 
wire  onto  both   machines    when    thrown    one  way, 
and  two  wire  onto  one  or  the  other  of  the  generators 
according  to  which  of  the  remaining  positions  it  is  placed 
in.    This  allows  you  to  stop  one  machine  if  desired 
either  for  repairs  or  inspection  or  to  save  steam,  and  still 
operate  pari  of  your  lamps  or  of  those  motors  connected 
between  either  outside   wire  and  the  neutral  ;  those 
connected  across  the  two  outsides  cannot  be  operated. 
If  you  desire  to   lessen  the  original  cost  as  much 
as  possible,  you  can  leave  out  this  break-down  switch, 
in  which  case  you  can  slightly  simplify  antl  cheapen 
your  main  generator  switch  equipment    by  putting 
in  one  triple  pole  instead  of  the  two  double  pole.  You 
willnotethatin  a  2  generator  3  wire  system, the  machines 
never  being  in  parallel,  there  is  no  need  to  provide  for 
any  equalizer  connection.     For  running  a  parallel  you 
can  use  two  triple  pole  switches  or  else  two  double  pole 
and  two  single  pole  ;  in  the  former  case  you  must 
of  necessity    close    positive,    negative    and  equalizer 
connections  simultaneously  ;  in  the  latter  by  wiring 
the  positive  and  equalizer  to  the  double  pole  switch, 
and  the  negative  to  the  single  pole,  you  get  the  effect 
of  the  series  winding  in  the  machine  being  thrown 
in  before  its  armature  is  connected  to  the  circuit.  By 
this  means  you  are  able  to  put  the  second  machine 
in  with  less  disturbance  to  the  line  voltage,  which  is 
sometimes  very  marked  if  the  triple  pole  system  be 
used,    especially    if   the    machines    are  heavily  com- 
pounded.   An  exception  to  the  above  is  sometimes 
made  in  the  case  of  large  machines,  especially  when 
of  low  voltage  and  situated  some  distance  away  from 
the  switchboard,  in  which  case  the  equalizer  sv\  itches 
arc  placed  on  a  pedestal  one  beside  each  machine  ;  the 
equalizer  bus  bar  running  in  as  short  a  manner  as 
possible,  direct  from  generator  to  generator,  and  not 
going  to  the  switchboard  at    all.     Where    the  ma- 
chines you  arc  handling  are  a  large  size,  it  is  sometimes 
consideied  desirable  to  make  switches  single  pole,  with 
or  without  barriers  between  them,  this  to  prevent  the 
chance  of  short  circuiting  when  opened  under  heavy 


load,  which  is  always  present  with  a  double  pole  switch 
to  a  greater  or  less  extent.  This  change  is  irrespective 
of  the  service  being  two  wire  or  three  wire,  and  of  the 
number  of  generators. 


"Student,"  Montreal  :  What  is  the  difference  be- 
tween a  recording  and  an  indicating  wattmeter. 

Ans.  :  The  recording  meter,  as  its  name  indicates, 
records  or  registers  the  consumption  for  energy  which 
has  taken  place  since  it  was  put  into  the  circuit  ;  de- 
ducting from  the  reading  at  any  given  instant  the 
amoimt  registered  at  the  last  time  it  was  read  gives 
you  the  amount  of  energy  reckoned,  in  watt  hours, 
consumed  in  the  interval.  You  will  note  that  a  watt 
hour  being  the  power  represented  by  a  consumption 
of  one  ampere  of  current,  at  a  pressure  of  one  volt,  for 
a  period  of  one  hour,  or  any  other  value  of  any 
or  all  of  these  factors  who-.e  product  is  one, 
the  instrument  does  not  give  any  indication  of  what 
has  been  the  maximum  or  minimiun  current  or  volt- 
age, nor  the  number  of  hours  during  which  power 
was  used  —  it  simply  gives  the  product  of  the  three 
factors  directly  in  watt  hours.  The  indicating  watt 
meter  is  like  the  ordinary  ammeter,  only  instead  of 
showing  the  number  of  amperes  on  the  machine  or 
circuit  to  which  it  is  attached,  it  takes  into  account 
the  voltage  as  well,  and  reads  the  number  of  watts 
being  consumed  at  any  given  instant.  Both  instru- 
ments have  this  in  common,  that,  when  connected 
to  alternating  current  circuits,  they  take  account  of  the 
power  factor,  and  record  the  true  watts,  not  the  volt- 
amperes  ;  the  former  is  less  than  the  latter  if  the 
power  factor  of  the  circuit  varies  from  unity. 


"Enquirer":  Would  you  kindly  tell  me  the  difference 
in  loss  of  power  factor  for  lighting  purposes  between  a 
133  cycle  and  66  cycle  generator,  if  it  takes  much  more 
power  on  the  water  wheels,  which  is  the  power  we  use. 
The  power  is  in  the  centre  of  our  business  extending 
about  two  miles  either  way.  I  wish  to  put  in  a  few 
motors,  and  would  be  pleased  to  get  all  the  information 
possible  before  doing  so  as  to  the  loss  in  the  different 
cycles  of  machines.  I  may  say  we  have  the  133  cycle 
generators  now  in  use  and  quite  a  few  motors.  So 
would  not  wish  to  change  unless  there  is  quite  an  ad- 
vantage; our  business  is  mostly  light.  The  time  was  so 
limited  at  the  convention  that  such  questions  as  above 
would  not  have  been  noticed  as  being  too  simple  for 
such  topics  as  came  up. 

Ans.:  The  difference  in  the  power  factors  of  a  133 
and  a  66  cycle  lighting  system  is  not  of  any  practical 
or  commercial  importance;  theoretically  the  latter  will 
have  a  somewhat  higher  power  factor  and  a  somewhat 
less  line  drop,  other  conditions  being  equal,  but  except 
in  extremely  large  plants  the  differences  wou'd  not  be 
large  enough  to  be  material.  There  is  one  point,  how- 
ever, that  it  may  pay  you  to  look  into,  and  that  is,  that 
the  transformers  for  the  lower  periodicity  will  usually 
cost  inore  than  the  others.  If  you  are  considering  the 
installation  of  motors  the  matter  is  different,  as  there 
are  but  few  makers  who  have  a  133  cycle  motor  to 
offer,  and  then  only  m  a  very  limited  range  of  sizes.  It 
is  to  be  regretted  that  at  the  recent  convention  in 
Quebec  the  time  for  the  discussion  of  subjects  like  this 
was  very  limited,  but  we  must  differ  from  yoiu^  state- 
ment that  they  would  not  have  been  noticed;  they  are 
very  much  to  the  point  and  would  have  afforded  profit- 
able ground  lor  discussion. 


"R.H.,"  Hamilton:  I  have  a  number  of  transformers 
on  h  ind  off  a  multiple  arc  system.  Fhey  are  S.  K.  C. 
1000  watt,  1000  volt  to  50  volt.  Can  I  use  them  on 
the  incandescent  circuit  by  putting  them  on  the  same 
pole  and  connecting  the  secondaries  in  series?  Our 
system  is  1040  volt  primary,  104  v.  secondary. 

;\ns. :  Yes,  these  looo  to  50  volt  transformers 
can  be  used  in  pairs  this  way,  the  primaries  in  parallel 
and  the  secondaries  in  series,  to  give  a  100  or  104  volt 
secondary,  without  any  difliculty. 
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The  action  of  the  New  York  Edison 
Company  in  reducing  the  price  of 
electric  current  has  a  peculiar  interest 
for  all  central  stations,  for  upon  the  price  at  which  cur- 
rent can  be  profitably  sold  will  depend  in  larg^e  meas- 
ure the  expansion  of  the  electrical  industry.  The  re- 
duction in  question  applies  to  arc  and  incandescent 
lig-hting,  and  is  from  a  maximum  price  of  20  cents  per 
kilowatt  hour  to  15  cents,  or  25  per  cent.  The  new 
schedule  is  as  follows  :  15  cents  for  first  and  second 
hours  ;  10  cents  for  third  and  fourth  hours  ;  7)4  cents 
for  fifth  and  sixth  hours  ;  5  cents  over  six  hours.  It 
is  estimated  that  the  average  charge  under  the  old 
rates  was  about  10.5  cents  per  kilowatt  hour,  so  that 
an  average  of  about  8  cents  should  be  reached  under 
the  new  scale.  This  price  should  greatly  encourage 
the  use  of  the  electric  light.  Coming  at  a  time  when 
nearly  everything  else  is  advancing  in  price,  the  reduc- 
tion will  doubtless  be  the  more  highly  appreciated  by 
the  consumers. 


steam  vs.  Water    The  proposed  installation   of  steam 
Power.  plants    by    one    or    two  Canadian 

electrical  companies  here.ofore  using  water  power  ex- 
clusively has  revived  interest  as  to  which  class  of  power 
is  most  satisfactory.  In  one  instance  it  would  seem 
to  have  been  decided  to  provide  the  required  power  by 
a  steam  plant  rather  than  by  increasing  the  water  power 
installation,  which  was  at  one  time  under  co  .sidera- 
tion.  There  are  still  to  be  found  advocates  oJ  steam 
power,  especially  for  light  ng  purposes.  While  for 
motors  water  power  is  almost  universally  satisfactory, 
as  much  cannot  be  said  for  lighting,  owing  to  the  dif- 
ficulty of  securing  perfect  regulation  and  the  serious 
results  consequent  upon  a  shut-down.  The  de- 
fect in  regulation  is  usually  attributed  to  the  turbine, 
the  governor  not  being  capable  of  preventing  the  fluc- 
tuations. It  has  been  suggested  that  something  might 
be  done  to  overcome  the  ditTiculty  by  placing  a  regula- 
tor on  the  alternator,  so  that  only  a  certain  amount  of 
current  would  pass  into  the  fields.  .Another  point  in 
favor  of  steam  plants  is  their  greater  reliability,  'e>pec- 
ially  when  compared  with  water  power  where  the  cur- 
rent is  transmitted  over  a  great  distance.  \Vilh  the 
latter  the  danger  of  accident  applies  to  the  power 
house,  transformer  station  and  pole  line.  These  are 
some  of  the  reasons  why  leading  electricians  are  not 
unanimously  agreed  that  it  will  be  found  profitable  to 
transmit  Niagara  power  to  Toronto. 


The  city  council  of  Spokane,  \Vash- 
^*'*''\?tL^'"°''*"  i"i?t'>".  'las  retused  a  competitive  tele- 
phone franchise  to  a  local  company. 
The  decision  was  reached  after  exhaustive  inquiries 
from  other  cities  in  the  United  States,  and  following 
the  presentation  of  a  petition  from  telephone  subscrib- 
ers, representing  six  hundred  telephones,  protesting 
against  a  dual  system.  .\  very  strong  letter  on  the 
subject  was  received  from  Mr.  George  M.  Hoag,  city 
electrician  ot  Cleveland.  He  characterizes  the  experi- 
ment of  competition  in  the  telephone  business  in  that 
city  as  a  public  calamity,  claiming  that  over  five  thous- 
and subscribers  have  instruments  from  both  companies. 
The  results  are  briefly  summarized  by  him  as  follows: 
"The  streets  are  encumbered  with  many  poles  that 
would  be  unnecessary  if  we  had  only  one  company;  the 
present  users  of  telephones  are  paying  probably  Si  75.- 
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000  or  $200,000  per  year  more  in  rentals  than  they 
would  with  one  system.  There  is  the  inconvenience  of 
looking  through  two  directories  instead  of  one  to  find 
subscribers'  names;  many  small  investors  and  some 
larger  ones  have  made  investments  which  have  not  up 
to  the  present  time  proved  desirable,  resulting  in  un- 
pleasant combinations  much  to  be  regretted."  While 
there  is  much  to  be  said  both  for  and  against  competi- 
tion, the  peculiar  nature  of  the  telephone  business 
places  it  in  the  class  where  competition  is  not  desirable. 
It  is  much  better  to  aim  to  so  control  existing  compan- 
ies that  the  public  will  be  amply  protected  than  to  en- 
courage the  organization  of  opposition  concerns. 


Electric  Files. 


The  danger  of  fire  resulting  from  elec- 
tric wires  has  been  so  grossly  exag- 
gerated by  the  press  that  the  Insurance 
and  Finance  Chronicle,  of  Montreal,  taks  up  the 
defensive  side  of  the  question  as  follows  :  "  Electricity 
is  experiencing  the  tendency  of  mankind  to  make  any- 
thing a  scape-goat  that  is  available  and  cannot  retaliate. 
Mysterious  fires  nowadays  are  com- 
monly attributed  to  electricity,  just  as 
in  earlier  days  all  manner  of  myster- 
ious visitations  of  sickness,  accident 
and  other  calamities  were  attributed  to 
witchcraft.  The  poor  witches,  so- 
called,  could  not  prove  their  innocence, 
so  neither  can  electricity,  so  it  is  being 
charged  with  most  fires  whose  origin 
is  mystery.  The  Electrical  Bureau  of 
the  U.  S.  National  Board  of  Fire 
Underwriters  have  issued  a  report  on 
electric  fires  in  the  last  quarter  and 
fires  so  classed  without  evidence.  The 
report  states  that  "  Numerous  fires 
reported  as  due  to  electricity  have, 
upon  further  and  more  reliable  investi- 
gation, been  found  to  have  been  due 
to  other  causes.  Of  these  a  $65,000 
loss  was  due  to  spontaneous  combus- 
tion in  a  pile  of  hair  and  packing 
material.  A  loss  of  $165,000  occurred  in  the 
celluloid  room  of  a  factory  as  the  result  of  over- 
heating celluloid  on  a  softening  press.  A  $4,000 
loss  resulted  by  overturning  a  candle  while  storing 
away  goods.  An  $18,000  loss  in  a  hotel  was  attributed 
to  a  defective  flue.  Other  fires  attributed  to  electricity 
were  found  to  be  due  to  an  overheated  smokestack,  a 
leaky  gasoline  lamp,  spontaneous  combustion  in  oiled 
canvas,  a  gas  heater,  burning  shellac  in  a  bake  oven, 
and  an  overheated  furnace  pipe.  Reports  were  received 
from  inspection  departments  aggregating  $1,601,047, 
supposed  to  be  due  to  electricity,  but  they  are  not  in- 
cluded ill  this  report,  as  the  causes  could  not  be 
definitely  proven  as  electrical,  principally  because  the 
fires  destroyed  the  conclusive  evidence  of  their  origin." 


SIMPLE  HOTEL  TELEPHONE  SYSTEM. 

Mr.  Percy  M.  Brown,  of  Toronto,  sends  to  the  American  Elec- 
trician the  accompanying  diagram  representing  a  simple  telephone 
system  adapted  for  operation  in  connection  with  single-call  hotel 
annunciators,  concerning  which  he  says: 

The  system  is  the  central-energy  system,  but  in  order  to  sim- 
plify the  apparatus  and  circuits,  separate  batteries  are  used  for 
ringing  and  talking.  The  talking  battery  has  a  common-return 
wire  extending  to  all  of  the  stations,  and  the  gas  or  water  pipe 
system  of  the  building  is  used  as  a  return  for  the  ringing  battery. 
The  diagram  represents  circuits  for  six  stations  or  rooms,  the 
instruments  for  these  being  indicated  at  the  right-hand  side  of 
the  engraving.  In  all  cases  T  indicates  a  transmitter  and  R  a 
receiver. 

The  switchboard  arrangement  is  extremely  simple,  consisting 
of  a  single  connection  plug  at  each  end  of  each  cord  circuit,  and 
a  one-spring  jack  for  each  station.  The  diagram  shows  the 
connections  for  a  single-cord  circuit  and  the  central  operator's 
set.  A  combined  listening  and  ringing  key  of  the  rocking  or 
oscillating  type,  similar  to  those  in  general  use,  is  employed. 
The  key  is  thrown  to  the  left,  as  stated  in  the  engraving,  for  ring- 
ing, and  to  the  right  for  listening  in.  Each  circuit,  of  course, 
has  a  ringing  and  listening  key  and  choke  coil,  one  terminal  of 
every  choke  coil  being  connected  to  the  talking  battery  wire,  b. 
The  operation  is  as  follows  : 


The  corporation  of  Durham,  Ont.,  may  install  an  electric  light 
plant. 

The  ratepayers  of  Milton,  l.)iit.,  defeated  the  by-law  to  pur- 
chase the  elei  tric  light  plant. 

The  sales  of  Weslinglunise  transformers  have  more  than 
doubled  in  the  past  six  months,  and  the  transformer  building 
capacity  of  the  Westingliouso  Company  has  been  largely  in- 
creased to  meet  the  demand  for  O.  D.  and  Type  "N"  Trans- 
formers. 


Diagram  of  Connections  for  Simple  Hotel  Telephone  System. 


In  order  to  call  up  a  room,  the  central  operator  inserts  the 
ringing  plug  in  the  proper  jack,  pushing  the  jack  spring  away 
from  its  contact  and  thereby  disconnecting  the  service  wire,  s, 
from  the  coil  c,  which  is  connected  to  tiie  talking  battery  wire, 
and  at  the  same  time  connecting  the  service  wire,  s,  to  the  ring- 
ing spring,  r,  on  the  ringing  and  listening  key.  Throwing  the 
key  to  the  left  then  connects  the  wire,  s,  of  the  desired  station  to 
the  ringing  battery  through  the  springs,  r  and  r',  and  rings  the 
bell  in  the  distant  room.  Then  reversing  the  position  of  the 
operator's  key  and  substituting  the  answering  plug  for  the  ring- 
ing plug  in  the  jack  puts  the  central  telephone  set  in  connection 
with  the  called  station.  Removal  of  the  receiver  at  that  station 
allows  the  hook-switch  to  change  the  connection  from  the  bell 
to  the  transmitter  circuit,  as  usual,  and  conversation  is  then 
carried  on  by  means  of  the  common  talking  battery.  When  two 
stations  are  talking  to  each  other,  they  are  connected  in  the 
usual  fashion  by  the  two  plugs  of  a  cord  circuit  and  the  springs, 
r  and  a,  on  the  operator's  key;  the  metal  segment  on  the  key, 
which  forms  a  bridge  between  the  two  springs,  is  connected  to 
one  terminal  of  the  choke  coil.  This  is  necessary  in  order  to 
permit  the  use  of  a  common  talking  battery. 

The  system  is  open  to  thtulisaclvantagethat  thecentratoperator 
after  calling  up  a  station  cannot  listen  iti  except  by  reversing  the 
ringing  key  antl  changing  the  plugs  in  the  jack,  but  as  telephone 
service  in  a  hotel  of  ordinary  size  is  not  heavy,  this  is  not  serious; 
no  dilliculty  has  been  experienced  on  this  account  with  an  experi- 
mental installation  recently  put  in  by  the  writer.  A  convenient 
leature  lies  in  the  fact  that  by  thiowing  an)-  ringing  and  listening 
key  to  the  left  without  inserting  any  plugs  in  the  jacks,  the  bolls 
of  every  room  will  be  rung  simultaneously,  as  this  connects  the 
ringing  battery  tlirougli  the  choki-  coil  to  the  wire,  b  b,  which  is 
in  connection  with  all  the  indivitlual  service  wires  through  the 
coils,  c,  anil  the  jack  springs.  This  feature  permits  a  lire  alarm 
signal  to  be  transmiltetl  to  all  of  the  l  oonis  without  any  manipula- 
tion other  than  the  simple  throwing  over  of  one  ringing  key. 
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LIGHTNING  PROTECTION  AND  THE  STATIC 
INTERRUPTER.* 

Bv  Mr.  PiiRcv  H.  THo^rAS. 

It  has  sometimes  been  stated  that  everything  in  nature 
somehow  or  other  serves  a  useful  purpose.  It  may  be, 
however,  somewhat  difficult  for  practical  electrical  men  to 
see  much  of  use  in  lightning.  They  usually  much  more  clearly 
realize  the  damage  and  inconvenience  which  it  causes  them; 
but,  however  this  may  be,  we  cannot  alter  the  conditions, 
and  lightning  must  be  forestalled.  The  problem  is  cer- 
tainly a  very  difficult  one,  for  sensitive  apparatus  is  to  be 
protected  from  extremely  violent  disturbances,  greatly 
exceeding  in  tension  the  normal  strains  which  are  contem- 
plated in  the  design  of  the  apparatus;  and,  furthermore,  pro- 
tection must  be  secured  without  interrupting  the  normal 
operation  of  the  system.  It  is  necessary  to  separate  the 
extremely  high  tension  electric  energy  of  lightning  from 
the  useful  current  at  the  moderate  voltages  of  commercial 
circuits.  Fortunately  this  may  be  accomplished  with  nearly 
complete  success.  It  must  be  frankly  confessed,  however, 
that  occasionally  damage  will  result  even  with  the  very  best 
available  protection. 

A  stroke  of  lightning  from  the  clouds  usually  follows 
some  clearly  defined  path  or  paths  in  its  discharge,  caus- 
ing violent  destruction  of  nearly  everything  in  its  way; 
and  in  addition  to  this  local  violence,  it  also  electrically 
disturbs  the  whole  neighborhood.  Like  the  cannon  ball, 
which  causes  a  great  commotion  in  the  air  for  some  dis- 
tance around  as  it  passes,  so  lightning  stirs  up  every 
electrical  , conductor  within  a  considerable  distance,  caus- 
ing a  tendency  for  it  to  spark  to  other  objects.  For- 
tunately, in  commercial  lighting  and  power  circuits,  it  is 
ustially  only  these  induced  or  secondary  effects  with  which 
we  have  to  deal,  for  lightning  rarely  strikes  a  line  directly. 
The  western  cyclone  is  supposed  to  take  up  light  bodies, 
such  as  straws,  and  give  them  such  high  velocity  that  they 
are  able  to  penetrate  boards.  The  secondary  efTects  of 
lightning,  which  are  in  the  form  of  waves  occurring  both 
in  the  ether  and  in  all  exposed  wires,  have  some  of  the 
characteristics  of  these  straws.  They  represent  a  compara- 
tively small  amount  of  energy,  but  are  very  sudden  or  abrupt 
in  their  nature,  and  produce  extremely  severe  local  con- 
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ceiitration  of  strain.     One   of  these  secondary  electrical 

waves  passing  along  a  straight  wire  makes  comparatively 
little  demonstration,  as  it  meets  little  opposition;  but  if 
this  wave  finds  a  coil  in  its  path,  rather  than  flow  around 
the  turns , of  the  winding,  it  will  produce  a  strong  tendency 
to  jump  across.  Such  waves  have  all  the  characteristics 
of  the  discharges  obtained  from  frictional  machines,  and 
together  with  all  other  disturbances  of  a  similar  nature 
which  occur  in  commercial  circuits,  may  be  defined  as 
"  static."  An  outline  of  the  more  common  causes  of  static 
waves  will  be  given  in  another  part  of  the  paper. 

GROUND    AND   SHORT  CIRCUITS. 

Experience  has  .shown  that  the  injuries  to  electrical 
apparatus  caused  by  lightning  are  generally  of  two  sorts  — 
First,  "  grounds,"  caused  by  the  passage  of  sparks  to 
earth,  and,  second,  "  short  circuits,"  caused  by  the  jump- 
ing of  electricity  between  the  turns  of  coils.  All  persons 
v.'ho  have  had  much  dealing  with  electrical  apparatus  are 
familiar  with  the  thought  of  a  "  ground "  resulting  from 
lightning,  since  lightning  is  supposed  at  all  times  to  seek 
the  earth.  In  fact,  the  "  ground  "  is  older  than  the  light- 
ning arrester;  but  many  do  not  recognize  the  fact  that 
lightning  may  cause  short  circuits  between  turns  of 
coils,  as  well  as  "  grounds."  even  when  not  passing  to 
earth.  Such  a  possibility  is  shown  by  short  circtiits  ap- 
P'^;ning  in  coils  of  a  generator  or  transformer  in  such  a 
location  as  to  make  it  practically  certain  that  no  clectricitv 
has  passed  to  earth.  The  explanation  of  the  manner  in 
which  short  circuits  are  caused  and  the  description  of  a 
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new  type  of  apparatus  devised  by  the  .  writer  to  protect 
against  such  short  circuits,  form  the  principal  object  of 
the  present  paper.  , 

ELECTRO-STATIC    CAPACITY    IN    HIGH   TENSION  APPAR.\TUS. 

This  power  of  lightning  disturbances  to  cause  short 
circuits  arises  in  the  fact  that  all  parts  of  an  electric  sys- 
tem, including  the  generator  and  transformer  winding, 
lines,  instruments,  etc.,  are  to  some  extent  electro-static  con- 
densers, and  consequently  before  any  part  of  the  system 
can  be  raised  to  a  particular  potential,  it  must  receive  a 
charge  proportional  to  this  potential. 

A  high  tension  transformer  coil  has,  comparatively 
speaking,  quite  a  large  electro-static  capacity,  since  it 
has  a  considerable  surface  exposed  to  the  low  tension  coils 
and  to  the  core,  and  since  it  is  separated  from  them  only 
by  a  thin  wall  of  insulating  material.  This  capacity  is  greater 
the  thinner  the  insulation  between  high  tension  and  low 
tension  coils  and  the  greater  the  area  of  the  surface  of 
the  copper.  Similarly  with  generator  coils,  and  in  fact 
all  kinds  of  apparatus. 

Consider  the  charging  of  a  high  tension  coil  in  a  trans- 
former when  the  voltage  is  being  slowly  raised.  Each 
turn  of  the  coil  adjacent  to  the  low  tension  winding,  or 
the  core,  on  account  of  its  electro-static  capacity  subtracts 
a  certain  amount  of  electricity  from  the  current  which  is 
passing,  to  form  its  charge.  As  the  voltage  rises,  each 
turn  continues  to  absorb  the  charge  so  that  the  current 
at  the  end  of  the  coil  farthest  from  the  generator  is  less 
than  that  at  the  nearer  end,  since  some  electricity  is  abstracted 
at  each  turn.  The  amount  of  electricity  thus  withdrawn 
from  the  useful  current  is  in  commercial  circuits  usually 
very  small  in  amount  except  on  high  voltage  systems.  In 
such  systems  the  charging  current,  which  flows  to  an  open 
circuited  line  from  the  bus-bars,  simply  represents  the  sum 
of  these  small  charges.  In  the  case  of  the  transmission 
system  the  line  wires  require  nearly  all  of  this  charging 
current,  leaving  a  small  amount  only  for  the  transformers 
and  other  apparatus. 

On  the  other  hand,  when  the  voltage  of  the  circtiit  is 
gradually  falling  to  O.  all  the  electricity  that  ha«  been 
stored  in  the  electro-static  capacity  of  the  various  parte 
of  the  system  is  given  back  to  the  circuit  and  the  load 
current  increased  somewhat.  The  amount  of  these  small 
ch.-irges  on  the  line  and  apparatus,  in  other  words,  the 
charging  current,  depends  solely  upon  the  voltage  of  the 
circuit,  and  not  upon  the  actual  load  current  flowing.  The 
total  current  in  the  line  at  any  instant  is  the  sum  of  -the 
current  taken  by  the  receiving  apparatus  at  the  sub-station 
and  the  charging  current. 

I-OrAI.   CONCENTRATION   OF  POTENTIAT.. 

Let  us  consider  further  the  case  of  raising  the  voltage 
on  a  high  tension  coil,  either  of  a  transformer,  generator 
or  motor.  As  already  stated,  each  turn  on  the  surface  of 
the  coil  must  have  its  owti  charge,  but  the  charges  for  the 
turns  farthest  from  the  source  of  current  will  arrive  at 
their  destination  last,  since  they  must  flow  through  the 
other  tums  of  the  coil.  Since  a  certain  amount  of  time 
is  required  for  the  passage  of  the  current  around  these 
turns,  if  the  voltage  be  raised  very  quickly,  the  more 
remote  parts  of  the  winding  will  be  charged  up  somewhat 
later  than  the  nearest. 

To  make  these  explanations  clearer,  we  may  compare 
the  coil  to  a  long  rubber  tube  wound  up  like  the  coil  and 
filled  with  water,  the  whole  being  immersed  in  a  tank  of 
water.  If.  now.  a  current  of  water  be  started  in  the  tube, 
no  change  occurs  in  its  dimensions  as  long  as  the  pres- 
sure within  remains  the  same  as  the  pressure  outside,  but 
if  the  pressure  within  the  tube  (which  corresponds  to  the 
high  tension  voltage)  be  increased  over  that  in  the  external 
liquid  (whose  pressure  corresponds  to  earth's  potential 
the  tube  stretches  to  a  certain  extent  and  a  certain  amount 
of  water  is  withdrawn  from  the  current  passing  to  fill  the 
increased  space  (this  corresponds  to  the  electric  charge 
absorbed  by  the  wire  witli  an  increasing  voltagcV  If  the 
internal  pressure  be  removed  from  the  tube,  it  will  con- 
tract and  the  water  which  had  been  originally  withdrawn 
from  the  current  flowing  when  the  tube  was  distended 
will  now  be  returned  exactly  as  the  stored  e'ecfric  charge 
is  restored  to  the  circuit  when  the  vo'tage  is  removed. 

To  returii  to  the  efTects  of  lightning.  As  already  described, 
the  result  of  a  lightning  stroke  occurring  near  a  line,  which 
it  does  not,  however,  actually  strike,  is  to  cause  waves  of 
st.Ttic  electricity  to  pass  alone  the  line  in  both  directions. 
These  electric  waves  are  extremely  abrupt  and  travel  with 
nearly  the  sneed  of  light,  that  is.  about  1S6.000  miles  nT 
second.  When  one  of  these  waves  passing  alone  a  wire 
reaches  a  liehtning  arrester,  it  usnally  catises  the  arrester 
to  discharge  bv  momentarily  raiding  the  rotrnt'al  of  the 
line.  If  the  lightning  arrester  be  adequate  it  will  pre- 
sent a  serious  r:se  of  notrntial  pbove  the  rarfb  and  will 
nrotect  the  anoaratus  from  erounding.  Suppose  howevrr, 
for  a  moment,  that  there  is  no  liehtning  arre«ter  on  the 
line,  and  that  the  apparatus  connected  is  so  perfectly  insu- 
lated from  the  grotind  that  no  electridty  passes  to  rsrtb 
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Under  these  conditions,  when  the  wave  reaches  the  machine 
or  transformer  coil,  the  potential  of  the  terminal  of  the 
coil  will  be  very  suddenly  raised;  but  on  account  of  the 
inductance  of  the  coil  (which  corresponds  to  the  inertia 
of  the  water  in  the  tube  of  our  illustration)  for  an  instant 
no  electricity  can  flow  to  the  inner  turns  of  the  coil  to 
charge  them.  Consequently,  for  this  instant,  until  the  in- 
ertia of  the  coil,  so  to  speak,  is  overcome,  a  large  differ- 
ence of  potential  exists  between  the  terminal  of  the  coil 
and  the  inner  layers.  This  strain  may  be  a  great  many 
limes  larger  than  the  normal  electro-motive-force  impressed 
on  these  turns  by  the  generator,  and  will  then  have  a  very 
strong  tendency  to  break  down  the  insulation  between  the 
turns.  If  such  a  break  does  occur  and  a  spark  passes 
through  or  over  the  insulation  between  the  inner  and 
outer  coils,  the  static  wave  causes  only  sufficient  electricity  to 
pass  to  charge  up  the  electro-static  capacity  of  the  inner  turns 
This  in  itself  will  cause  only  a  very  small  spark  nearly,  or 
quite  invisible  to  the  eye,  but  if  it  occur  at  a  moment  when 
there  is  a  considerable  electro-motive-force  impressed  upon 
the  coil  by  the  generator,  the  momentary  breaking  down  of 
the  insulation  may  start  a  permanent  arc,  which  will  be 
maintained  by  the  power  of  the  generator.  This  phe- 
nomena is  very  similar  to  the  starting  of  an  arc  in  the 
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short  circuits  for  protective  apparatus,  is  usually  quite 
effective,  but  in  all  cases  where  such  protection  is  not 
provided,  strains  on  the  insulation  will  be  produced  as 
already  described.  Such  strains  may  or  may  not  cause 
injury,  according  to  the  strength  of  the  insulation.  With 
well-insulated  apparatus  on  low  voltages,  there  is  little 
danger  of  a  break-down,  for  experience  has  shown  the 
necessity  of  providing  a  normal  margin  of  safety  between 
the  turns  of  coils  in  transformers  and  generators  (prob- 
ably largely  on  account  of  difficulties  that  have  previously 
resulted  from  static).  In  fact,  the  insulation  between 
adjacent  turns  of  a  large  high  tension  transformer  whose 
normal  difTerence  of  potential  is  perhaps  100  or  200  volts, 
vvdl  often  fail  to  break  down  at  10,000  volts. 

EFFECT    OF    DISCHARGE    OF  ARRESTER. 

Up  to  this  point,  the  question  of  the  efTect  on  the 
insulation  of  the  coils  of  the  discharge  of  an  arrester  to 
ground  has  not  been  considered.  The  primary  function 
of  the  arrester  is  to  discharge  the  line  freely  when  the 
latter's  potential  rises  abnormally.  The  most  efTeotive 
means  for  accomplishing  this  is,  of  course,  the  air  gap,  or 
series  of  air  gaps  between  line  and  ground,  but  the  arrester 
must  as  well  prevent  arcs  being  formed  in  the  gaps  by 
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Three  Single  Polo  Static  luterrupters 
Protecting  a  Three-phase  Generator. 

Single-Phase  and  Two-Pliaee  Gonerators 
are  Protected  by  Two  and  Tour  Single  Pole 
btatic  Interrupters  Respectively,  Connected 
In  a  Similar  Manner. 
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Three  Static  Interrupters  Protecting  Two  TransCormora 
Connected  for  Three-phase  High  Tension  and  Two- Phase 
Low  Teu.slon  Circuit 

-Diagram  Showing  Arranciement  of  Static  Interrupters  Protecting  Generators 
AND  Groups  of  Transformers. 


gaps  of  the  lightning  arrester  by  the  static  discharge  from  the 
line. 

It  must  be  remembered  that  a  static  spark  between 
turns  of  the  transformer  or  generator  coil  does  not  by 
any  means  necessarily  cause  a  short  circuit;  for  if  such  a 
spark  occur  at  a  time  when  the  generator  E.M.F.  is  near 
its  zero  point,  no  arc  will  follow:  in  fact,  usually  the  gen- 
erator is  not  able  to  maintain  an  arc  across  a  few  turns, 
as  their  voltage  is  comparatively  small.  Other  conditions, 
as  well,  may  prevent  a  short  circuit.  Many  repetitions  of 
the  static  spark  in  the  same  spot,  however,  even,  without 
current  from  the  generator,  will  cause  a  deterioration  of 
the  insulation,  and  a  short  circuit  may  result  subsequently 
as  a  consequence  of  this  injury.  In  such  a  case  the  short 
circuit  will  very  likely  occur  at  some  time  other  than  that 
of  a  lightning  discharge. 

The  characteristic  of  the  static  waves  produced  by  light- 
ning, which  gives  them  power  to  puncture  insulation  be- 
tween turns,  is  their  abruptness,  for  the  more  suddenly  the 
potential  of  the  terminal  of  the  coil  is  raised,  the  shorter 
the  distance  to  which  electricity  will  have  penetrated  to 
charge  up  turns  when  the  maximum  voltage  At  the  term- 
inal is  reached,  and  the  fewer  the  turns  of  the  coil  upon 
which  this  voltage  will  be  impressed.  If  the  terminal  of 
the  coil  be  raised  or  lowered  slowly,  comparatively  speak- 
ing, as  by  the  goncrntor  in  its  normal  operation,  no  appre- 
ciable strain  is  produced. 

Fortunntcly,  every  thunder-storm  does  not  cause  internal 
static  sparking  in  apparatus  in  every  plant,  with  consequent 


the  generator  after  the  discharge.  The  free  discharge  of 
the  line  can  be  best  accomplished,  except  in  special  cases, 
by  a  series  of  non-arcing  metal  gaps,  but  as  this  type  of 
arrester  in  operating  practically  reduces  the  line  potential 
to  zero  instantly,  the  terminal  of  coils  connected  to  the 
line  will  also  be  reduced  to  zero  instantaneously,  and  the 
same  sort  of  strain  is  produced  as  in  the  case  of  the  sec- 
ondary lightning  wave,  except  that  in  these  cases  the 
terminal  is  suddenly  dropped  to  zero  potential  instead  of 
being  raised.  The  difTerence  in  potential  between  the 
terminal  and  the  inner  layers  is  independent  of  whether 
the  potential  of  the  line  is  raised  or  lowered.  Therefore, 
an  arrester  which  is  extremely  free  in  its  discharge  of  the 
line  will  successfully  prevent  strains  to  ground  but  may 
at  the  same  time  cause  some  strains  between  layers  tend- 
ing to  cause  some  short  circuit  strains.  Practically  this 
matter  becomes  of  importance  only  on  high  tension  circuits. 

An  arrester  which  does  not  ground  the  line  quite  as 
quickly,  but  is  still  able  to  prevent  a  serious  rise  of  poten- 
tial above  the  eai^th,  is  better  for  high  voltage  than  one 
with  a  perfectly  free  discharge  path.  The  use  of  sei-ies 
and  shunt  resistances  in  the  "  Low  Equivalent "  arrester,  is 
for  the  purpose  of  attaining  this  result  as  well  as  increasing 
the  non-arcing  power  of  (he  arrester.  Further  discussion 
of  the  discharge  of  the  line  by  an  arrester,  which  involves 
some  very  interesting  points,  cannot  be  given  in  the  limits 
of  this  paper.  Hefore  proceeding  further,  it  will  be  "well 
to  summarize  briefly. 
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SUMMARY. 

The  most  usual  result  of  a  lightning  stroke  in  the 
neighborhood  of  an  electric  circuit  is  the  production  of 
secondary  static  waves  traveling  along  this  circuit  away 
from  the  locality  of  the  discharge.  When  one  of  these 
waves  encounters  a  transformer  or  generator  coil,  it  ab- 
ruptly raises  the  potential  of  the  terminal,  and  during 
the  period  while  charging  current  is  flowing  to  the  inner 
turns  of  the  winding,  the  potential  of  this  wave  will  be 
impressed  upon  the  outer  turns  alone,  which  may  thus  be 
subjected  to  a  strain  very  many  times  greater  than  that 
normally  impressed   upon   them.     The   harmful   eflFect  of 


Fig 


3. — Coil,  Condenser  and  Case  for  Static 
Interrupter. 


these  static  waves  is  due  to  their  suddenness,  which  is 
especially  characteristic  of  lightning. 

Grounds  in  windings,  as  well  as  short  circuits,  may 
be  caused  by  the  excessive  potential  of  such  static  waves, 
and  apparatus  should  be  protected  by  lightning  arresters 
with  a  sufficiently  free  discharge  path.  If.  however,  the 
momentary  grounding  of  the  line  due  to  the  discharge 
of  the  arrester  is  very  sudden,  a  certain  strain  will  be 
produced  between  the  turns  of  the  winding  near  the  term- 
inal. When  lightning  strikes  a  line  directly,  however,  which 
catastrophe  fortunately  rarely  occurs,  if  the  location  of  the 
stroke  be  distant  from  any  apparatus,  the  lightning  will 
soon  leave  the  line  again  and  reach  the  earth,  probably  over 
a  pole.  The  only  disturbance,  then,  actually  reaching  the 
apparatus  will  be  a  severe  static  wave,  similar  to  the  sec- 
ondary waves  of  lightning  already  described.  If  the  line 
be  struck  close  by,  however,  the  apparatus  is  pretty  cer- 
tain to  be  injured. 

OTHER   causes   of  STATIC  STRAINS. 

Other  phenomena  beside  lightning  can  produce  abrupt 
static  waves  in  electric  circuits  with  their  consequent  strains 
on  coils;  in  fact,  in  some  cases  these  other  causes  are 
more  troublesome  than  the  lightning  itself.  Such  a  state 
of  affairs  exists  only  in  very  high  tension  plants.  Any 
cause  which  produces  an  abrupt  change  of  potential  at  the 
terminal  of  the  transformer  or  generator  coil  will  cause  a 
strain  in  its  insulation.  This  may  or  may  not  be  accom- 
panied by  a  strain  to  ground. 

The  commonest  causes  of  dangerous  static  waves  aside 
from  lightning  are,  grounding  of  circiuts;  short  circuits  on 
lines;  charging  a  dead  transformer  from  a  live  line;  charg- 
ing a  dead  line  from  a  live  transformer;  parallel  lines  out 
of  phase;  disconnecting  an  unloaded  transmission  line  or 
cable  from  a  live  circuit,  etc. 

I.  Grounding  a  Line. — If  a  live  wire  becomes  suddenly 
grounded,  its  potential  at  the  point  of  ground  becomes  zero 
practically  instantly,  and  a  static  wave  is  started  in  tlic 
line  in  both  directions,  which  brings  all  points  on  the 
line  in  succession  to  zero  potential  as  they  are  reached 
bv  the  wave,  and  finally  the  terminal  of  any  apparatus  con- 
taining coils  which  may  be  connected  to  the  circuit.  This 
sudden  drop  of  potential  gives  evidently  the  condition 
necessarv  to  cause  a  strain.  In  this  case  of  the  ground- 
ing of  the  line,  however,  no  increase  of  strain  is  brought 
on  the  insulation  to  ground.  In  the  case  when  one  wire 
of  a  line  becomes  grounded,  the  other  or  others  will 
receive  full  potential  above  tlie  earth.  This  may  mean 
that  the  unusual  voltage  wn'll  c^nse  a  around  on  one  or 
the  other  of  the  line  wires,  which  will  in  turn  cause  a 
strain  on  the  insulation  between  turns  of  the  coils  con- 
nected to  th's  wire,  but  this  time  twice  as  great  as  before, 


since  the  potential  change  is  numerically  approximately 
twice  as  great. 

2.  Short  Circuit  between  Two  Lines. — When  a  short 
circuit  between  two  phases  or  legs  of  the  circuit  occurs 
abruptly,  as  by  the  breaking  down  of  an  air  gap,  the 
result,  so  far  as  static  strains  are  concerned,  is  the  same 
as  though  both  lines  were  grounded  at  the  same  instant. 
A  strain  is  thus  produced  in  the  apparatus  connected  to 
both  lines. 

3.  Charging  a  Dead  Tr.\nsformer  from  a  Ln  e  Line. — 
This  operation  is  severe  on  the  transformer  insuiation.  for 
when  one  of  its  terminals  has  been  connected  to  the  first 
line  wire  and  the  whole  transformer  has  assumed  the 
potential  of  this  line,  the  closing  oi  the  second  line  switch 
changes  one  terminal  of  the  transformer  to  the  potential  of 
the  second  line.  This  is  an  extremely  abrupt  change,  and 
causes  a  severe  local  concentration  of  potential. 

4.  Charging  a  Dead  Transmission  Line. — The  result 
of  charging  a  dead  line  at  full  voltage  is  to  momentarily 
drop  the  terminals  of  the  raising  transformer  to  zero 
potential,  since  the  electro-static  capacity  of  a  transmis- 
sion line  is  usually  very  great  in  comparison  with  that 
of  a  transformer.  This  sudden  momentary  drop  of  the 
potential  has  very  much  the  same  effect  as  the  discharge 
of  arresters,  or  grounding  of  lines.  Of  course  the 
potential  of  the  line  and  the  transformer  are  immediately 
raised  again  by  the  generator,  but  there  will  always  be 
a  momentary  drop,  as  the  generator,  on  account  of  its 
inductance,  cannot  supply  current  instant'.y.  As  an 
exception  to  this  case,  it  must  be  noted  that  if  the  trans- 
former be  already  supplying  other  high  tension  lines  so 
that  there  is  a  reservoir  of  electricity  to  draw  from,  then 
the  potential  of  the  live  line,  and  transformer  will  be 
dropped  only  part  way  to  zero,  by  connecting  on  the  new 
lines,  and  a  less  static  strain  will  be  produced. 

5.  Paralleling  out  of  Phase. — This  is  similar  to  short 
circuiting,  as  described  above,  so  far  as  static  effects  are 
concerned,  except  that  as  two  generators  are  involved,  the 
voltage  may  be  double  the  line  voltage. 

6.  Disconnecting  a  Light  Loaded  Transmission  Line 
or  Cable. — There  is  one  interesting  case  in  whch  static 
strains  may  be  produced  that  is  easily  overlooked.  If  a 
transmission  line  or  cable  be  disconnected  from  a  high 
tension  busbar,  the  charging  current  of  the  line  or  cable 
is  interrupted  at  the  instant  that  the  E.M.F.  of  the  busbars 
is  at  a  maximum,  since  at  this  time  the  current  is  zero, 
and  there  will  also  be  zero  potential  between  the  line  and 
the  busbars  from  which  it  is  being  disconnected;  therefore, 
as  the  current  drops  out.  the  line  is  left  with  a  charge 
which  it  will  retain  for  a  short  time,  on  account  of  its 
high  insulation,  but  the  busbars'  potential,  following  the 
generator,  reverses,  and  when  a  negative  maximum  is 
reached,  if  the  switch  is  not  sutiiciently  opened,  this  gen- 
erator voltage  will  cause  the  re-charging  of  the  line.  At 
the  next  zero  point  of  the  wave  the  current  will  drop  out 
again,  and  we  shall  have  the  same  operation  repeated  until 
the  switch  is  finally  opened  wide  cnnugh  to  prevent  the 
generator  voltage  from   re-charging  the  line     Thu<:.  the 


Fio.  4. — Internal  \  ikw  ok  Interri  ptkk  Without  Oh- 

condition  of  disconnecting  a  light  loaded  line  c\"idently 
may  produce  the  same  static  strains  in  apparatus  as  con- 
necting the  line  in  the  tir.st  place.  Except  for  lightning, 
whose  maximum  possible  voltage  has  no  definite  limit, 
these  static  strains  arise  originally  from  the  normal  voltagr 
of  the  .generator,  and  in  any  circuit  will  be  in  proportion 
to  this  voltage,  comparatively  high  on  high  tension  cir- 
cuits, and  comparatively  low  on  low  tension. 

So  far,  it  has  been  assumed  that  those  phenomena 
causing  static  disturbances  which  depend  directly  upon  the 
E.M.F.  of  the  generator,  have  occurred  at  the  pha«e  of 
the  E.M.F.  wave  most  favorable  for  the  production  of  the 
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static  strain;  that  is,  near  its  maximum.  Of  course,  they 
will  usually  occur  at  other  phases  of  the  E.M.F.,  and  the 
resulting  strains  will  usually  be  correspondingly  less.  In 
fact,  any  particular  form  of  disturbance  must  usually  hap- 
pen a  good  many  times  before  it  is  certain  that  it  has 
occurred  at  a  time  most  favorable  for  causing  static  strain. 
This  is  one  of  the  facts  that  make  it  unusually  difficult  to 
trace  the  effects  of  static  disturbances.  All  the  disturb- 
ances designated  as  static  are  extremely  rapid  in  com- 
parison with  the  normal  frequency  of  the  generator,  so 
that  the  line  potential  must  be  considered  constant  while 
they  are  taking  place. 

It  will  be  well  to  emphasize  the  fact  that  in  most  cases 
static  injuries  and  sparks  between  turns  leave  almost  no 
visible  trace  and  give  no  sign  of  their  presence  until  it  is 
too  late  to  avoid  short  circuit.  Therefore,  every  precau- 
tion should  be  taken  to  avoid  all  operations  known  to 
produce  such  strains. 

It  is  usually  connecting  transformers  or  circuits  rather 
than  disconnecting,  and  switching  out  light  loads  rather 
than  opening  heavy  circuits,  that  produce  the  severest 
static  strains. 

CHARGING    WAVE    IN    TRANSMISSION  LINE. 

The  present  paper  does  not  aim  to  discuss  fully  electric 
waves  in  transmission  lines,  which  is  a  very  intricate  sub- 
ject, but  probably  it  will  be  of  considerable  interest  to  con- 
sider briefly  the  manner  in  which  a  long  transmission  line 


l"i<;.  5. — Case  i\ir  Tuipi.i-;  1\)i.e  .Si  atic  In  i  ivUki'I'ti  r. 

is  charged  when  suddenly  connected  to  a  high  tension  bus- 
bar rigidly  maintained  at  a  certain  potential. 

It  must  be  assumed  that  the  transmission  line  is  long 
enough  so  that  its  inductance  will  be  considerable,  other- 
wise the  line  will  act  as  a  simple  conductor.  Such  a  long 
line  may  be  assumed  to  be  made  up  of  a  series  of  small 
choke  coils  and  conductors  connected  in  series  and  dis- 
tributed as  shown  in  the  Fig.  i. 

When  such  a  transmission  line  is  suddenly  connected  to 
a  high  tension  busbar,  a  wave  is  started  along  the  line. 
This  wave  passes  along  at  a  perfectly  definite  rate,  keep- 
ing its  original  form  pretty  closely  until  the  end  of  the 
line  is  reached.  Here,  as  the  wave  can  go  no  farther,  it 
piles  up  against  the  end,  so  as  to  speak,  and  is  rcfleated 
backward  toward  the  source,  keeping  its  form  and  raising 
the  potential  of  the  line  as  it  progresses  just  as  if  'it  had 
not  been  reflected.  When  the  electric  wave  first  passed 
along  the  line,  it  left  the  line  fully  charged  to  busbar 
potential,  and  in  a  steady  state.  When  it  turns  back  after 
reflection  at  the  end  of  the  line,  it  again  raisqs  the  poten- 
tial an  cfptal  atnount,  so  that  this  titne  after  the  passage  of 
the  reflected  wave  the  line  is  left  charged  to  double  poten- 
tial. When  this  wave  reaches  the  busbar  again,  its  energy 
is  there  absorbed  and  another  wave  started  similar  to  the 
first,  hut  reversed  in  sign,  which  reduces  the  line  to  bus- 
bar potential  again.    This  second  wave,  which  is  really  a 


"  falling "  wave,  passes  to  the  end  of  the  line  and  is  in 
turn  reflected  back.  On  its  backward  journey,  it  reduces 
the  line  potential  from  the  busbar  potential,  where  the 
wave  left  it  on  the  outward  journey,  to  zero,  so  that  when 
the  busbars  is  again  reached,  the  line  is  momentarily  in 
its  original  condition,  entirely  uncharged,  except  at  the 
bi.sbar  end.  This  second  wave  is  absorbed  by  the  bus- 
bars, and  a  third  wave  started  exactly  similar  to  the  first, 
and  the  charging  operation  is  repeated,  and  so  on  indefi- 
nitely. The  phenomena  as  described  assumes  that  the  line 
has  zero  resistance,  and  that  there  are  no  losses  of  energy. 
If  the  line  has  resistance,  as  of  course  it  always  has,  the 
charging  wave  is  formed  in  the  same  manner,  only  is  contin- 
ually growing  weaker  as  it  passes  along  until  it  finally  dies 
away  and  the  line  gradually  comes  to  rest  at  normal 
potential.  Thus,  the  final  result  is  that  the  whole  trans- 
mission line  passes  from  zero  to  double  busbar  potential 
forward  and  backward  in  very  much  the  same  way  as  a 
condenser  suddenly  charged  through  the  choke  coil. 

PROTECTION    OF  APPARATUS. 

The  manner  in  which  lightning  and  other  static  dis- 
turbances may  cause  short  circuits  in  apparatus  has  been 
pretty  fully  treated.  The  tnost  important  part  of  the 
paper  froin  the  point  of  view  of  the  operating  engineer 
remains,  viz.,  the  description  of  devices  for  the  protec- 
tion of  apparatus  from  such  strains  as  are  dangerous.  As 
already  stated,  the  operation  of  the  arrester  in  relieving 
the  line  of  excessive  strains  to  ground  will  not  be  further 
treated. 

CHOKE  COIL. 

Ever  since  the  first  introduction  of  lightning  arresters 
on  power  circuits,  choke  coils  have  been  used  to  some 
extent  as  auxiliaries.  These  choke  coils  are  the  type  of 
apparatus  which  is  adapted  to  protection  against  static 
waves,  for  in  passing  through  a  choke  coil,  a  static  wave 
is  smoothed  or  flattened  out  and  its  abruptness  reduced. 
As  the  choke  coils  frequently  used  have  not  always  been 
designed  with  the  definite  object  in  view  of  protecting 
particular  apparatus  from  the  local  concentration  of  poten- 
tial, they  have  often  been  inadequate.  A  sufficiently  power- 
ful choke  coil  in  the  path  of  a  static  wave  will  render  the 
wave  practically  harmless,  but  if  a  less  powerful  choke 
coil  be  used,  it  may  not  reduce  the  severity  of  the  wave 
materially,  and  little  benefit  may  be  derived.  Another 
important  point — different  designs  of  apparatus  require 
different  choking  power  in  the  coils  which  protect  them, 
for  the  static  wave  inust  be  much  more  completely 
smoothed  out  to  relieve  from  strain  a  transformer  coil 
of  many  turns  than  one  of  few.  This  follows,  for  charge 
can  penetrate  into  a  coil  of  few  turns  much  more  (piickly 
than  into  one  of  many. 

STATIC  INTERRUPTER. 

For  moderately  high  voltages,  effective  choke  coils  can 
be  constructed  and  .should  always  be  used,  but  the  chok- 
ing power  of  these  coils  should  be  at  least  approximately 
proportional  to  the  apparatus  to  be  protected.  But  it  will 
be  found  in  most  cases  in  very  high  tension  circuits  that 
if  a  choke  coil  powerful  enough  to  prevent  dangerous 
strains  be  placed  in  the  line,  that  this  coil  will  seriously 
intei;fere  with  the  normal  operation  of  the  circuit,  or  that 
it  will  get  hot  when  carrying  full  load,  or  have  an  excessive 
-oijDi-'jdiui  punoj  aq  jjim  [iod  c  i[Dns  'spjoM  Joqio  uj  isoj 
able. 

It  becomes,  therefore,  very  desirable  to  find  some  other 
way  of  accomplishing  the  same  purpose  without  excessive 
cost  or  interference  with  the  normal  operation  of  the  line. 
The  "  static  interrupter  "  is  such  an  arrangement.  It  con- 
sists of  a  condenser,  in  connection  with  a  comparatively 
small  choke  coil,  the  condenser  being  connected  between 
line  and  ground.  The  line  connection  is  made  between 
the  apparatus  to  be  protected  and  choke  coil.  With  this 
arrangement,  a  comparatively  small  coil  may  be  used,  for 
the  condenser,  by  absorbing  a  large  part  of  the  chartre 
which  passes  the  coil,  multiplies  its  choking  effect  It  is 
possible  by  increasing  the  size  of  the  condenser  to  get 
almost  any  desired  degree  of  protection.  The  multiply- 
ing power  of  the  condenser,  so  to  speak,  depends  upon 
the  relation  of  its  capacity  to  the  electro-static  capacity 
of  the  outer  coils  of  the  transformer  or  .generator  that  is 
being  protected.  Since  the  electro-static  capacity  of  the 
transformer  is  very  small,  that  of  the  interru'>ter  may  be 
many  times  larger  and  yet  not  be  of  scriou  rtioment  in 
the  normal  operation  of  the  line.  For  example,  in  inter- 
rupters actually  designed,  capacities  are  rarciv  as  high  as 
.01  M.F. 

To  summarize,  the  static  interrupter  consists  of  a  choke 
coil  and  a  condenser,  forming  together  a  device  for  effect- 
ively rendering  hartnlcss  the  abrupt  waves  resulting  from 
lightning  and  similar  causes.  The  protective  power  of 
the  interrupter  must  be  proportionate  to  the  design  of 
the  apparatus  to  be  protected.  This  adjustment  need  not. 
however,  be  very  close.  As  the  interrupter  has  a  choke 
coil  in  series  with  the  line,  it  must  be  suited  to  carry  a 


52 


THE  CANADIAN  ELECTRICAL  NEWS 


August,  1902 


certain  current,  and  as  it  contains  a  condenser,  must  also 
be  adapted  to  a  definite  voltage  and  frequency.  As  both 
coil  and  condenser  experience  an  energy  loss  when  in  use, 
the  case  of  the  interrupter  must  be  so  designed  as  to 
properly  dissipate  this  heat. 

LOCATION    OF    STATIC  INTERRUPTER. 

Since  switching  is  one  of  the  prominent  causes  of  static 
strains  in  such  high  tension  circuits  as  require  the  use  of 
static  interrupters,  the  apparatus  should  be  so  placed  that 
no  switching  shall  occur  between  the  interrupters  and  the 
transformer  or  generator  to  be  protected,  usually  in  their 
leads.  In  some  cases,  however,  such  an  arrangement  leads 
to  an  unnecessarily  large  number  of  interrupters.  For 
instance,  when  two  or  three,  or  more,  transformers  are 
operated  in  a  group  on  polyphase  circuits,  interrupters 
may  usually  be  placed  in  the  leads  of  the  groups  instead 
of  in  the  leads  of  the  individual  transformers.  In  this 
case  no  switching  is  permissible  within  the  interrupters 
except  under  the  following  conditions. 

1.  Circuit  breakers  or  fuses  may  be  open  under  heavy 
loads  or  short  circuits,  since  the  arc  formed  prevents  any 
change  of  potential  at  the  terminal  sufiRciently  abrupt  to 
cause  serious  local  concentration. 

2.  High  tension  windings  of  transformers  may  be  thrown 
in  and  out  of  service  at  will,  provided  their  low  tension 
windings  are  excited  from  the  same  source  as  the  high 
tension  busbars.  Such  switching  causes  no  change  of  po- 
tential at  the  terminal.  For  example — if  it  is  desired  to 
cut  out  one  transformer  from  the  group  of  three  connected 
in  delta,  cut  out  the  high  tension  winding  of  the  one  to  be 
removed  from  circuit.  Though  this  causes  the  transformer 
to  drop  its  load,  no  material  change  is  made  in  the  poten- 
tial of  its  terminals,  since  the  low  tension  winding  is  still 
in  parallel  with  the  other  transformers.  The  low  tension 
switchings  may  now  be  opened. 

In  connecting  back  this  transformer  to  the  delta,  the 
low  tension  should  first  be  connected  to  the  other  trans- 
formers, which  will  magnetize  the  iron  and  cause  the  high 
tension  to  assume  line  potential,  though  it  will  not  of 
course  be  carrying  any  load.  The  high  tension  switchings 
may  then  be  closed  without  causing  any  change  of  poten- 
tial, and  the  transformer  will  pick  up  its  share  of  the  load. 
On  the  other  Tiand,  if  the  high  tension  winding  be  con- 
nected to  the  busbars  first,  we  have  a  violent  raising  of 
the  potential  of  the  terminals.  The  general  arrangement 
for  static  interrupters  in  commercial  circuits  are  shown 
in  Fig.  2. 

The  static  interrupter  provides  protection  against  local 
concentration,  but  is  not  expected  to  provide  protection 
against  strains  to  ground.  Of  course,  as  an  intcrnintcr 
(and  in  fact  a  lightning  arrester  choke  coil  as  well")  delays 
as  well  as  smootbes  out  static  waves,  it  will  give  an 
arrester  properly  placed  on  the  line  side  of  the  coil  more 
time  to  discharge,  and  will  thus  indirectly  help  to  prevent 
strains  to  ground;  but.  in  general,  the  static  interrunter 
performs  an  entirely  different  function  f^om  the  I'ghttiing 
arrester.    It  is  supplementary,  not  a  substitute. 

CHARACTERISTICS    OF    COMMERCIAL  INTi^RRUPTERS. 

Some  of  the  characteristics  of  actual  interrunters  de- 
signed by  the  author  for  commercial  service  may  not  be 
out  of  place.  Tn  these  intf'vuntp'-e.  n'hi'-'i  -r«  ;"---*fif-pri 
in  Figs.  4,  and  s.  choke  coils  nre  i^ound  of  severril  turns 
per  layer  and  are  very  heavily  insulated:  they  are  wound 
without  iron  core. 

Condensers  are  built  un  with  thin  copper  plates  and 
sheets  of  insulating  material,  consisting  of  sneci^l  treated 
fullerboj.rd,  the  vbole  being  immersed  in  oil.  There  are 
ventilating  snnces  Drovi''efl  ff^r  oil  circulation,  to  nrevent 
dangerous  rise  of  potential  in  the  interior  of  the  con- 
denser. Three  leads  are  brought  from  the  interrupter, 
one  for  the  line,  one  for  the  anparatus  and  one  for  the 
ground  connection.  The  cases  are  provided  with  the  oil 
level  indicators,  by  which  the  depth  of  oil  in  the  case  may 
be  determined  without  removing  the  top.  The  relative 
location  of  coil  and  condenser  and  the  connection  between 
them,  are  shown  in  Fig.  4. 

HIGH   TENSION  CONDENSERS. 

As  comparatively  little  has  been  published  of  the  char- 
acteristics of  hifh  tension  condensers,  some  of  their  most 
important  peculiarities  will  be  of  interest. 

1.  The  charging  current,  temperature  being  constant, 
is  proportional  to  the  voltage  and  to  the  frequency  and 
to  the  capacity  of  the  condenser.  The  c.npacity  (or  more 
accurately,  specific  inductive  capacity)  in  condensers  for 
interrupters,  increases  with  (emperature,  though  not  verv 
fast,  Ordinarilv  an  increase  of  from  10  to  per  cent, 
may  be  expected  for  a  rise  from  20°C.  to  7o'»C. 

2,  The  electric  ener.gy  stored  in  the  condenser  meas- 
ured in  watt-seconds  or  ioules,  is  one-half  the  product  of 
the  capacity  in  farads,  and  the  square  of  the  voltncc 
One  watt-second  equals  ii-iq  ft,-Ths.  The  maximum 
energy  actually  stored  in  the  condenser  of  an  interrup'er 
for  protecting  a  modern  sized  30,000  volt  transformer,  would 


be  something  like  three  joules  =  three  watt-seconds  — 
2.2  ft.-tbs. 

The  statements  following  refer  to  condensers  of  the 
type  used  in  the  static  interrupters  referred  to;  other  types 
may  have  different  characteristics. 

3.  There  is  a  very  considerable  heat  loss  in  the  dielectric 
of  condensers  when  subjected  to  alternating  voltages  some- 
where near  the  safe  limit  of  the  insulating  strength.  These 
losses  may  be  made  to  greatly  exceed  one  watt  per  cubic 
inch  without  attaining  a  voltage  high  enough  to  break 
down  the  condenser.  The  loss  is  appro.ximately  propor- 
tional to  the  square  of  the  voltage,  and  increases'  very  fast 
with  the  temperature.  If  the  loss  in  the  condenser  is  one 
watt  per  cubic  inch  at  200C.,  it  may  be  three  or  four  watts, 
or  more,  at  800C.  This  is  at  once  a  very  surpri-ing  and 
important  result  that  must  be  carefully  noted  in  the  use 
of  condensers,  for  a  condenser  which  has  a  comparatively 
sm.all  loss  when  running  in  a  cool  place  may.  if  trans- 
ferred to  a  hot  atmosphere,  have  its  loss  so  increased  by 
the  higher  temperature  as  to  rapidly  heat  up  and  break 
down.  On  the  other  hand,  as  noted  above,  the  specific 
inductive  capacity  which  determines  the  charging  current, 
not  the  loss,  of  the  condenser,  does  not  var>'  nearly  as 
rapidly  with  the  temperature,  although  increasing  some- 
what. 

Condenser  losses  are  very  greatly  increased  bv  the  pres- 
ence of  moisture  in  the  insulating  material.  A  very  small 
amount  will  cause  a  dangerous  inc.-ease.  It  is  consequently 
very  important  not  to  expose  high  tension  condensers  to 
the  atmosphere,  unless  they  are  thoroughly  moisture 
proof. 

The  subject  of  static  disturbances  is  most  fascinating, 
and  destined  to  be  of  considerable  importance  on  high 
voltage  plants.  On  account  of  her  numerous  water  powers, 
Canada  will  have  a  large  number  of  such  plants,  and  her 
engineers  should  profit  by  a  careful  study  of  the  subject 
Much  can  be  gained  in  relieving  the  apparatus  of  static 
strains  without  sacrificing  the  quality  of  the  commercial 
sen-ice,  by  the  careful  planning  and  operation  of  the  plant. 
In  this  connection,  it  will  be  well  to  caution  engineers 
against  the  danger  of  improperly  conducted  over-potential 
tests  on  apparatus.  The  specifications  of  the  .'American 
T,E,E.  for  testing  the  insulation  of  apparatus  provides  for 
the  use  of  a  spark  gap  in  connection  with  the  apparatus 
to  be  tested,  which  is  expected  to  break  down  and  prevent 
any  increase  in  voltage  above  the  testing  limit  It  is 
readily  seen  that  such  a  breakdown  of  the  gap  causes  the 
worst  condition  for  producing  static  strains  between  turns 
of  coils  in  the  apparatus,  as  not  onlv  is  the  change  of  volt- 
age extremely  abrupt,  but  the  amount  of  the  strain  is 
much  beyond  the  voltage  of  normal  operation.  In  all  ca^es 
where  such  a  spark  gap  is  used,  a  verv  high  resistance  or 
powerful  choke  coil  should  be  placed  in  the  connections  of 
the  gap  to  prevent  its  causing  a  sudden  change  in  the 
potential  of  the  terminal  of  the  apparatus  bv  breakinj? 
down.  In  fact,  any  sparking  which  mav  occur  in  tem- 
porary wiring  when  special  high  voltage"  tests  are  being 
made  upon  apparatus    may  cause  injury  to  insulation. 

In  conclusion,  the  writer  wishes  to"  remind  the  Asso- 
ciation that  there  is  much  to  be  learned  about  static  strains, 
and  that_  the  only  way  to  determine  the  full  bearing  of 
this  subject  on  commercial  electric  systems,  is  by  an- 
alyzing and  comparing  the  experiences  of  as  many  plants 
as  possible,  under  as  many  diflferent  conditions  as  mav  be. 
.\nvone  who  has  an  unusual  experience  with  static  dis- 
turbances will  help  along  the  general  knowledge  bv  brincr- 
ing  the_  matter  in  detail  to  the  attention  of  someone  rxp"ri- 
enced  in  such  occurrences,  A  danger  well  understood  is 
more  than  h.Mf  avoided.  What  we  need  is  more  discussion 
and  reports  of  more  actual  experiences. 


REGISTRATION  FEES  FOR  LIGHTING  COMPANIES 

0TT,\\V,\.    lulv  ;Oth.  tQ02. 

Editor  C.\N.\ni.\N  Ei-ectricm  News  :  •     -  - 

Dear  Sir;— The  regulations  governing  electric  lighting  com- 
panie.s  have  hcen  amended  in  res|iect  of  registration  fees.  For- 
nierlv  the  classification  was  thai  all  companies  havine  installa- 
tions of  1,000  incandescent  lamps  and  under  paid  a  fee  of  Sio  j>er 
annum  and  those  having  installations  of  1  .ooolampsand  over  paid 
Sjsper  .-inmim.  The  new  classification,  which  is  as  follows.makes 
a  reduction  in  the  fees  of  smaller  companies  amounting  in  all  to 
.ibout  two  thousand  dollars  annually  : 

"The  regisli-ation  feeforall  companies  havine  an  installation vM 
five  hundred  incandescent  lamps  and  under,  five  dollars  ( $5.00) 
a  yeai-,  all  companies  havinjj  an  installation  of  over  fi\e  Imndred 
and  not  exceeding  two  thousand  incandescent  lamps,  a  IW  often 
dollars  {$10.00)  a  year,  and  all  companies  having  an  installation 
in  excess  of  two  thousand  incandescent  lamps,  a  tee  of  I  wentv-fi\-« 
dollars  ($25.00)  a  year. 

For  the  purpose  of  this  regulation  each  arc  lamp  shall  he 
deemed  equal  to  ten  ( 10)  incandescent  lamps. 

Kach  company  roeistering  shall  be  entitled  to  a  lest  ot  voltage 
and  a  comparison  of  their  measuring  instnimenls  with  the  IVpart- 
mental  standards  once  in  each  year  free  of  charge." 

Yours  very  Inilv, 
O.  HiGMAN,  Chief  Klectrical  Knglnoer. 


Aujjust,  igo2 
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THE  WESTINGHOUSE  TYPE  N  TRANS- 
FORMER. 

As  the  Westinghouse  Company  was  the  first  to  in- 
troduce the  practice  of  winding  for  two  primary  and  two 
secondary  voltages,  it  is  not  surprising  that  this  com- 
panyhastakenanotherstep  forward  in  the  same  direction 
by  bringing  out  a  transformer  provided  with  additional 
voltages.  The  new  translormer,  Type  N  (shown  here- 
with), is  not  intended  to  replace  the  company's  well 
known  O.  D.  transformer,  but  rather  to  fill  the  demand 
for  a  reliable  transformer,  which,  provided  with 
additional  ratios  ot  transformation,  has  a  greatly  ex- 


ASSEMBLED  COILS  OF  W 1  STl  NG  HOI  S  t     Tn  IM-     N  TRANSFORMER 

Showing  Special  Coil  Feature. 

tended  range  of  voltage.  The  shell  type  of  construc- 
tion is  used  as  in  Westinghouse  O.D.  transformers.and 
in  the  company's  large  high  voltage  transformers 
op  to  100,000  volts  and  2,730  kilowatts  capacity. 

The  primary  winding  of  the  Type  N  transformer 
is  divided  into  equal  parts,  which  may  be  connected  in 
series  or  in  multiple.  The  secondary  winding  is  divid- 
ed into  four  equal  parts,  which  may  be  connected  in 
series,  series-multiple  or  multiple.  The  primaries  of 
all  transformers  are  wound  nominally  for   1,000  and 


4  K.  w.  \\'i;s I  LNi,Mv>i  M-.  1  vi'i-;  .\  Transi-ormkr. 

2,000  volts.  Transformers  from  to  25  K.W.  in- 
clusive are  woimd  for  nominal  secondary  voltages 
of  50,  100  and  200  ("Class  200"),  and  those  from  2  to 
50  K.W.  inclusive  for  voltages  of  100,  200  and  400 
("Class  400").  The  secondary  voltages  in  each  class 
of  I ransfoi'mers  can  be  \aried  to  suit  either  the  varying 


line  voltages  of  an  extensive  transmission  system,  or 
to  give  special  voltages  from  standard  circuits.  All 
transformers  are  arranged  for  three  wire  secondary 
distribution,  and  the  secondary  coils  cross-connected 
to  give  equal  voltages  on  both  circuits,  even  with  large 
unbalanced  loads. 


SAGES'  DIRECT  READING  OHMMETER. 

To  fill  the  demand  for  an  instrument  capable  of  quickly  meas- 
uring resistance  in  much  the  sime  wpy  that  a  portable  voltmeter 
measures  volts  and  a  portable  ammeter  measures  amperes,  Mr. 
C.  E.  Shedrick,  of  Sherbrooke,  Que.,  has  placed  upon  the  Cana- 
dian market  Sages'  direct  reading  ohnimeter,  an  instrument  for 
the  purpose  of  measuring  resistance  which  is  portable,  direct 
reading,  accurate,  simple  and  cheap. 

This  instrument,  shown  in  the  accompanying  illustration,  de- 
pends upon  the  well  known  Wheatstone  Ijridge  principle,  and 
therefore  the  strength  of  the  battery  in  no  way  affects  its  accur- 
acy. It  consists  of  two  wires  of  special  alloy,  which  are 
stretched  over  suitably  graduated  scales.  Several  independent 
resistances  are  provided,  which  are  connected  in  the  proper  way 
b}'  means  of  a  plug  which  will  fit  in  any  one  of  the  four  holes  pro- 
vided for  it  on  the  right  hand  end  of  the  instrument.  Thus  there 
is  only  one  plug  in  circuit,  and  the  possible  error  from  poor  plug 
contact  is  very  remote.  Two  binding  posts  are  provided,  across 
which  the  resistance  to  be  measured  is  connected.  These  posts 
are  marked  xx.  A  telephone  receiver  suitably  connected  to  the 
device  is  he'd  to  the  ear,  and  the  little  key  K  is  pressed  shut  with 
the  thumb.  This  closes  the  battery  circuit.  A  stylus  is  provided, 
which  is  held  in  the  h md  in  much  the  same  manner  as  a  pen,  and 
this  is  touched  at  various  points  along  the  wire  until  a  point  is 
found  at  which  no  click  will  be  heard  in  the  telephone  receiver. 

To  begin  the  measiirement,  the  first  step  is  to  touch  each  of 
the  two  outer  binding  posts;  two  clicks  will  be  heard  of  dilTerent 


Sages'  Direct  Reading  Oiiimmeier. 


intensity,  and  the  post  whicii  gives  the  faintest  i  llck  is  on  the 
scale  on  which  the  point  of  silence  will  be  found..  The  brass  con- 
necting block  at  the  end  of  this  scale  is  then  touched  with  the 
stylus,  anil  the  end  which  gives  the  faintest  click  is  nearest  to  the 
point  of  silence.  In  three  touches  of  the  stylus  therefore  the  de- 
sired point  is  located  on  a  given  quarter  of  the  total  scale.  This 
ipiaiter  is  rai)idly  traversed  by  the  stylus,  and  the  point  of  silence 
is  soon  found.  ■  After  a  few  trials  ten  or  twelve  secontls  will  suf- 
fice for  this  operation.  The  scale  under  the  point,  of  silence  is 
read  directly,  and  gives  the  desired  resistance  in  ohms. 

The  simplicity  of  the  instrimient  is  obvious;  there  are  no  pivots 
to  break,  no  large  number  of  plugs  to  loosen,  no  inultiplicity  of 
binding  posts.  The  telephone  receiver  as  a  detector  renders  it 
independent  of  levelling,  stiay  [uagnetic  fi^ds,  and  of  vibration. 

The  battery  containetl  within  the  instrument  consists  of  six 
small  dry  cells  and  cm  be  renewed  at  any  time  by  the  owner  at 
an  expense  of  less  I  ban  two  dollars.  The  oattery  is  guaranteed 
to  last  six  months  with  continuous  use. 

Mr.  Shedrick  would  be  glad  to  send  prices  to  persons  inlerest- 
etl  in  this  instrument. 


SPARKS. 

The  electric  lighting  system  of  Ainheisi hurg.  Out.,  is  lo  be 
extendeci. 

The  Vancouver  branch  of  the  Canatlian  General  Electric  Com- 
pany is  now  located  at  527-52Q  Granville  street,  in  a  new  building 
just  completed  by  them. 

E.  Leonard  A:  Sr-ns,  of  London,  Out.,  have  secured  the  ortler 
for  three  Peerless  self-oiling  engines  of  90  horse  power  each  for 
the  Montreal  Hoard  of  Trade  building. 

The  Standard  Light  &;  Power  Comp  uiy  is  about  to  install  a 
steam  heating  plant  in  Montreal.  The  eli-ctric  pl.int  is  now  situ- 
ated on  Chenneville  street,  from  which  it  is  proiiosed  to  run 
steam  pipes  utiderground  to  the  consinnei'. 

The  new  engines  for  the  Halifax  Electric  Tramway  Company 
will  be  obtained  from  the  Providence  Engineering  Company,  of 
Provitlence,  K.  I.,  anil  will  give  a  total  capacity  of  1,500  horse 
power.  The  C-mailian  Ceneral  I'"lectric  Company  will  supply  llu- 
electrical  apparatus,  the  Habcock  &  Wilcox  Company,  ofl.ondon, 
Eng.,  and  Miintreal,  the  boilers,  and  the  Jones  L'nilerfeeil  Stoker 
Co.,  of  Toronto,  the  stokers. 
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DUPLEX  INSTRUMENTS. 

A  new  product  has  been  placed  on  ihe  market  by  the 
Weston  Electrical  Instrument  Company,  of  Newark,  N.J.,  in 
their  duplex  instruments.  These  instruments  are  called  "duplex" 
because  they  contain  a  vollmeter  and  an  ammeter  in  one  case. 
For  some  purposes  this  combination,  it  is  claimed,  will  be  found 
much  more  useful  than  two  instruments  in  separate  cases.  For  in- 
stance, in  many  cases  where  practically  simultaneous  readings  of 
current  and  potential  difference  are  to  be  made,  these  instru- 
ments will  be  found  more  convenient  to  use  on  account  of  the 
close  proximity  of  the  scales  and  indexes,  and  they  will  also  be 
found  specially  useful  in  all  cases  where  space  is  limited  and  com- 
pactness is  a  necessary  or  desirable  feature. 

At  present  the  Weston  Electrical  Instrument  Company  make 
two  models  of  this  type  of  instrument,  designated  Rand  T.  Each 
has  for  some  uses  specially  desirable  features  not  found  intheother. 
In  model  R  the  two  instruments  are  enclosed  in  a  neatly  designed 
and  nicely  finished  waterproof  aluminum  case,  which  closely  sur- 
rounds the  operative  parts  of  the  instruments.  The  use  ot  an 
aluminum  case  secures  the  minimum  weight.  This  model  is  well 
adapted  for  outside  use,  where  the  instrument  is  exposed  to  the 
weather.  They  are  particularly  suitable  for  use  on  an  electric 
vehicle  on  account  of  extreme  lightness,  compactness,  and  free- 
dom of  danger  IVom  injury  by  water,  snow,  moisture,  or  dust  and 
dirt.  The  i  istrument  and  moving  parts  are  so  constructed  as  to 
be  ab'e  to  bear  without  injury  the  constant  vibration  to  which  such 
instruments  are  subjected  while  in  use  on  vehicles. 


MOTOR  CARRIAGES  IN  SOUTH  AFRICA- 

South  Africa  seems  a  promising  field  for  the  sale  of  auto-mot  3r 
lorries.  According  to  the  "  British  and  South  African  Export 
Gazette,"  mechanical  motors  are  slowly  but  surely  winning  their 
way  to  popular  favour  in  South  Africa.  The  Table  Bay  Har- 
bour Board  have  recently  placed  orders  tor  six  steam  lorries  for 
use  in  the  delivery  of  cargo  from  the  docks,  and  the  first  of  these 
to  arrive  has  already  made  trial  trips  with,  we  believe,  complete 
satisfaction,  Kimberley  citizens  have  likewise  lately  made 
initial  acquaintance  witli  these  vehicles,  the  first  of  its  kind  seen 
there  having  lately  been  imported.  An  order  for  a  number  of 
motors  will  also  be  shortly  forthcoming  for  Mafeking,  while  the 
South  African  Motor  Car  Syndicate,  Durban,  have  just  secured 
the  approval  of  the  Town  Council  to  run  a  line  of  motors  to 
Sydenham,  Umgeni,  and  the  South  Coast  Junction,  which  will  be 
eventually  extended  to  the  whole  of  the  suburbs  and  the  out- 
lying districts.  Having  previously  imported  their  cars,  the  ser- 
vice is  now  probably  in  full  swing.  Doub  less  these  details, 
merely  a  few  out  of  many,  mark  only  the  incipient  stages  of  a 
coming  big  demand  for  motors,  for  if  there  is  anywhere  an 
opening  for  mechanical  traction  it  is  on  the  extensive  roadways 
of  the  several  colonies  now  badly  served  by  ox-wagon  transport. 

The  same  authority  also  points  out  that  there  is  now  a  grow- 
ing demand  for  agricultural  implements  and  machinery  in  that 
region.  The  use  of  agricultural  appliances  is  also  making  its 
way  among  the  numerous  native  tribes  to  the  north  of  the 
Zambesi,  and  a  very  considerable  demand  has  arisen  of  lale. 


Model  "  R"  Dl  pli;x  Instri  ment. 


These  model  R  instruments  are  not  weil  suited  for  use  in  cases 
where  powerful  external  magnetic  fields  exist,  since  such  fields 
would  disturb  the  accuracy  of  their  indication.  They  are,  how- 
ever, exceedingly  well  adapted  for  use  on  small  switch-boards 
and  especially  on  motor-starter  switch-boards,  where  they  will  be 
found  to  render  very  valuable  service  in  indicating  the  power  used 
in  driving  single  machines  or  groups  of  machines. 

In  the  model  T  the  working  parts  are  precisely  the  same  as  in 
model  R,  except  that  the  scale  is  larger,  the  case  is  made  of 
cast-iron  and  is  not  waterproof,  and  does  not  closely  surround 
the  working  parts  of  the  instrument.  This  type  is  well  adapted 
for  use  in  small  isolated  plants  and  for  all  cases  where  the  exist- 
ence of  powerful  external  fields  would  render  it  impossible  to  use 
the  R  model.  The  function  of  the  cast-iron  case  is  to  shield  the 
instrument  from  external  fields,  and  this  it  does  in  a  most  effect- 
ual manner. 


The  Westiiighouse  Electric  &  Mfg.  Co.  reports  the  sales  of 
Westinghouse  integrating  w;ittmeters  for  the  month  of  June  to 
have  been  the  largest  in  the  history  of  the  company. 

Mr.  Frederic  Nicholls,  general  manager  of  the  Canadian 
Geneial  Electric  Company,  has  purchased  an  extensive  property 
on  Lake  Simcoe,  near  Barrie,  for  the  purpose  of  a  summer 
residence,  and  with  his  faniilj'  is  spending  the  vacation  there 
this  year. 


British  manuiacturers  would  do  well  to  ascertain  the  exaci 
nature  of  the  wants  in  these  districts. 


"  RENEWABLE"  INCANDESCENT  LAMP. 

A  "  renewable"  electric  incandescent  lamp  was  exhibited 
recently  in  Kiigland.  It  is  an  ordinary  lamp  of  excellent  make 
averaging  more  than  the  usual  life,  and  with  an  efficiency  of 
between  2^  to  3  walls  per  candle  power.  Its  use  certainly 
saves  cin  rent,  but  that  is,  after  all,  its  least  advantage.  Thanks 
to  iniprovements  under  various  prx)cesse«,  and  more  especially 
to  the  ailoption  of  a  very  novel  and  ingenious  mode  of  fastening 
the  filament,  says  the  Boston  Transcript,  the  new  filament  can 
be  fitted  to  the  lamp,  thereby  saving  the  platinum,  cap,  bulb  and 
wires,  provided,  of  course,  the  bulb  is  unbroken.  This  can  be 
done  as  often  as  needed.  The  result  is  that  the  lamps  aie 
renewed  indefinitely  at  just  one-half  their  original  cost.  All  Ihe 
user  of  a  5  to  25  candle  power  lamp,  costing  twelve  shillings  a 
dozen,  has  to  do  when  it  gives  out  is  to  send  it  to  the  company 
and  they  will  put  in  a  new  filament  and  send  it  back  as  good  as 
new,  at  a  charge  of  twelve  cents. 


Mr.  A.  E,  Edkins,  inspector  foi  the  Boiler  Ins|>eclion  and 
Insurance  Company,  and  Mr.  W,  J.  Webb,  chief  engineer  for 
the  Lawlor  Est.iie,  will  leave  Toronto  on  August  20th  on  a 
ple,isuro  trip  to  England. 


August.  1902 
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CANADIAN  ASSOCIATION  STATIONARY  ENGINEERS. 


THE  ANNUAL  CONVENTION. 

The  Canadian  Association  of  Stationary  Engineers  will  hold 
their  thirteenth  annual  convention  in  Engineer's  Hall,  Victoria 
street,  Toronto,  on  August  19th  and  20th.  The  chair  will  be 
occupied  by  the  president,  Mr.  Charles  Moseley.  The  business 
will  include  the  consideration  of  a  proposal  to  affiliate  with  the 
International  Association  of  Steam  Engineers.  The  license  law 
will  also  be  throughly  discussed  with  the  object  of  deciding  upon 
some  definite  plan  of  procedure.  On  Tuesday  evening  the  dele- 
gates will  be  given  a  moonlight  trip  on  the  street  cars,  and  will 
attend  a  banquet  at  the  Humber.  An  open  meeting  will  be  held 
on  Wednesday  evening,  when  it  is  likely  that  the  proposal  to 
amalgamate  with  the  International  Association  will  form  the  chief 
topic  of  discussion.  A  plebiscite  vote  has  been  taken  on  the  sub- 
ject, with  the  result  that  only  the  Brockville  Association  voted  in 
favor  of  the  propos;iI. 

There  was  a  large  representation  of  stationary  engineers  from 
Eastern  Ontario  at  a  meeting  held  in  the  Orange  Ha!l  at  Brock- 
ville l.isl  month  to  transact  general  business  and  to  discuss  three 
important  questions  submitted  for  consideration  by  the  Executive. 
The  questions  were  as  follows: 

(1)  Will  affiliation  with  other  bodies  be  of  benefit  to  this  body? 

(2)  Would  it  be  wise  to  sink  the  identity  of  this  organization 
and  join  some  international  body? 

(3)  In  the  event  of  affiliating  with  other  labor  bodies,  would  it 
be  better  to  retain  the  identity  of  this  organization  and  simply 
send  delegates  to  the  affiliated  body? 

Alter  a  discussion  lasting  over  two  hours,  a  resolution  was 
passed  adopting  the  course  suggested  by  the  third  question. 
The  boiler  inspection  law  was  then  taken  up  and  shown  to  be  a 
direct  failure.  The  engineers'  bill  was  also  considered  and  the 
parliamentary  members  censured  for  their  absence  when  divi- 


sions were  made  in  committee,  especially  those  who  pretended 
to  favor  the  different  bills.  Mr.  Geo.  P.  Graham,  M.  P.  P.,  was 
given  credit  for  the  active  part  taken  in  connection  with  the  en- 
gineers' bill. 

Mr.  W.F.  Chapman,  member  of  the  board  of  examiners  for  the 
Ontario  Association,  was  chosen  to  represent  the  Association. 
He  has  made  a  study  of  the  questions  involved  and  will  go  fully 
prepared  to  carry  out  the  wishes  of  the  Association  to  the  satis- 
faction of  all  parties  interested.  Jas.  Aikens,  Secretary  Brock- 
ville No.  15. 


A  SPORTING  GUARD. 

In  the  county  of  Shropshire  there  is  a  line  known  as  the 
Bishop's  Castle  Railway, which  is  run  in  a  very  primitive  manner. 
The  company  to  which  this  line  belongs  owns  one  engine  and 
just  sufficient  rolling-stock  to  make  up  one  train  of  the  mixed 
variety.  A  gentleman  who  owns  a  property  at  one  end  of  the 
line  was  travelling  one  day  in  this  train,  when  it  was  stopped 
half  way  between  two  stations  ;  the  stoppage  was  rather  a 
prolonged  one.  Getting  impatient  he  looked  out  of  the  window 
to  find  out  the  reason,  and  seeing  the  stoker  sitting  on  the 
footboard,  smoking  his  pipe,  he  asked  him,  "  Is  there  anything 
wrong?"  "Oh  nolhin',"  said  the  stoker,  "it's  only  my  mate 
as  got  out  to  pick  mushroons." 


LEGAL. 

The  courts  have  dismissed  with  costs  the  appeal  of  the  Ham- 
ilton Electric  Light  and  Power  Company  from  (he  decision  of  the 
lower  courts  in  the  case  of  Hopkins  vs.  the  Company.  The 
plaintiff  was  granted  an  iiijiini.tion  restraining  defendants 
from  operating  dynamos  and  01  her  e'ectrical  machinery  in  a 
manner  to  c.uise  vibration  and  bi  illiant  flashes  of  light  to  the 
alleged  annoyance  of  plaintiffs' family  and  injury  to  their  health. 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 

TtiE  POPULAR  LAMP 

For  Season  1902-1903. 


K'Ves  the  most  iis<  tiil  li^ht  fuiiu  llic  least 
amount  of  (  iirn  nt.  which  c.iii  be  easily 
demonstrated  hy  burning  with  any  otlier 
make  of  lamp,  in  the  same  room. 
Special  prices  on  large  contracts.  Write 
for  particulars. 

Maimf.irtiircd  by 

TII6  ONTARIO  LANTERN  GO. 

WAI,TI';k  C.KOSI';,  selling  Agi  lit,  Montreal 


FOR  SALE 


One  600  b.  p.  Rep'ogle  Water  Wheel  Governor. 
One  lot  of  Wood  and  Iron  Pulleys. 
Onelotof  good  ind  hand  Beltiig. 
One  lot  of  g)od  ind  hind  SchiUenberger  Me- 
iers 

Write  for  prices. 

Ihe  BRANTFORD  ELECTRIC  &  OPERATING 
COMPANY,  Limited, 

Brantford,  Ont. 

J.  F.  H.  WvSE,  Manager. 


REPRESENTATIVE  WANTED. 

General  Agent  wanted  for  a  syndicate  of  man- 
ufacturers of  electric  lighting  and  power  ma- 
chinery and  appliances.  The  agency  will  be 
placed  only  in  the  care  of  a  man  properly  equip- 
ped financially,  and  having  knowledge  of  the 
science  and  acquaintance  with  the  trade.  Com- 
mission basis  only.  Address  in  confidence 
W.  M.  KELLOGC, 

No  SS  Maiden  I.aiie,  New  York. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


V  .-V  -. i-T.i.r 


THE  GflNADIflN  fiE>INE 
SflFETY  BOiLE,R  GO. 

JOHN  J.  MAIN,  Manager. 
Esplanade,  Opp.  Sherbourne  St.,  Toronto 

HIGH  CLASS 

Water  Tube 
Steam  Boilers 


for  all   pressures,   duties    and  fuel, 
t  rem  75  to  600  h.  p.  each.    N.  1!.— We  do 
not  make  small  boilers. 

Rkferkncks  : —  The  Toronto  Electric 
Light  Co  ,  I.imited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massev-HarrisCo.,  Limited; 
The  Gutta  Pcrcha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  Central  Prison, 
I'oresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


Improved 


Samson'*  Battery 


Owing  to  its  great  strength 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc. 


Job;po«nri-)taki  t  J""!"  Starr,  Son  &  Co.,  Limited 


I'.  O.  Hox  .|.|S 


HALIFA.X  N.S. 
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ELECTRIC  POWER  IN  A  CEMENT  PLANT. 

The  first  cement  plant  in  Canada  to  be  operated  by  electric 
power  is  that  of  the  National  Portland  Cement  Company  at 
Durham,  Ont.  All  of  the  cement-making  machinery  in  this  plant 
will  be  driven  by  induction  motors,  supplied  with  current  by  two 
Westinghouse  450-kilowatt,  three-phase  alternators.  These 
machines  are  of  the  engine  type,  with  revolving  fields,  and  run 
at  125  revolutions  per  minute,  3,000  alternations  and  600  volts. 
Two  exciting  units  are  provided,  one  consisting  of  a  62%  kilo- 
watt, 125  volt,  engine  type,  direct  current  generator,  direct  con- 
nected to  an  automatic  engine,  and  the  other  of  a  56j4  kilowatt 
machine,  coupled  to  an  induction  motor.    The  output  of  the 


exciters  will  be  used,  not  on[y  forexciiing  the  fields  of  the  alter- 
nating current  generators,  but  also  for  arc  and  incandescent 
lighting  throughout  the  works  and  grounds. 


Mr.  Emerson  P.  Harris  concludes  an  article  in  Xewspaperdom 
on  "  The  Field  of  the  Trade  Paper,"  as  follows  :  The  solid  rock 
of  hope  for  the  trade  press  is  the  fact  that  of  all  periodicals  it 
renders  the  greatest  service  with  the  highest  degree  of  eflBciencv, 
with  the  least  waste  and  greatest  economy.  The  trade  press 
which  has  practically  grown  up  in  the  past  twentj  -five  j-ears,  and 
has  undoubtedly  quadrupled  in  output  in  the  past  decade,  has  a 
great  future  before  it. 


TELEPHONE  POLES  FOR  SALE 


THE  UNDERSIGNED  HAVE  IN  STOCK, 
and  ready  for  shipment,  2,000  Cedar  Tele- 
phone Poles,  all  lengths,  25  to  60  feet.  Prices 
quoted  by  mail  or  wire  for  car  lots  f.  o.  b  cars 
this  station  or  delivered  at  points  required. 

GEORGE  &  MCGREGOR, 

Killaloe  Station,  Ont. 


TRADE  WITti  E,NGUflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

[(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


Tenders  Wanted 


Tenders  are  invited  by  the  Corporation  of 
Annapolis  Royal,  N.  S.,  for  the  installation  and 
extension  of  the 

Electric  Lighting  Plant 

in  the  above  mentioned  Town.  Plans  and  spec- 
ifications of  proposed  installation  may  be  had  or 
seen  by  intending  Contractors  at  the  oiEce  of  the 
Town  Clerk,  Annapolis  Royal,  N.S.  All  tenders 
to  be  sealed  and  to  be  marked  "Tenders  for 
Light  Extension"  and  to  be  in  by  NOON  OF 
AUGUST  15TH,  1902. 

Tenders  are  also  invited  for  the  construction 
and  erection  of  a  Dam,  Flume,  Power  House, 
Water  Wheel,  Draft  Tube,  etc.,  complete,  in  con- 
nection with  the  above  electrical  installation. 
Plans  or  specifications  may  be  had  or  seen  by  in- 
tending contractors  at  the  office  of  the  Town 
Clerk  at  Annapolis  Roj-al,  N.  S.  All  tenders  to 
be  sealed  and  to  be  marked  "Tender  for  Hy- 
draulic Work"  and  J^be  in  by  NOON  OF  AUG- 

FRED  W  HARRIS. 

Town  Clerk. 


USX  8th,  1902. 


Annapolis  Royal,  July  19th,  A  I)..  1902 


TENDERS  MNTES 


A  \^'eekly  Journal  of  advaoce  infonna- 
tion  and  public  works. 

reco^ized  medium   for  adverti:»e 
  ments  for   *  Tenders.' 

^MfJM»lj1?T:v»iiIIi 


TORONTO.' 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc. 


Electric  Automobies 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.talogu.e  and.  Frlces 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 

SeLiTisorY 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizorvtaLl, 

Single  or  irv  Pamirs. 

Catalogues  and  Estimates  furnislied 
on  application. 

The  Wm.  Hamilton  ManT'g  Co., 

PETEKBOROUGH.  ONTARIO. 
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THE  CANADIAN  ELECTRIC  LIGHT  COMPANY. 

The  annual  meeting  of  the  Canadian  Electric  Lig:ht  Company, 
of  Levis,  Que.,  was  held  on  July  loth.  The  report  covered 
eleven  months  ending  April  30th,  1902,  and  showed  the  earnings 
to  more  than  cover  the  bond  interest  and  charges,  including  the 
interest  on  capital  essential  to  provide  additional  machinery  and 
extensions  which  will  soon  become  necessary.  The  number  of 
lights  installed  on  April  30th  last  was  7,803  16  c.p.,  as  compared 
with  5,000  one  year  ago.  In  conjunction  with  the  horse  power 
in  motors,  there  was  an  equivalent  in  16  c.p.  lamps  of  17,805. 

The  report  stated  that  it  was  imperative  to  provide  an  addi- 
tional penstock,  wheel  and  generator,  together  with  a  standpipe 
to  care  for  the  larger  load  without  putting  an  undue  strain  on  Ihe 
wheels  and  penstock.  This  will  increase  the  capacity  by  over  60 
per  cent. 

Hon.  Mr.  Pelletier  was  elected  president  and  Messrs.  Gaspard 
Lemoine  and  H.  T.  Mashon  vice-presidents. 


Messrs.  W.  P.  &  J.  P.  Hare,  of  Toronto,  have  patented  an 
electric  train  signal  device  which  has  been  tested  and  is  claimed 
to  have  never  failed  to  give  satisfactory  results.  In  addition  'o 
giving  warning  of  the  approach  of  other  trains  and  open 
switches,  the  invention  takes  the  place  of  semaphores  and 
lights  in  case  of  fogs  or  storms. 

The  plant  and  property  of  the  People's  Heat  &  Light  Company 
at  Halifax,  N.  S.,  has  been  transferred  to  the  Halifax  Electric 
Tramway  Company,  at  the  price  of  $350,000.  The  latter  com- 
pany now  control  the  electric  and  gas  lighting  of  the  entire  city, 
as  well  as  the  street  car  service.  It  is  said  that  the  company  have 
recently  adoped  a  new  scale  of  wages  for  conductors  and  motor- 
men,  under  which  the  men  will  receive  14^2  cents  per  hour  for 
the  first  year  of  service,  15)4  cents  for  the  second,  16  cents 
for  the  third,  i6'A  cents  tor  the  fourth,  and  17  cents  for  ihe  fifth 
year.  About  half  the  men  now  in  the  employ  of  the  company 
will  receive  the  maximum  wage.  The  new  engine  and  power 
house  of  the  company  is  nearing  completion. 


SPARKS. 

The  Cascade  Power  Company  is  now  building  its  transmission 
line  into  the  Granby  and  Phoenix  mining  districts. 

A  new  dynamo  and  twenty  enclosed  arc  lamps  are  to  be  pur- 
chased for  the  municipal  electric  light  plant  at  Collingwood, 
Ont. 

The  Ontario  Government  purposes  utilizing  electricity  for 
pumping,  laundry,  and  other  purposes  at  the  Asylum  for  Idiots  at 
Orillia. 

It  is  reported  that  Folger  Bros.,  of  Kingston,  Ont.,  are  consid- 
ering the  utilization  of  water  power  for  operating  the  street  rail- 
way in  that  city. 

Dexter  Griffiths  was  instantly  killed  recently  by  a  live  wire 
while  working  in  the  power  house  of  the  Cataract  Power  Com- 
pany at  St.  Catharines,  Ont. 

A  by-law  to  provide  $15,000  for  the  installation  of  a  civic  elec- 
tric lighting  system  will  be  submitted  to  the  ratepayers  of  St. 
Boniface,  Man.,  on  August  14th. 


CANADIAN  AMBER 

AND  WHITE 


For  P^lectrical  ami  Mechanical  Purposes.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimmed,  cut  sheets  or  segments 

JOHNSON.  WILLATS  &  CO..  "r'Sa'™""' 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


Westing^house 

Type  C 

Circuit-Breakers 

are  built  on  the  correct  principle — an 
open  arc  with  carbon  breai<  above  the 
metal  parts. 

In  opening-,  heavy  copper  shunts 
gradually  withdraw  current  from 
copper  to  carbon  contacts,  and  these 
resistance  steps  are  so  low  that  arc- 
ings cannot  occur  before  the  final 
break  at  the  carbons.  Under  these 
conditions  the  copper  does  not  blister. 


Wcstinglioiise  Type  C 
Circuit-Iireaker. 


For  Booklet  on  Type  C  Circuit-Breakers,  address 

AHEARN  (SI  SOPER  LIMITED 

Ottawa,  Canada. 
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PUBLICATIONS.  . 

Price  list  No.  313,  issued  by  the  Canadian  General  Electric 
Company,  contains  prices  and  tables  relating  to  wire  and  cables. 

A  catalogue  has  recently  reached  us  from  the  Eugene  F. 
Philips  Electrical  Works,  of  Montieal.  It  is  neatly  bound  in 
leather  cover,  and  contains,  in  addition  to  prices,  many  valuable 
tables  of  resistances,  weights,  differences  between  wire  gauges, 
carrying' capacities,  etc.,  of  copper  wire,  iron  line  wire,  galva- 
nized steel  wire,  lead  encased  cable  and  other  products  manu- 
factured by  this  company. 

A  book  of  140  pages  has  reached  our  desk  from  the  Stillwell- 
Bierce  and  Smith-Yaile  Company,  of  Dayton,  Ohio.  It  is  desig- 
nated General  Catalogue  No.  42, and  contains  almost  everything 
that  one  would  wish  to  know  regarding  the  celebrated  Smith- 
Vaile  pumping  machinery.  Their  line  of  pumping-  machinery  is 
as  complete  as  can  be  found  anywhere  on  the  American  contin- 
ent, and  the  fact  that  they  have  been  engaged  in  constructing- 
and  designing  pumps  for  a  period  of  thirty  years  assures  the 
buyer  that  he  will  secure  the  latest  improvements.     Persons  in- 


terested in  pumping  machinery  w  ho  have  not  received  this  cata- 
logue should  write  for  a  copy. 


SPARKS. 

The  ratepayers  of  Prince  Albert,  N.  W.T.,  are  to  vote  on  a  by- 
law on  August  15th  to  raise  $15,000  for  installing  an  electriclight 
aud  power  plant.  Mr.  F.  H.  Clinch. is  secretary  of  the  corpora- 
I  ion. 

There  has  been  org-anized  at  Niagara  Falls,  N'.  Y.,  a  company 
called  the  Ontario  Power  Transmission  Company,  which  pro- 
poses to  transmit  power  generated  by  the  Ontario  Power  Com- 
pany on  the  Canadian  side  10  Niagara  Falls  and  other  places. 

The  Chambers  Electric  Light  A:  Power  Company  have  issued 
two  writs  against  the  town  of  Truro,  N.S.,  for  disputed  accounts 
for  lighting.  They  claim  that  a  contract  exists  for  lighting  tlie 
town  at  9  cents  per  1,000  volts,  and  sue  for  $3,376.55.  In  case 
the  court  decides  no  contract,  the  suit  is  for  $4,551.22,  at  the 
usual  rate  charged  by  the  company,  12 '4  cents  per  1,000  volts. 


THE  NORTHEY 
TRIPLEX 
POWER.  PUMP 


This  pump  excels  in  high-class  materials  aud 
workmanship.  A  practically  constant  deliverj' 
is  as.sured  by  the  three  cranks  being  placed  120 
degrees  apart.  The  pump  can  be  operated 
conveniently  by  water  power— by  belt  from 
engine  or  by  electricity. 

We  manufacture  pumps  of  every  descrip- 
iton— for  all  purposes.  Our  pumps  are  stan- 
dard in  Canada  for  excellent  service. 

Write  for  Catalogues. 

THE  NORTHEY 
GAS  AND 

GASOLINE  ENGINE 


The  Northey  Gasoline  Engine  offers  the  best 
proposition  in  the  market  for  cheap,  easily 
handled  power.  The  Engine  runs  with  practi- 
cally no  attention — any  boy  can  manage  it- 
running  expen.ses  very  light.  Ready  for  work 
on  the  minute.  Suitable  for  running  independ- 
ent electric  light  plants — pumping  and  elevator 
plants,  etc.  This  cut  illustrates  the  'A  H.  P. 
size— the  only  vertical  style  built;  all  other 
sizes  are  horizontal. 

Write  for  Booklet. 

THE  NORTHEY  CO.,  LIMITED, 

970  King  Street  Subway,  Toronto. 


smerbi^ook:e.  que. 


Please  mention  the  Canadian  Electrical  News  when 
correspondini^  with  advertiser-^. 

A  Good  R^ecord 


A  Gold  Miner  says : 

"Your  Compound  Side  Crank  Kni^ine  lias  been  running;:  dav 
and  night  for  over  three  years  (equal  to  seven  vears 
regular  work)  and  during  that  time  we  have  never  lost  a 
minute  through  any  defect  in  the  engine  and  have  never 
expended  a  dollar  in  repairs.  It  is  still  running  noiselessly 
and  without  vibration.  " 

ROBB  ENGINEERING  Co.,  Limited 

AmKerst,  N.  S. 


AGENTS  : 


Williatn  McK  y,  19  MrKmsir  Crrfrmi.  TnmHta, 
WaUion  ,rack  .t  Co.,  7Sl.  Helen  Strret.  MnntreiU. 
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SPARKS. 

The  Dominion  g-overnment  has  talien  lenders  for  the  con- 
struction of  a  telegraph  line 'Jrom  150-mile  House  to  Quesnell 
Forks,  B.  C,  a  distance  of  about  60  miles. 

The  corporation  of  Revelstoke,  B.  C,  have  offered  the 
Revelstoke  Water,  Power  &  T.ight  Company  $55,000  for  their 
property,  bnt  ihe  offer  is  not  likely  to  be  accepted. 

The  Cataract  Power  Company,  of  Hamilton,  have  decided  to 
install  a  3,500  horse  power  steam  plant  in  the  transformer 
station  on  X'ictoria  avenue  north,  to  be  used  as  an  auxiliary. 


The  switch-board  in  the  station  of  the  Royal  Electric  Company 
on  Oiieen  street,  Montreal,  was  slightly  damaged  by  fire 
recently. 

The  Lachine  Rapids  Hydraulic  &  Land  Company  have  pur- 
chased property  on  St.  Thomas  street,  Montreal,  on  which  il  is 
proposed  to  build  a  sub-station. 

The  incorporation  is  announced  of  the  Canadian  Telephone 
Company,  Limited,  with  a  capital  ot  $250,000.  The  head  office 
of  the  new  company  will  be  at  Ottawa.  The  directors  include 
Hon.  George  E.  Foster,  Robert  Neil,  Michael  Ludwig  and  J.  A. 
Phin. 


-A  Single  27  inch- 


Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

P\imping  Machinery 

for  all  purposes. 

Air  Compressors 

for  the  Air  Lift  System  and  general  use. 

Air  Pumps,   Va^cuum  Pvimps, 

and  Tet  and  Surface  Condensers- 


THE 
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Clarkson  School  ot  Technologu lotsdIm,°S.Y.'"°""' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  Ihe  St. 
Lawrence  River.    Healthful  climate.    Tuition  inoderate. 

WM.  S.  ALDRICH,  Director. 


The  PHILIP  CAREY  MFG.  CO. 

94  BDELIIIDE  ST.  E 

Toronto,  Ont. 

Manufactirers 

.  .  .  OF  .  .  . 


85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

KsriMATHS  CheilRfui-lv  Given 


T=i=nJ=r^r=x=T=l=f=i=T=i=-f=i=T^^ 


I 

s 


INCREASE  YOUR  BUSINESS 

by  ha.virvg 

Efficient  Telephone 
Facilities    ^  ^ 

We  will  quote  yoti  t  ales  •on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 


The  BELL  TELEPHONE  CO. 


OF  C^Isr.A.IDA. 
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THE  1902  EDITION 

STANDARD  WIRING 

FOR  ELECTRIC  lilGhlT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  of  the   United  Slates. 

By  Cornell  University,  Stanford  University  and  other  Technical  Collefj"es  and  Schools. 
Hy  over  47,000  lilectrical  Engineers,  Central  Station  Man  'i^crs  and  Wiremen. 

BECAUSE 

It  is  the  only  liook  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necfssary  Tables,  Rules,  I<'ornuilas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leeither  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  lo  Canadian  Electrical  News,  Toronto,  Can. 
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TRADE  NOTES. 

Messrs.  Fogarty  Bros.,  electrical  contractors,  Montreal,  have 
removed  to  i  18  Si.  James  Street,  where  they  will  be  pleased  to 
meet  their  customers. 

The  R.  E.  T.  Prinj:-le  Company,  Limited,  of  Montreal,  have 
issued  Bulletin  No.  2,  referring  to  polyphase  induction  motors 
for  various  purposes  as  manufactured  by  the  Ampere  Electric 
Manufacturing-  Company.  Excellent  views  of  the  works  of  this 
company  are  shown. 

The  Packard  Electric  Company,  of  St.  Cathaiines,  Ont.,  have 
issued  a  neat  pamphlet  describing  the  type  "G"  Scheeffer  re- 
cording wattmeter,  which  is  now  manufactured  at  their  factory 
at  St.  Catharines. 

Messrs.  John  Starr,  Son  &  Company,  of  Halifax,  N.  S.,  are 
supplying  the  electric  light  and  power  equipment  to  operate 
the  pulp  and  paper  mills  of  the  St.  George  Pulp  &  Paper  Com- 
pany now  being  built  at  St.  George,  N.  B.  The  Jenckes 
Machine  Company,  of  Sherbrooke,  Que.,  are  furnishing  the 
water  wheels  and  steel  tubes. 


SPARKS. 

Messrs.  Peter  Ryan,  J.  Thompson,  William  Bain  and  others 
have  been  incorporated  as  the  Malaga  Suburban  Railways, 
Limited,  with  head  office  in  Toronto  arid  a  share  capital  of 
$500,000. 

The  Modern  Telephone  Company,  of  Hamilton,  Limited,  has 
been  incorporated  by  Messrs.  O.  W.  Rogers,  F.  Leoffer,  J.  S. 
King,  W.  A.  Johnson,  H.  A.  Drummond,  W.  Vandusen,  S.  C. 
Biggs,  and  J.  B.  Scovell,  Mr.  Rogers  is  a  New  York  lawyer 
and  professes  to  be  able  to  operate  his  system  on  a  single  wire. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  have  competed  the 
installation  at  Montreal  and  Chambly  of  twenty  Westinghouse 
transformers,  claimed  to  be  the  largest  in  size  and  greatest  in 
capacity  ever  manufactured  in  the  world.  Each  transformer  has 
a  capacity  of  35,500  lights,  inaking  a  total  of  almost  three 
quarters  of  a  million  lights. 

Mr.  A.  M.  Wickenj,  electrician  of  the  Ontario  Public  Works 
Department,  has  installed  a  new  electric  light  plant  in  the 
Ontario  Agricultural  College  at  Guelph,  Ont.  It  has  a  capacity 
of  2,000  incandescent  lights  and  was  supplied  hy  the  Canadian 
General  Electric  Company,  the  wiring  being  executed  by  the 
Guelph  Light  &  Power  Company. 

In  one  of  the  collieries  of  the  Nova  Scotia  Steel  &  Coal 
Company  at  Sydney  Mines,  N.  S.,  modern  equipment  has  been 
introduced.  It  will  be  known  as  a  smokeless  colliery, _  as 
electricity  will  be  used  entirely  for  hoisting,  hauling,  coal  cutting 
machines,  etc.  The  steam  for  the  gener  ators  will  be  made 
from  the  waste  gas  of  the  furnaces  and  the  coke  ovens. 
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are  thoroughly  rehable  drivers  for 
Electrical,  Mill  and  Factory  Pur- 
poses. We  give  full  results  in 
practice  as  well  as  in  tests. 

Our  wheels  are  strong,  tight 
and  durable,  and  our  installations 
the  simplest,  cheapest  and  best. 

CORRESPONDENCE  SOLICITED. 


G.  BARBER, 


MEAFORD,  OXT. 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
waP8  raerchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


ESTABLISHED  1849- 


Charles  F.  Clark, 

President. 


Jared  Chittenden, 

Treasurer 


BRADSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilized 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  Ni'w  York  City,  U  SA. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cop 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mer  bants, 
oy  the  merchants,  for  the  merchants.  In  procurine, 
(?eri(ying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  officer.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 

Offices  IN  Canada:  Halifax  N.S.;  Hamilton,  Ont.; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


21  Beuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  tie  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


II 


GO. 


WAVERLY  PARK,  Newark,  N.J.  US  A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 
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ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  oevr 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumolion  of  energy. 


THE  ENGINEER 

Is  the  Oldest  and  Greatest  American  Authority  on 
Practical  Mechanical  and  Electrical  Engineering. 

Published  Semi-Monthly 

30  R.EADING  PAGES  PER.  ISSUE 

Printed  in  English 

You  will  be  interested  in  reading  THE  ENGINEER  and  becoming 
conversant  with  engineering  progress  in  America. 

d>:3  rC\    PER  YEAR,  POSTPAID. 

>4^0*  specimen  Copy  FREE  Upon  Request. 

THE  ENGINEER  PUBLISHING  CO.,  CLEVELAND,  U.S.A. 


RECENTLY  F»UBLISHEI> 


THE 

Hf\ND-BOOK 

OF 
f^ND 

BLECTRICITY 


170  Pages 
illustrated 


By 

William 
Thompson 

In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
conci.se  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO  CANADA 


Send  for  Table  of  Contents. 
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^ess,  McLaren  5i  Bate 


:^^^SOPS  TO  T.W.NESS  & ' 


\      Milde  Micrnphcng 

-he  besi  TRANSMtTTE" 
in  the  War  Id 


TELEPHONES 


QUEBEC  AGES- 

ror  TPe 


Switcn-Boarfls  and  flnnunolators  | 


FIRE  ALARM  APPARATUS  and  i  mont 

TELEGRAPH  INSTRUMENTS  ®  t.i.,= -.  sTT, 


"  Nessphones, '  Montreal 

419  St  James  St, 

Cor.  Craig, 

R&fVL 


Electric  Fixtures 
Rosettes,  Sockets,  Cut-Outs, 
Irvca^ndescervt  L^mps 

Our  Goods  are  High-Crade,  Oir  Prices  are  Right. 

MUNDERLOH  ®l  CO.,     61  St.  Sulpice  St.,  Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

81DE-BL,OGKS 

AND  GROSS-flKMS 


WRITE  FOR  PARTICULARS. 


flTei6Diione^4.50 


Giifirtniffett  to  <//?y>  S<itisf<irtiou . 


Apply  for  Pamphlets  and  PARticri  ars  T' 


Tile  SAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square.  Montreal,  Que. 

TeL  Main  4546       TeL  East  17. 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


INTERIOR  CONDUIT 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 

High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


This  pipe  fills  all  of  the  requirements  ot  and  is  ap- 
proved by  the  Underwriters  National  Electric 
Association,  and  is  now  made  in  Canada  by 

THE  RIGHMONDT  CONDUIT  &  MFG.  CO.,  limited 

15-17-19  Jaivis  Street,  TORONTO,  CANADA 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  .SERIES,  VOL.  XIL— No.  9 


SEPTEMBER,  1902 


PRICE  lo  CENTS 
$i.oo  Per  Year 


DIRECT  CURRENT. 


INDUCTION  TYPE. 


NO  BETTER  MOTORS  MADE  THAN  OURS. 


The  Urvited  Electric  Co.,  Limited,  Toronto,  CoLn. 

Sockets  and  Receptacles 


Of   All  Kinds 

FOR  ALL  CIRCUITS 

The  R.eliaLble 

Edison  Style 

Send  for  our  New  Catalojfue  No.  314,  sliowing-  the  latest 
and  most  up-to-date  line  of  these  goods  on  the  market. 


Cat.  No.  61J. 


Cat.  No.  547. 


MONTREAL 


^^ADIAN  ^^ERAL  pLECTRIC  ^oj 

LIMITED. 

Head  Office  :  TORONTO,  ONT. 

HALIFAX      OTTAWA      VVINNIPIiG      VANCOUVER       VICTORIA  ROSSLAND 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans" 
missions.    Electric  Railways,  I<ighting 
and  Power  Systems. 
Arbitrations,   Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTMG  ENQII4EER 

Electric  I,ight  and  Power  Plants.    L,ong  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TORONTO,  CANADA. 
Teleohones  I  Office— I,ong  Distance,  Main  8047. 
^^'^P"°"^^t  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Ma-P.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearing's,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL.  P.Q. 

Head  Office  American  Works,  94  Gold  St. 
New  York  City. 


F.  N.  Phillips,  President. 


Geo.  H.  Olkey  2nd,  Secretary-Treaiiu-er. 


Hi  F.  PIIIP8  EHi 


MONTR5)f\UiiGf\Nf\Df\ 

mi  m  iMim  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

I  mm  AND  mm  mi 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  1. 
New  York  Store  :    W.  J.  Watso.v,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec. 

IFOCARTY  BR  OS.,  J  Electrical  Contractors: 


118  St.  James  St.,  Montreal. 

Agents  for  the  Ampere  Induction  Motor. 


and  Enofineers.  i 


'Bhe  GEE  ELECTRICAL 

ENGINEERING  CO..  Limited 


Telephone  Main  3319 


II  Colborne  Street,  TORONTO, 


MaLnvifa-ctvirirvg  Electrical  Ervgineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats.  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORAGE  BATTERY. 

Contractors  for  Complete  histallations,  Wiring  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells,  Telephones.  Etc. 

Plans  and  Spec iticat ions  submitted 
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PAIR  OP. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-SmitK  CompoLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


Please  mention  the  Canadian  Electrical  News  when  corresponding-  with  advertisers. 


Good  Workmanship  Is  of  No  Value 

Unless  combined  with  good  materials. 
RELIABLE  supplies  are  our  specialty  ;  send  us  a  trial  order  and 
be  convinced,  or  favor  us  with  an  opportunity  of  quoting  when  you 
are  next  in  tlie  market  for  anv  class  of 

Sir66i  Railway  oruecirlGai  Suddiibs 

J.  A.  DAWSON  &  CO. 


745  Cra^ig  Street. 


MONTREAL.  Qvie. 


The  Goldie  &  McCulloch  Co.,  Limited, 


OMTARIO, 


Recently  received  the  following-  unsolicited  testimonial,  which  speaks  for  itself  : 


Toronto,  Aug.  6th,  1902. 

Thk  Goldie  &  McCullocii  Co  ,  Galt,  Ont. 

Dhar  Sirs  :— In  our  recent  fire  which,  as  you  know,  was  a  total  wreck,  and  of  which  we  are  sending  you  a  photo  by  this  mail,  wc 
had  two  Goldie  &  McCulloch  safes  in  which  we  kept  all  our  books.  They  have  come  through  the  fire  in  remarkable  shape  and  we  feel 
that  our  praise  for  your  safes  cannot  be  great  enough.  This  fire  was  an  extremely  hot  one,  the  locality  in  which  these  safes  were  being 
surrounded  by  hay  and  giain  as  well  as  large  quantities  of  packages,  barrels  and  boxes.  We  might  say  that  everything  was  burned  to  a 
crisp,  hea  y  iron  being  twisted  and  melted  into  frightful  shajie.  We  had  almost  given  up  all  hope  of  being  able  to  get  the  books  and 
documents  from  the  safes  in  such  a  manner  as  to  make  them  of  any  u.se  to  u.s,  which  we  can  assure  you  would  have  been  a  very  serious 
matter.  We  were  agreeably  surprised,  however,  on  reaching  them.  While  we  found  the  safes  somewhat  warped  and  bent  on  the  outside, 
yet  all  our  books  and  documents  came  out  in  such  a  manner  that  we  can  get  everything  from  them  all  right.  This  without  a  doubt  was 
an  extremely  hot  fire,  and  the  way  in  which  they  came  through  it  leaves  no  room  for  question  as  to  the  manner  in  which  they  are  made 
and  the  stulT  they  are  made  of. 

.'Vgain  congratulating  you  on  the  .safes  you  turn  out  and  trusting  we  will  have  the  plea.sure  of  purcha.sing  from  you  when  we  again 
rebuild,  as  we  know  of  none  better,  wr  are,  Vours  truly, 

P.  MclNTOSn  .Sc  SON. 


We  Make 


CATAI,OGUE  AND  ANY  OTIIKR  INKOUMATION  ON  APl'LICA  FION. 


WHEEI.OCK  ENGINKS,  n)I  AI.  KNGINES,  GAS  AND  GASOLINE  ENGINES,  BOU.ERS,  PUMPS,  W.VTKR  WUKHI.S,  0.\Ti\u:.\l.  MM.L 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GVRATORS,  WOOD-WORKING  MACIIINICRY,  SlllNGLK  MACMlNiaiV, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COl'l>I.INi;S, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAI  LT  DOORS. 
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SPARKS. 

The  power  house  of  the  Parrsboro  Electric  Light  Company  at 
Parrsboro,  N.  S.,  was  recently  damaged  by  fire. 

A  by-law  was  carried  by  the  ratepayers  of  Si.  Boniface,  Man., 
to  provide  $15,000  for  an  electric  light  plant. 

A  company  is  being  formed  to  establish  electric  light  and 
telephone  systems  at  Moosomin,  N.  W.  T. 

A  new  waterworks  pumping  engine  will  likely  be  purchased 
by  the  city  of  Toronto. 

The  corporation  of  Revelstoke,  B.  C,  has  offered  $62,500  for 
the  property  of  the  Revelstoke  Water,  Light  &  Power  Company. 

The  Sussex  Electric  Company,  of  Sussex,  N.  B.,  have  just 
installed  a  Leonard  tandem  compound  engine  to  provide  power 
for  increased  lighting. 

Seneca  township  council  has  passed  a  by-law  granting  the 
Hamilton  &  Caledonia  Electric  Railway  Company  right  of  way 
to  Cayuga,  Ont . 

It  is  reported  that  Mr.  Hogg  is  organizing  a  company  to  devel- 
op the  Eugenia  Falls  water  power,  for  the  purposes  of  supplying 
electric  light  and  power  to  the  villages  of  Dundalk,  Flesherton 
and  Markdale. 

It  is  reported  that  several  Brantford  merchants  are  organiz  ng 
a  company  to  establish  an  electric  light  plant  at  Holmedale,  for 
the  purpose  of  supplying  Brantford  and  vicinity. 

Goodale  Bros,  have  been  awarded  the  contract  for  the  con- 
struction of  the  Hamilton,  Grimsby  and  Beamsville  Elactric 
Railway  from  Beamsville  to  Vineland. 

Improvements  are  being  made  to  the  electric  light  plant  at 
Markdale,  Ont.,  a  contract  for  bulkhead  and  steel  flume  having 
been  given  to  the  Owen  Sound  Iron  Works  Co.,  of  Owen  Sound. 

Mr.  F.  H.  Clergue  has*  signed  contracts  awarding  the  con- 
struction work  for  the  St.  Mary's  Traction  Company,  which 
includes  road  bed,  track  laying  and  electric  equipment,  to  the 
Falk  Company,  of  Milwaukee. 

The  ratepayers  of  Windsor  Mills,  Que.,  have  voted  in  favor  of 
installing  a  plant  for  electiic  light.  It  is  proposed  to  develop 
the  Clarke  water  power,  which  has  a  head  of  25  feet.  A  steam 
engine  will  be  installed  as  a  reserve. 


The  item  in  last  issue  to  the  effect  that  the  cement  plant  of  'he 
National  Cement  Company  was  the  first  in  Canada  to  be  operated 
by  electric  power  was  incorrect,  inasmuch  as  the  Lakefield  plant 
has  been  in  operation  for  some  time,  the  power  being  electricity. 
The  electrical  apparatus  wass  installed  by  the  Canada  General 
Electric  Company . 


MOONLIGHT  SCHEDULE  FOR  OCTOBER- 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 

Hours 

H.M. 

H.M. 

H.  M. 

I  .  .  .  . 

P.M. 

6.15 

P.M. 

5-  '5 

1  1 .00 

2  -  .  .  . 

6.15 

n 

5  'S 

1  1 .00 

3  

6.15 

n 

5- '5 

1 1 .00 

4  

6.15 

ft 

5-'5 

1 1 .00 

5-  ■  -  • 

6.00 

n 

5- '5 

1  1. 15 

0 . .  . . 

6.00 

n 

5- '5 

"••5 

7  

52 

8.00 
9.00 

ft 

5'5 

9-  '5 

8  1  c 
0. 15 

9. . . . 

n 

9-45 

ft 

5-30 

"•45 

10. . . . 

10.45 

n 

5-30 

6-45 

II.... 

n 

1 1.40 

n 

5-3° 

5-50 

13. . . . 

0.40 

n 

5-30 

4-50 

14.... 

'■45 

H 

5-30 

3-45 

IS-- 

It 

2-45 

5-30 

2-45 

16.... 

No  Light. 

So 

Light. 

17  ... 

18.... 

19.... 

A.M. 

5-40 

.\..M. 

8.45 

3-05 

20. . . . 

7 

5-40 

9.40 

4.00 

21  ...  . 

540 

It 

ID.  40 

5.00 

22.  . .  . 

540 

It 

1  1.40 

6.00 

23. . . . 

.S.40 

0-45 

7-05 

24.... 

5-40 

'•45 

8.05 

25.... 

n 

5-40 

3.00 

9.20 

26.... 

5-30 

4.00 

10.30 

27.... 

ti 

5-30 

5.00 

11.30 

28. . . . 

n 

5- 30 

n 

5-45 

12.15 

29.... 

5- 30 

5-45 

12.15 

30. . . . 

n 

5-30 

5-45 

12.15 

31.... 

5- 30 

5-45 

12.15 

Total  229.15 


JACK  SHAFT  EQUIPMENT 

For  Electric  UoDi  and  Power  Plants. 


SEND  FOR 
200  PAGE 
CATALOGUE. 


Floor  Stands, 

Self-Oiling  Pillow  Blocks, 

Steel  Shafts, 

Friction  Clutch  Pulleys, 

Clutch  Couphngs, 

Iron  Pulleys, 

Iron  Centre  Wood  Rim 

Pullevs 


Belt  Tighteners,  Etc. 


ODGE  M  FC  CO.,  OF  TORONTO,  UMITED 

Englneeps,  Founders  and  M.<ichinis(s. 

TORONTO,  ONT 


September,  1902 


THE  CANADIAN  ELECTRICAL  NEWS 


LlGUmT-IUNDSONEST  METER  ON  the MARpT 

Phenomenal  ACCURACY  ON  ALL  LOADS'       ^     v  r 

INFINTESIMAL  FRICTION* 

No  COMMUTATORS  OR  BRUSHES- 

REMARKABLE  PERNANENCT  OF  CAIIBRATION 
CORRECT  ON  PRESSURE  BALANCE- 

DUST,  Bug,  and  moisture  proof  - 
No  connections  at  back  of  case* 
Easily  AND  QUICKLY  installed- 


Type  "G"  Scheeffer  Recording  Watt  Meter  com- 
bines all  the  elements  that  make  it  satisfactory  not 
only  to  the  central  station  but  to  the  customer.  Its 
accuracy  is  phenomenal,  and  being  correct  on  pres- 
sure balance  the  customer  pays  only  for  actual  cur- 
rent used  and  the  central  station  receives  pay  for  all 
current  used — no  more — no  less. 

Type  "G"  is  not  only  the  lightest  but  handsomest 
meter  on  the  market.  It  is  easily  and  quickly  in- 
stalled, there  being  no  connections  on  the  back  of 
the  case.  Its  permanency  of  calibration  is  wonder- 
ful. Let  us  send  you  a  sample  meter  for  test — 
you'll  find  it  a  solution  for  your  former  meter 
troubles. 


NewTtpeCi 

SdlEEFFEItRECOftDIM 

MADE  IN  CANADi/Vr 

JHEPA:CKARDi 
CLECTRICCO,LiMinf 

St.Catharines,  ont- 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  setting,  outward 
discharj^e  type.     This  arranj^-ement  can  be  placed  in  any  part  of  the  line  of  shafting-,  when 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  the  case  if 
desired.     We  have  designs  for  many  other  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  stating-  conditions  under  which  power  is  to  be  developed. 


HKANC-II    OI-I'H'KS  : 

Toronto,  Montrea.1, 

Halifsvx.  N.  S. 
R-ossland  and 

Greenwood,  B.  C. 


wgNCKES 
TKeJ;^i^CHINE 


OAIPANY 


Main  Offlee  and  Works  : 

\.i  I  ..ui'.ilowiu-  Si. 

SHERBROOKF,  QUE. 

CANADA. 
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BRITISH  ELECTRICAL  MANUFACTURING 
ENTERPRISE.  " 

From  a  notice  which  we  publish  in  our  "City  Notes"  to-day,  it 
will  be  seen  that  an  important  change  is  being  brought  about  in 
the  well-known  Preston  concern  with  which  Messrs.  Dick,  Kerr 
&  Co.  have  been  identified  right  from  its  initiation  two  or  three 
years  ago.  There  is  every  reason  to  believe  that  with  their  in- 
creased capital  and  under  the  altered  conditions,  Messrs.  Dick, 
Kerr  &  Co.  will  be  in  an  even  stronger  position  than  before.  The 
enterprise  which  has  been  displayed  by  this  company  during  the 
past  few  years  has  given  great  satisfaction  in  most  electrical 
circles,  and  more  especially  among  engineers  who  have  been 
eager  to  see  our  national  electrical  industrial  position  improved 
so  as  to  enable  foreign  competitors  to  be  successfully  beaten  by 
British  manufacturers.  Our  readers  will  have  noted  from  what 
has  appeared  in  our  columns  during  the  past  year  or  so,  how 
actively  the  firm's  representatives  have  been  engaged  in  the 
Colonies,  and  if  what  they  have  done  in  the  past  may  be  regarded 
■ — as  we  believe  it  may — as  an  indication  of  what  they  are  likely 
to  do  now  that  the  Colonial  development,  especially  in  South 
Africa,  is  about  to  take  a  leap  forward,  Preston  manufactures 
will  be  very  much  in  demand.  They  have  secured  a  very  firm 
footing  in  pretty  well  all  important  parts  of  the  British  Colonies  and 
Dependencies.  In  the  far  east  they  [are  supplying  machinerj' 
for  Hong  Kong  ;  in  Canada  the  firm  has  a  branch  whose  propects 
are  very  bright  ;  contracts  have  been  booked  recently  in  South 
America;  India  is  also  being  nursed,  and  only  last  week  we  bad 
occasion  to  mention  the  excellent  order  obtained  by  them,  in  the 
face  of  the  keene.it  American  competition,  for  the  Sydney  electric 
lighting  plant.  Turning  more  particularly  to  South  Africa,  it 
should  be  mentioned  that  not  withstanding  the  war,  Messrs.  Dick, 
Kerr  &  Co.  have  been  engaged  upon  the  equipment  of  the  Camp's 
Bay  and  Cape  Town  tramways  ;  have  supplied  the  new  generat- 
ing plant  and  rolling  stock  for  the  Cape  electric  tramways;  and 
have  furnished  the  complete  generating  plant  for  the  Durban 
Corporation  tramways.  They  are  busy  with  electric  plant  equip- 
ments for  several  mining  companies,  and  we  understand  have 
just  made  arrangements  for  vigorously  meeting  the  business 
which  is  now  coming  on  in  the 'Rand  district.    One  point  of 


special  interest,  which  we  must  not  overlook,  is  the  steps  thej-  are 
now  taking  for  developing  lines  of  alternating  machinery  which 
will  enable  them  to  cope  with  American  and  German  competilioo 
in  this  branch  of  manufacture. 

Dick  Kerr  &  Co.,  Limited,  have  been  greatly  helped  by  hav- 
ing the  services  of  Prof.  S.  H.  Short,  who  has  been  able,  up- 
on the  basis  of  his  previous  American  experience,  to  obtain  results 
in  the  design  of  traction  motors  and  generators  which  are  dis- 
tinctly in  advance  of  what  American  makers  have  been  able  to 
arrive  at.  Prof.  Kennedy's  report  to  the  London  County  Council 
may  be  quoted  as  an  example  in  this  connection.  We  understand 
that  there  has  been  no  scrap-heap  at  Preston,  and  if  that  be  so, 
Prof.  Short  is  entitled  to  a  great  deal  of  credit  when  one  considers 
the  rush  and  magnitude  of  the  work  there.  In  discussing  the 
question  of  American  competition,  we  think  it  right  to  draw  atten- 
tion to  the  unfairness  arising  from  the  fact  that,  though  British 
manufacturers  may  adequately  equip  themselves  for  competition 
throughout  the  civilized  world,  they  are  debarred  from  the  United 
States  of  America  by  a  prohibitory  tariff,  which,  we  believe,  is 
45  per  cent.  It  is  easy  to  see  the  advantage  which  this  gives  to 
American  electrical  firms,  in  reserving  for  them  the  largest  mar- 
ket in  the  world,  whilst,  at  the  same  time,  the\  are  free  to  meet 
on  equal  terms  British  firms  in  Great  Britain,  where  it  is  exceed- 
ingly difficult  to  obtain  any  appreciation  of  this  discrimination. 
Fortunately,  the  Colonies  show  a  greater  understanding  of  the 
vital  facts  of  the  case. — Electrical  Review. 


THE  NL\GARA  POWER  DISPUTE. 
The  Ontario  Cabinet  has  decided  to  grant  the  Ontario  Power 
Company's  application  by  authorizing  the  construction  of  a  coflfer- 
dam  at  DufFerin  Islands,  on  the  Niagara  River,  by  the  Ontario 
Power  Company,  to  be  used  in  diverting  water  through  the  park 
to  the  company's  outlet  below  the  fal's.  The  company's  applica- 
tion was  opposed  b\'  the  Canadian  Niagara  Power  Company, 
which  was  first  in  the  field,  and  has  built  a  mag^nificent  power 
tunnel. 


The  Nova  Scolia  Telephone  Company  have  in  contemplation  a 
direct  line  from  Windsor  to  Tniro,  N.S. 


TYPE  K  COIL  MICA  INSULATION  BETWEEN 

PRIMARY  AND  SECONDARY 


Pittsburgh  Transformers 


Tratisfonner  durability  depends  upon 
insulation. 

So  does  the  safety  of  your  customers' 
life  and  property. 

A  cylinder  of  mica,    re-entorced  with 
fibre  sheets,  is  the  strongest  and  most 
permanent  insulation  yet  produced. 
Pittsburgh  Transformers  ate  everywhere 
well  known  for  durability. 


Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 
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OF  SPECIAL  INTEREST  TO  CENTRAL  STATION  MANAGERS 

Tlie  LflG&y  fW  RATE  CONTROLLER 

For  GonirollinQ  Current  Used  bu  Flat  Rate  Customers. 

Manufactured  in  Canada  by 

The  ALPHA  ELECTRIC  MFG.  CO.,  Limited 

MONTREAL 

Under  Patent  No.  66,873. 


A  customer  can  have  20  lights  distributed  through  his 

residence,  but  with  this  device  their  use  can  be  reguhited 

to  any  number  for  which  he  desires  to  pay. 

He  cannot  use  more  current  than  he  pays  for. 

A  boon  to  Central  Station  Managers.     No  disputes  with 

customers.     Saves  expense  of  reading  and  testing  meters. 


WRITE  FOR  PRICES  AND  FULL  PARTICULARS. 


The  R.  E.  T.  PRINGLE  CO.,  Limited 


172  Dalhousie  Street,  Montreal. 

GENERAL  SALES  AGENTS  FOR  CANADA. 


Branch, 


St.  John,  N.  B. 


Frank  Darling,  Agent,  Vancouver,  B.  C. 


The 


Adams-Bagnall 
Arc  Lamps 


For  all  Circuits. 


Write  for  Frices 


General  Agents  For  Canada 


The  R.  E.  T.  PRINGLE  CO.,  Umited 


172  Dalhousie  Street,  Montreal, 


Branch.  St.  John,  N.  B 

Frank  Darling,  Agent,  Vancouver,  B.  C. 
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Lundell  Fan  Motors 


Desk  Fans,  Bracket  Fans,  Swivel 
and  Trunnion  Types,  Ceiling  Fans 

Matnufatctured  by  the  Spra^gue  Electric  Co. 


WRITE  FOR  I902  CATALOGUE 


WATSON  JACK  ^  CO.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription—for all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


T5he  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
%  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet 


Hty  CO..  [i 


970  King  • 
Street 
Subway 


lONIO.' 


NEW  GUTTMANN  WATT  METER 


FOR 


JOHN  FOREMAN 


ALTERNATING  CURRENTS 

IN  SHORT 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  par  cent, 
of  its  capacity   to  fifty  per  cent,  over- 
load. 

Internal  losses  are  practically  nothinj.^. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proot. 
Extremely  Hyht  weii^ht  (10  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 
No  friction. 

708  and  710  Craig  Street 

MONTREAL 


THE  JOHN  MgDOUGHLL  GHLEDONIHN  IRON  WORKS.  LIMITED. 


Montreal.  Que. 


CANADIAN 

ELECTRICAL  NEWS 


AND 


ENGINEERING  JOURNAL 
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THE  GOLDSTREAM-VICTORIA  TRANSMIS- 
MISSION  PLANT. 

The  British  Columbia  Electric  Railway  Company, 
Limited,  which  has  developed  the  Goldstream-Victoria 
transmission  plant,  is  a  British  organization,  the 
directors  being  R.  Home  Payne  (chairman),  F.  S. 
Barnard,  I.  Horne  Payne,  K.  C,  A.  C.  Mitchell-Innes, 
G.  B.  Norton  and  Francis  Hope,  of  London,  England. 
Mr.  J.  Buntzen  is  general  manager,  with  headquarters 
at  Vancouver.    The  other  officers  of  the  company  are 


The  water  right  is  controlled  b^  the  Esquimalt 
Water  Works  Company.  They  deliver  water  to  the 
power  house  gate  valves  at  285  pounds  per  square 
inch.  This  company  has  done  some  very  excellent  and 
substantial  work,  in  building  dams  for  three  large 
storage  lakes,  and  a  balancing  reservoir  (see  Fig.  i.) 
The  reservoir  is  at  the  head  of  their  pipe  line,  which  is 
7,920  feet  long  and  28  inches  in  diameter,  rising  to  an 
altitude  of  700  teet  above  the  power  house.  During 
the  wet  season  the  lakes  fill  to  their  total  capacity,  and 


Fig.  1. — View  of  Tail  Race,  Weir  Basin  and  Spillway. 


R.  H.  Sperling,  general  superintendent,  Vancouver  ; 
A.  T.  Goward,  local  manager,  Victoria  ;  G.  M.  Tripp, 
superintendent,  Victoria  ;  H.  Gibson,  superintendent 
of  traffic,  Victoria. 

The  company  operate  the  electric  railway  system^ 
in  Vancouver,  Victoria  and  Westminster,  also  the 
interurban  line  connecting  Vancouver  and  Westmin- 
ster. This  description  will  be  confined  to  the  Gold- 
stream  transmission  plant. 

Previous  to  the  present  company  being  formed  in 
1895,  the  concern  was  known  as  the  Consolidated 
Railway  Company.  The  new  company  finding  the 
steam  power  inadequate  to  met  the  demands,  decided 
to  utilize  the  water  power  of  Goldstream,  a  mountain 
stream  13  miles  from  Victoria.  The  transmission 
pUnt,  however,  was  not  completed  until  1898. 


the  storage  is  ample  to  tide  over  the  summer  months. 

The  power  house  installation  consists  of  two  600 
horse  power  and  one  900  horse  power  Pelton  impulse 
water  wheels  (shown  in  I-'ig.  3),  direct  connected  to 
two  360  k.  w.  and  one  500  k.  w.  60  cycle  three  phase 
Canadian  General  generators  (Fig.  4.)  Each  machine 
has  its  own  exciter  and  governor.  The  current  is 
generated  at  700  volts,  after  which  it  is  transformed 
to  17,000  volts  for  transmission  over  the  line  to 
Victoria.  Between  each  alternator  and  the  set  of 
raising  transformers  to  which  it  is  connected,  are  one 
alternating  current  volt  meter  (which  is  so  arranged 
that  it  can  be  thrown  onto  either  of  the  three  legs), 
three  ammeters,  two  integrating  wattmeters,  and  two 
indicating  wattmeters.  There  is  also  a  switch  to  con- 
nect the  machine  busbars  to  the  transformer  busbars 
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Fig.  2. — Exterior  of  Power  House. 

through  a  synchronizer.  Between  the  raising  trans- 
formers and  the  high  tension  busbars  there  are  also, 
for  each  set  of  transformers,  three  single-pole  double- 
throw  20,000  volt  switches  for  connecting  to  either  of 
the  two  out-going  lines. 

The  accompanying  illustration   (Fig.    5)   shows  the 


Fig.  3. — Wheel  Room,  Showing  Three  Pelton  Water 
Wheels  and  Rec  eiver. 

nine  raising  transformers  in  their  separate  transformer 
room,  together  with  high  tension  switches,  blowers, 
and  blower  motors. 


The  transmission  line 
B.&  S. copper  conductors 
mounted  on  22,000  volt 
insulators.  This  line  is 
built  through  a  very 
rough  and  wooded  coun- 
try, a  great  number  of 
the  trees  measuring  200 
feet  in  height, with  5  foot 
trunks,  and  to  ensure 
an  uninterrupted  service 
it  was  necessary  to  clear 
a  right-of-way  300  feet 
each  side  of  the  pole 
line. 

The  sub-station  in  Vic- 
toria is  equipped  with 
one  300  k.  w.  60  cycle 
three-phase  rotary  con- 
verter ;ind  three  125 
k.  w.  lowering  transfor- 
mers.    An  additional 300 


consists  of    six  No. 


k.  w.  rotary-converter  and  four  125  k.  w.  lowering 
transformers  have  been  ordered  and  are  now  nearly 
ready  for  operation.  There  are  also  six  125  k.  w. 
lowering  transformers  for  lighting  purposes,  with  an 
'additional  four  on  order.  The  high  tension  switches 
and  wiring  in  sub-station  is  similar  to  that  at  the 
generating  station. 

The  company  have  also  a  reserve  steam  plant  in  the 
sub-station,  to  be  used  in  case  of  accident  to  or  failure  of 
the  transmission  plant. 

The  company  have  in  operation  about  35,000  incan- 


Fic..  5. — Step-it-  Transfor.mers  anp  H.  1'.  ^\^;iches. 

descei.t  lamps,  50  Nernst,  50  commercial  arc,  and  100 
motors  of  various  sizes  connected  to  their  system.  The 
business  portion  of  the  city  of  Victoria  is  fed  from  1 
three-wire  secondary  distribution  using  25  k.  w. 
transformers  to  lower  the  voltage  from  1040  to  iio 
and  220  volts.  For  the  outlying  districts  a  primarj- 
voltage  of  2000  volts  is  used.  The  railway  consists 
of  fifteen  miles  of  track  and  twenty  cars. 

The  company  recently  erected  at  X'ictoria  a  new  car 
shed  capable  of  housing  forty  cars.  It  is  240  by  160 
feet,  of  brick,  and  equipped  with  all  modern  improve- 
ments. Exterior  and  interior  views  are  shown  in 
Figs.  7  and  8. 


Fig.  4. — Genekatok  Room. 
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Fii;.  6.    Back  of  Low  Pressure  Switch-Board. 

BEES  IN  A  TELEGRAPH  BOX. 

A  dispatch  from  Morristown,  N.  J.,  says  :  When 
A.  P.  Green,  manager  of  the  Postal  Telegraph  Com- 
pany at  Chester,  climbed  up  to  the  cable  box  on  top 
of  a  50-foot  pole  in  front  of  his  office  he  was  looking 
for  trouble,  but  not  the  kind  of  trouble  which  he  got. 
When  he  opened  the  box  he  found  there  a  mass  of 
buzzing  bumble  bees — "a  million  of  them"  is  the  way 
he  expressed  it.  A  swarm  of  bees  had  taken  posses, 
sion  of  the  box  and  were  filling  it  with  wax  and  honey. 
Mr.  Green  slammed  the  door  shut  and  got  down  in 
record  lime.  He  immediately  reported  the  matter  to 
headquarters,  and  now  the  officials  of  the  telegraph 
company  are  trying  to  get  some  thick-skinned  or  fear- 
less man  to  ascend  the  pole  and  fish  out  the  bees  and 
honey,  for  it  is  said  that  they  have  stuck  the  Chicago 
and  St.  Louis  wires  together. 


the    summer  season,    when  the 
lines      are     given     a  general 
overhauling  by  the  repair  g.ing. 
Tne  work  required  may  be  judg- 
ed by  the  extent  of  wires  and 
territory    covered.      The  Great 
North-Western  Telegraph  Com- 
p.iny  have  18,000  miles  of  poles, 
40,0.  0  miles  of  wire,  with  some 
1,800  offices  throughout  Ontario, 
Quebec,  New  Brunswick,  Mani- 
toba, and   a   section    ot  British 
Columbia.   The  Canadian  Pacific 
Telegraph  Comp  my  have  42,000 
miles    of  wire    in    operation  in 
Canada  and    1,100   offices.  In 
certain    remote   localities  along 
the  lower  Sr.    Lawrence  River, 
and    in    the   North-west  Terri- 
tories, where  private  companies 
would  hardly  be  justified  in  ex- 
tending their  lines,  the  Dominion 
Government  have  in  operation  somewhere  in  the  neigh- 
borhood of  3,6jo  mWei  of  wire  and  184  offices.  The  total 
amount  of  capital  invested  in  Canadian  telegraphs  may 
be  roughly  fixed  at  between  six  and  seven  million 
dollars,  and  the  total  wire  mileage  at  somewhere  in 
the  neighborhood  of  86,000.     In  respect  of  population 
it  can  truthfully  be  said  that  no  country   in   the  world 


TELEGRAPH  LINEMEN. 

A  recent  issue  of  the  Toronto  Globe  contains  an 
interesting  sketch  of  the  work  of  telegraph  linemen. 
The  Great  North-Western  Telegraph  Company,  it  is 
stated,  have  over  one  hundred  regular  linemen  in  their 
employ.  This^  number  is  largely  augmented  in 
\0  bi  "°J 


Fig.  7. — ExTKKioK  01   Xt.w  Car  Hakn. 

enjoys  a  more  extensive  system  of  telegraphs  than 
Canada.  Scarcely  a  town  or  hamlet  in  the  whole 
country  but  has  connection  by  this  means  with  the 
outside  world. 


l-'ic.  8.    iNiisKioK  oi-  Ni.u  c'\K  Hakn. 
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From  the  Colonial  Conference  in  London 
The  Metric  System,  comes  word  of  the  resolutions  which 
were  passed  calling  for  memorials  to 
be  presented  to  the  proper  parties  in  the  British  Govern- 
ment, requesting  that  they  again  take  up  the  question 
of  the  Metric  System,  with  the  view  to  its  adoption  in 
England  at  no  very  distant  date.  This  is  the  country 
which  has  stood  out  most  strongly  against  a  change  in 
its  methods  and  tables  of  reckoning  and  measuring, 
and  if  the  advocates  of  a  decimal  system  were  success- 
ful in  having  it  adopted  throughout  Great  Britain,  the 
balance  of  the  world  would  forthwith  follow  suit,  and 
with  joy.  The  expenditure  necessary  to  make  the 
change  complete  would  naturally  reach  into  enormous 
sums,  and  the  time  required  would  extend  into  several 
years.  In  the  meantime  mistakes  and  confusion  would 
without  doubt  be  present  to  an  appreciable  extent, 
but  on  the  other  hand  the  benefits  derived  would  come 
to  the  portion  of  everyone  in  the  land  ;  a  very  minor 
point,  which  comes  home  to  all  of  us  who  have  had 
occasion  to  handle  English  money,  is  the  self  evident 
superiority  of  the  decimal  coinage  whose  advantages 
we  enjoy.  Electrical  m'en  can  further  testify  to  the 
point  when  they  consider  the  ease  with  which  electrical 
power  can  be  reckoned  in  kilowatts,  using  the  decimal 
figures  of  1,000,  as  compared  with  the  time  honored 
but  nevertheless  most  inconvenient  designation  of 
horse  power  in  watts,  where  the  exlremely  unhandy 
number  746  has  to  be  repeatedly  used  as  multiplier  and 
divisor.  It  is  to  be  hoped  that  in  this  and  many  other 
proposed  changes  the  work  of  the  Conference  will 
result  in  the  adoption  by  the  Mother  Country  of  thos^ 
ideas  and  systems  which,  while  long  recommended  by 
other  nations,  have  steadily  been  objected  to  by 
England. 


Apropos  of  the  negotiations  at  present 

Entrance  of  Suburb-  ^  j      carried  on  bv  the  Toronto  Rail- 
an  Roads.  => 

way  Company,  the  City  of  Toronto 

and  the  .Metropolitan  Railway  Company  with  a  view 
towards  settling  the  terms  on  which  the  latter  shall 
enter  the  city  limits,  one  of  the  Toronto  evening  dailies 
recently  devoted  part  of  its  space  to  calling  upon  the  civic 
officials  to  protect  the  city  against  what,  according  to 
it,  was  likely  to  be  a  serious  inconvenience,  if  not  posi- 
tive danger,  to  all  those  who  use  the  city  highways, 
namely,  a  third  rail.  It  was  claimed^that  a  third  ra'l 
would  have  to  be  laid  wherever  the  Metropolitan  cars 
were  run,  as  it  is  a  standard  gauge  road,  while  that  in 
the  city,  through  some  cuiious  mischance,  is  some  two 
inches  wider.  While  it  is  the  privilege  of  the  press  to 
guard  the  civic  interests,  and  to  lay  before  the  public 
all  things  likely  to  menace  its  well  being,  it  is  one  of 
their  first  duties  to  make  sure  that  they  do  not  cry 
"  Wolf,  Wolf"  where  no  wolf  exists.  The  difference 
in  the  srausjes  of  two  inches  would  not  allow  of  an  exlra 
rail  being  laid,  and  even  if  it  would  the  attendant  ex- 
pense would  be  a  most  effectual  deterrent,  seeing  that 
it  w-ould  bo  necessary  not  only  to  put  in  the  extra  rail 
itself,  but  that  new  special  work  would  be  reqviired  at 
all  intersections  and  turnouts,  a  truly  serious  matter. 
There  are  enough  genuine  obstacles  in  the  way  of  a 
settlement,  without  the  introduction  of  alleged  diffi- 
culties to  hamper  matters,  and  it  is  to  be  hoped  that 
all  parties  to  the  contract  will  recognize  the  great 
benolits  which   will  accrue   to  all   concerned  when  the 
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various  suburban  lines  now  stopping  at  Toronto's 
gates  are  successful  in  arranging  for  running  rights  to 
the  centre  of  the  city,  and  work  in  harmony  to  that  most 
desirable  end.  Toronto  is  almost  alone,  even  among 
Canadian  cities,  in  requesting  that  her  citizens  be  put 
to  the  great  inconvenience  of  transferring  when  they 
reach  her  boundaries,  while  across  the  border  such  a 
bar  to  the  progress  of  both  parties,  the  city  on  the  one 
hand  and  the  railways  on  the  other,  would  not  be  tol- 
erated for  an  instant. 


J 


Demand  fcr  Multi- 
phase Apparatus. 


A  FEW  years  ago  all  those  plants 
installed  for  the  purpose  of  lighting  the 
smaller  of  our  cities  and  towns  were 
equipped,  when  alternating  apparatus  was  selected, 
with  single  phase  machinery,  but  latterly  the  trend  has 
gradually  turned  the  other  way,  and  multiphase 
apparatus  is  coming  more  and  more  to  the  front.  The 
present  indications  are  that  this  movement  will  continue 
until  the  former  will  become  almost  obsolete.  This 
change  in  practice  is  due  to  several  courses  ;  in  the 
first  place  alternating  plants  which  but  a  very  short 
time  past  installed  a  single  phase  equipment,  saying 
that  their  business  was  lighting  and  that  no  motor 
load  was  visible,  are  to-day  bemoaning  their  inability 
to  carry  the  day  load  of  motors  which  has  so  quickly 
sprung  into  existence  and  is  offering  itself.  "Once  bitten 
twice  shy  "  is  an  old  adage,  and  based  on  it  multiphase 
machinery  is  being  installed  to-da}  for  lighting  work 
only  ;  if  a  motor  business  can  later  on  be  worked  up, 
the  apparatus  is  in  the  power  house  ready,  without 
any  changes  whatever,  to  drive  it.  Again,  recent  im- 
provements in  various  methods  of  compounding  alter- 
nating current  generators,  compensating  not  only  for 
a  difference  in  actual  current  output,  but  also  for  the 
changes  in  the  character  of  that  output,  that  is,  vari- 
ations in  the  power  factor  of  the  load,  which  are  in- 
separable from  motor  circuits,  have  made  it  compara- 
tively easy,  compared  to  what  it  was  in  the  earlier 
stages  ot  motor  work,  to  maintain  a  steady  line 
voltage,  and  has  thus  removed  one  of  the  greatest 
objections  to  the  serving  of  both  lighting  and  power 
from  one  set  of  bus  bars.  There  is  also  another  point 
to  be  considered,  and  that  is  that  either  a  two  or  three 
phase  machine  can  be  loaded  on  one  phase  only  to  70 
or  80  per  cent,  of  its  total  output,  and  the  heating  be 
no  greater  than  if  it  were  fully  loaded,  each  phase  with 
its  proper  share.  The  natural  query  is,  why 
should  one  buy  a  100  k.w.  two  or  three  phase  machine 
when  one  of  70  or  80  k.  w.  single  phase  will  carry  the 
load,  and  the  answer  is  :  Owing  to  several  well- 
known  electrical  laws,  a  given  weight  of  copper  and 
iron  will,  with  the  same  heating,  give  20  to  25  per 
cent,  more  output  if  wound  multiphase  than  if  single 
phase  only,  or  in  other  words,  a  100  k.  w.  multi- 
phaser  costs  little  if  anything  more  than  a  single  phaser 
of  70  or  80  k.  w.  capacity.  Obviously  the  first  machine, 
capable  of  equalling  the  latter  in  the  latter's  field,  and 
of  outstripping  it  in  its  own,  is  much  the  preferable 
one  of  the  two. 


The  Canadian  field  for  the  consulting 
Consulting  Engineeis   electrical  engineer  is  gradually  widen- 
ing; especially  is  this  the  case  in  the 
past  few  years,  as  water  powers  but  a  short  time  ago 
considered  almost  valueless  have  been  one  after  the 


other  developed  and  have  proved  good  investments, 
but  there  is  a  regrettable  tendency  among  many  ot  our 
financial  men  to  send  across  the  border  when  in  need  of 
technical  assistance.  Surely  this  is  a  state  of  affairs 
not  only  much  to  be  regretted,  but  one  which  a  little 
reflection  will  show  is  quite  unwarranted.  There  are  a 
number  of  men  in  Canada  who  are  in  every  way  the 
peers  of  those  across  the  line  to  whom  much  of  the 
business  goes.  The  men  putting  in  electrical  plants 
and  hoping  for  a  revenue  from  the  profitable  sale  of 
their  product,  electric  light  and  power,  are  dependent 
for  their  success  upon  the  ability  of  their  customers  to 
in  turn  profitably  dispose  of  their  goods  ;  why  should 
they  not  give  an  example  by  spending  their  money  in 
their  own  land,  buying  their  engineering  advice  at 
home.  The  cry  is  often  heard,  "  our  men  have  not  had 
the  necessary  experience."  How  are  they  going  to 
get  it  if  they  are  not  given  the  chance  ?  The  argument 
savors  too  much  of  the  system  of  condemnation  first, 
the  trial  to  follow.  The  matter  does  not  end  at  this 
point  either  ;  if  the  erecting  engineer  come  from  our 
neighbors,  the  chances  are  that  much,  if  not  all,  of  the 
apparatus  will  be  imported,  and  thus  the  Canadian 
trade  gets  another  set-back.  To  the  consulting  engi- 
neers a  word  might  be  said.  Their  duties  lie  not  so 
much  in  preparing  a  specification  very  minute  in  some 
details  and  slurring  over  some  of  the  large  and  most 
important  items,  but  in  going  over  the  local  field  and 
advising  their  clients  the  system  and  plant  most  suited 
to  their  requirements,  the  specifications  being  but  little 
more  than  a  statement  or  outline  of  the  items  required 
and  the  duties  to  be  performed.  The  designing  and 
manufacturing  engineers  are  the  ones  to  enumerate  the 
guarantees  and  other  details  of  the  equipment  they 
propose  to  furnish,  the  consulting  engineer  advising 
the  purchaser  on  the  true  merits  of  the  various  points 
brought  forward  by  each  tenderer,  and  finally,  after 
the  contract  has  been  awarded  and  the  plant 
installed,  making  clear  to  all  parties  that  the  successful 
bidder  has  faithfully  performed  the  terms  of  the  agree- 
ment. Too  often  one  sees  great  stress  laid  on  a  differ- 
ence of  one  per  cent,  in  the  full  load  efficiency  of  a 
generator,  when,  taking  into  consideration  those  of  the 
boiler  and  engine,  or  the  water  wheel,  and  the  belting 
and  shafting,  the  difference  in  the  resultant  plant  effi- 
ciency is  utterly  and  entirely  negligible. 


OUR  BRITISH  OFFICE. 

Owing  to  increased  British  business,  the  publishers 
of  the  Can.\dian  Electrical  News  have  established  a 
branch  olfice  at  22  Great  St.  Helen's,  London,  E.  C. 
Persons  interested  in  the  electrical  industry  are  re- 
quested to  avail  themselves  of  the  facilities  thus 
afforded  for  securing  information  regarding  the  Can- 
adian market.  Our  representative  will  be  pleased  to 
call  personally  in  response  to  a  request.  Address, 
The  C.  H.  Mortimer  Publisihng  Company,  22  Great  St. 
Helen's,  London,  1'^.  C. 


LIGHTNING  AND  SYNCHRONOUS  APPARATUS. 

Ill  answer  to  a  query  seiil  out  by  (ho  National  Electric  Lij^lit 
Association  as  to  what  effect  nglitiiini;-  will  have  on  synciironous 
apparatus  operated  from  transmission  lines,  Mr.  C.  O.  Burrows, 
ol  Walla  Walla,  Wash.,  communicated  that  with  sinjfle-phase 
apparatus  lightning-  always  causes  step  to  be  broken  ami  gen- 
erally burns  out  one  or  more  coils  of  the  generator.  As  a  con- 
sequence of  this  the  Walla  Walla  Gas  and  I""leclric  Company  has 
discartled  single-phase  synchronous  apparatus. 
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I   OliESTIONS  AND  ANSWERS  1 

"  R.  T."  writes:  Can  you  give  me  a  receipt  for 
making-  a  black  finish  on  brass  articles,  something  that 
is  easy  to  apply  ? 

Ans. — Make  a  strong  solution  of  nitrate  of  silver, 
and  another  of  nitrate  of  copper,  not  quite  so  dense. 
Mix  the  two  in  about  equal  proportions  and  dip  the 
articles  in.  Leave  them  there  for  a  short  time  only, 
then  heat  until  the  desired  degree  of  blackness  is  at- 
tained. 


"  Student,"  Montreal  :  What  are  the  different  volt- 
ages to  be  obtained  from  three  transformers,  on  a  three 
phase  system,  if  I  connect  the  primaries  and  secondaries 
in  the  different  combinations  of  delta  and  Y?  the  prim- 
ary voltage  is  1,040,  secondary  104. 

Ans. — With  primary  and  secondary  both  delta  or 
both  Y,  the  secondary  voltage  will  in  both  cases  be  the 
same,  namely  104  ;  with  primaries  Y  and  secondaries 
I  104 

delta  the  voltage  is       x       =60.4  volts;  if  the  former 

^3 

be  made  delta  and  the  latter  Y  the  equation  is 
then  "^3x104=180.1.  When  the  primary  windings 
are  connected  delta,  the  combined  capacity  of  the  three 
transformers  is  three  times  that  of  one,  but  when  they 
are  connected  Y,  the  line  voltage  remainmg  unchanged, 
I 

their  capacity  is  but       or  .577  times  that  of  what  it 

was  before,  these  capacities  being  unaffected  by  the 
connections  of  the  secondaries. 


C.  I.  F.  Marckton,  St.  Andiew,  Scotland,  writes  : 
"  I  should  esteem  it  a  great  favour  if  you  could  supply 
me  with  any  information  with  regard  to  the  insulation 
of  100  to  3000  volt  aerial  lines  as  used  in  Canadian 
towns  and  suburban  towns.  If  any  tests,  especially 
life  tests,  on  these  lines  have  been  made  I  should  be 
glad  to  be  able  to  obtain  these.  I  should  also  be  glad 
to  have  copies  of  the  rules,  if  any,  corresponding  to 
the  Board  of  Trade  regulations  in  England." 

Ans. — Canadian  practice  for  the  insulation  of  all  volt- 
ages up  to  the  highestyouspecify  is  to  use  weatherproof 
insulated  wire  mounted  upon  a  double  grooved  double 
petticoat  insulator  made  of  glass,  about  four  inches 
high,  and  three  inches  in  diameter  at  its  widest  point, 
the  pin,  which  is  of  oak,  holding  the  lowest  edge  about 
i}4  inches  from  the  cross-arm.  We  do  not  know  of 
any  life  tests  having  been  conducted,  but  it  can  be  said 
that  in  most  cases  all  the  materials  with  the  exception 
of  the  insulation  on  the  wire  will  last  until  removed  to 
make  way  for  lines  of  larger  capacity  or  a  different 
location.  Exceptions  to  the  above  would  be  cases 
where  the  line  runs  over  open  country,  in  which  case 
the  wire  would  most  probably  be  bare  ;  further,  where 
heavy  conductors  such  as  4/0  B.  &  S.  cable  or  larger 
are  used,  it  is  often  considered  advisable  to  install  a 
somewhat  larger  and  stronger  insulator,  shaped  to 
accommodate  conductors  of  larger  diameter.  We  are 
forwarding  you  two  copies  of  the  National  Electric 
Code,  being  the  rules  governing  the  installation  of 
electric  apparatus  as  recommended  by  the  National 
Underwriters'  Association  of  the  States  and  adopted 
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by  the  Canadian  Underwriters'  Association.  You  will 
find  in  it  detailed  specifications  for  weatherproof  wire. 
No  1902  edition  of  the  Code  has  been  issued,  that 
issued  last  year  being  adopted  in  toto  for  this  season 
also. 

R.  E.  Smith  writes  :  We  have  removed  the  arma- 
ture of  our  250  volt  power  generator  for  repairs,  and 
have  just  got  it  finished,  but  it  will  not  excite  itself  ; 
can  you  tell  me  how  to  find  out  what  is  the  matter  ? 

Ans. — The  trouble  probably  consists  either  in  a  cross 
in  the  winding  or  in  having  the  wires  connected  to  the 
commutator  in  a  direction  opposite  to  what  they  were 
before.  We  would  suggest  that  you  connect  the  two 
field  coils,  or  if  it  is  a  multipolar  machine,  the  two 
halves  of  the  field,  in  parellel,  then  if  a  short  circuit 
exists  in  the  armature  winding  it  will  almost  certainly 
show  itself  by  heating  of  the  coil  concerned  or  by  the 
burning  out  of  the  cross.  If  no  trouble  manifests  itself 
when  the  machine  is  run  in  this  manner,  and  it  still 
refuses  to  generate,  reverse  the  field  connections,  that 
is,  interchange  them  on  the  brush  holders.  It  is  now 
practically  certain  that  the  generator  will  excite,  after 
which  the  field  coil  connections  can  be  restored  to  their 
original  relations  with  respect  to  each  other,  leaving 
them  reversed  on  the  armature.  If  the  machine  is 
compound  wound  it  will  be  necessary  to  reverse  the 
series  fields  also. 


"J.  H.,"  Victoria,  B.C.:  Explain  what  is  meant  by 
working  steam  expansively,  as  in  a  steam  engine. 

Ans. — Steam  is  a  water  vapour  or  water  gas,  and 
may  be  taken,  as  far  as  this  question  is  concerned,  to 
have  the  properties  of  a  perfect  gas.  Its  properties 
will  therefore  vary  inversely  as  its  volume,  and  conse- 
quently If  it  is  at  a  high  pressure  it  will  be  capable  of 
expanding  until  it  has  the  same  pressure  as  the  atmos- 
phere, if  a  vaccum  is  provided  by  means  of  a  con- 
denser, and  by  thus  expanding  it  will  be  able  to  do 
work.  To  explain  as  clearly  as  possible  what  is  meant 
by  working  steam  expansively,  as  in  a  steam  engine, 
take  first  an  engine  working  with  full  steam  pressure 
the  whole  length  of  the  stroke.  Then  the  work  done 
per  stroke  is  the  pressure  of  steam  on  the  piston  in 
pounds  multiplied  by  the  length  of  the  stroke  in  feet, 
and  the  steam  is  exhausted  at  nearly  the  same  pressure 
as  it  enters  the  cylinder.  \o\v.  take  an  engine  using 
steam  expansively.  The  full  pressure  of  steam  is  on 
for  part  of  the  stroke,  and  the  work  done  for  this  part 
of  the  stroke  will  be  the  pressure  of  steam  on  the 
piston  in  pounds  multiplied  by  the  length  of  this  part 
of  the  stroke  in  feet.  The  steam  is  then  cut  off,  and 
the  steam  in  the  cylinder,  instead  of  being  exhausted 
at  this  point,  is  allowed  to  do  more  work  by  expanding 
and  thus  driving  the  piston  the  remainder  of  the  stroke, 
and  the  steam  is  then  exhaused  at  a  much  lower 
pressue  than  it  entered  the  cylinder.  It  will  thus  be 
plainly  understood  that  by  working  steam  expansively 
you  do  not  get  the  same  amount  of  work  out  of  an 
engine  as  if  the  steam  was  on  full  pressiue  the  whole 
length  of  the  stroke,  but  the  amount  of  work  got  out 
of  the  same  amount  of  steam  is  considerably  greater. 
Thus  less  steam  is  required  to  do  the  same  amount  of 
work,  and  there  is  consequently  a  saving  in  fuel. 

The  Midl.iiul,  Out.,  Electric  l-iglit  Company,  have  t»ecn  offered 
$S,ooo  by  tlio  town  for  the  purclias*  of  thoir  plant. 
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DEVELOPMENT  OF  ARC  LIGHTING  APPARATUS 
FROM  I8I0  TO  1902. 

By  W.  d  a.  Ryan. 

vTWe  will  devote  this  evening  to  a  review  of  Arc  Lamp  Develop- 
ment from  1810  to  1902,  with  a  general  consideration  of  Modern 
Arc  Lamp  Engineering.  It  will  be  quite  impossible  to  do  justice 
to  such  an  exhaustive  subject  in  a  single  evening's  discourse,  but 
I  will  attempt  in  a  very  general  way,  to  touch  upon  a  few  of  the 
most  important  points  of  development  in  the  art,  with  a  brief  ref- 
erence to  limitations  in  modern  design. 

The  year  of  1800  marked  the  beginning  of  an  era  of  unparal- 
leled discovery  and  invention  and  is  most  memorable  in  the  an- 
nals of  Science. 

It  was  in  this  year  that  Alexander  Volta,  Professor  of  Natural 
Philosophy  at  the  University  of  Pavia,  constructed  the  first 
Thermo-pile  from  which  feeble  currents  of  electricity  were  ob- 
tained. 

Precisely  100  years  ago  this  eminent  scientist  and  philosopher 
produced  the  first  flashes  of  electric  light.  His  generating  ap- 
aratus  was  not  of  sufficient  power,  however,  to  form  more  than 
a  mere  spark. 

In  1810  he  succeeded  in  forming  a  three  inch  arc.  The  cur- 
rent was  obtained  from  a  battery  of  2,000  cells,  which  was  in- 
stalled at  the  Royal  Institute  about  1808. 

The  arc  was  established  between  two  small  pencils  of  vege- 
table carbon,  commonly  known  as  charcoal. 

Sir  Humphrey  Davy  was  a  man  of  pure  science  and  he  made 
no  attempt  at  a  pract  cal  application  of  his  discovery,  preferring 
to  devote  all  his  time  to  further  scientific  research. 

Wh'le  the  famous  experiment  was  repeated  from  time  to  time 
in  various  laboratories,  many  j  ears  passed  before  a  practical  ap- 
plication of  the  discovery  was  attempted;  in  fact,  nothing  worthy 
of  note  was  done  in  this  direction  until  after  the  invention  of  the 
Grove  battery  in  1836  and  the  Bunsen  battery  in  1842. 

These  chemical  generators  of  electricity  produced  sufficient 
current  to  maintain  a  light  for  a  considerable  time,  and  the  sub- 
ject of  electric  illumination  immediately  merged  from  mere  scien- 
tific interest  to  a  matter  of  practical 
application, and  from  1840  to  i860  many 
patents  for  arc  lamps  were  taken  out. 

The  earliest  forms  of  lamps  mention- 
ed are  the  Duboscq  and  the  Foucault. 
These  were  wonderfully  sensitive  and 
lelicate  and  were  never  used  outside 
the  laboraior)  . 

In  1845  Wright,  of  England,  took  out 
the  first  arc  lamp  patent.  His  lamp 
consisted  of  five  disks  of  carbon  which 
were  rotated  by  clockwork,  the  arc  be- 
ing established  by  hand  screws.  It 
was  a  mere"  laboratory  toy  and  had  no 
practical  value. 


Wright. 


In  1847  Staite  patented  a  lamp  in  which 
the  carbons  were  arranged  vertically  and 
the  feed  was  governed  by  the  strength  of 
the  current  traversing  the  circuit. 


Staite. 


.Vrchcreau's  I..Tiiip. 


In  1848  Archereau  of  Paris  produced 
a  lamp  having  a  soldnoid  magnet. 
This  lamp  burned  about  i  !-2  hours. 

The  following  year  I,e  Molt  of 
France  designed  an  improvement  on 
the  Wi  ight  Lamp.  In  his  patent  he 
claimed  the  means  of  rotating  two 
disks  of  carbon  and  varying  the  dis- 
tance between  their  peripheries.  In 
the  Wright  lamp  there  was  no  means 
of  the  latter  regulation.  Lc  Molt  also 
claimed  the  use  of  all  kinds  of  carbon- 
ized material,  especially  gas  retort 
coke,  which  was  found  to  be  gn-atly 
superior  on  I  he  point  of  life  and  homo- 
geneity to  the  vegetable  carbon  used 
by  Sir  Humphrey  Davy. 


In  1850  GaifFe  focusing  lamp  was 
introduced.  The  carbons  were  held 
together  by  a  coiled  spring  instead  of 
a  weight  as  in  the  Archereau  lamp. 
It  burned  about  three  hours  on  one 
^arboning. 


In  1852  M.  J.  Rob- 
erts of  England  pat- 
ented a  curious  type 
of  lamp  which  picked 
up  against  a  stop  and 
fed  only  on  the  inter- 
ruption of  the  arc. 


Three  years  later  (1855) 
Siemens  patented  a  differ- 
ential-rack focusing  lamp. 
He  also  introduced  a 
differential  solenoid  lamp 
free  from  gear  trains  and 
rack  rods. 


Siemens'  Diflferential 
Lamp. 


Siemens'  Lamp. 


♦  Paper  rc.'ul  .it  Twelfth  Convention  of  Canadian  Electrical  Association, 
Quebec,  June,  iyo2. 


1857  Serrin  took^l|[out^  his  first 
patent  on  a  magneticall)'  controlled 
clockwork  focusing  lamp  which  had  a 
life  of  about  3 '2  hours. 


In 
patent 
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In  1858  Margais  &  Duboscq  introduced 
an  arrangement  which  was  ingenious 
ralher  than  practical.  An  electro-magnet 
is  located  in  the  lower  part  of  the  lamp, 
where  it  acts  upon  a  piston-armature 
floated  in  a  cylinder  of  oil.  The  feed  is 
affected  by  the  attraction  of  the  magnet 
for  the  iron  float,  which  gives  motion  to  a 
lazy-tongs  carrying  the  negative  carbon. 


Margais  and  Duboscq. 


During  the  same  year  (1858) 
E.  C.  Shepard  ot  Westminister 
patented  a  so-called  incandes- 
cent arc  with  mercury  float  con- 
trol. The  tubes  carr3'ing  the 
mercur)'  were  cooled  by  a  water 
jacket.  This  lamp  has  no  prac- 
tical value  and  I  show  it  merely 
as  an  illustration  of  one  of  the 
peculiar  types  of  early  develop- 
ment. 


In  1859  Serrin  improved  his  design  of  1857 
and  brought  out  the  'Suisse  Model',  having  a 
life  of  12  to  16  hours,  as  compared  to  3^^ 
hours  in  the  earlier  lamp. 

About  this  time  inventors  concluded  that 
arc  lighting  did  not  have  an  extended  field  of 
operation  principally  owing  to  the  many  dis- 
advantages and  high  cost  of  generating  elec- 
tricity by  batteries. 

During  the  period  of  repose  which  lasted  17 
years  the  Suisse  Model  of  the  Serrin  lamp 
was  practically  the  only  one  which  maintained 
an  existence  across  the  interval. 

I  will  now  take  advantage  of  this  period  of 
inactivity  to  drop  back  a  few  years  and  review 
the  discoveries  and  development  which  lead 
up  to  the  generation  of  electricity  from  mag- 
netism. 

In  July  1820  Oersted,  a  Dane,  showed  tliat 
a  magnetic  needle  was  affected  by  the  prox- 
imity of  an  electric  current.  This  was  followed 
by  Ampere  and  Arago,  who  demonstrated 
more  clearly  the  counteraction  between  them. 
It  remained,  however,  for  Faraday,  following 
Serrin  (Suisse  Model)      their  wake,  to  show  that  a  magnet  would 
create  an  electric  current  by  approach  or  re- 
trogression from  a  bar  of  soft  iron  having  wound  around  it 
a  number  of  turns  of  insulated  wire. 


In  1832,  the  year  following 
Faraday's  discovery,  Hyppolite 
Pixii,  at  the  Academy  of  Science, 
Paris,  produced  what  was  es- 
sentially the  first  attempt  at 
moulding  Faraday's  discovery 
into  such  shape  as  to  fulfill  the 
requirements  of  practical  appli- 
cation. This  machine  consisted 
of  two  spools  of  wire  suspended 
from  a  suitable  frame,  and  a 
permanent  horse-shoe  magnet 
mounted  so  that  its  poles  could 
be  revolved  rapidly  past  the  ends 
of  the  spools.  A  stnall  two  part 
commutator  was  attached  to  the 
shaft,  which  rectified  the  altern- 
ating current  generated  in  the 
spools  to  a  pulsating  current 
flowing  in  one  direction. 


In  1S34  and  1836  Pixii's 
machine  was  further  im- 
proved by  Saxlon  and  also 
by  Clarke,  a  magnetic  iu- 
strument  maker  of  Lon- 
don. In  both  these  ma- 
chines the  armatures  were 
made  to  revolve,  while  the 
magnet  remained  station- 
ary. 

Saxton  gave  his  ma- 
chine a  horizontal  position, 
while  Clarke's,  as  shown 
by  the  cut,  was  arranged 
vertically.  The  principle, 
however,  is  identicaJ. 


Clarke. 


The  next  step  in  advance  was  the  development  of  the  first 
multipolar  machine  constructed  in  1844  by  Stohrer  of  Lupzig.  It 
occurred  to  him  that  if  one  magnet  and  two  spools  wculd  pro- 


Stohrer. 


duce  a  certain  amount  of  elect ricit)',  fo.ir  magnets  and  six  spools 
should  produce  three  times  as  much.  His  reasoning  ..was 
veriified. 

As  a  matter  of  general  interest  I  show  a  out  of  the  first 
incandescent  lamp  constructed  in  1840  by  Grove.  It  consisted 
essentially  of  a  platinum  wire  attached  to  suitable  terminals. 


Grove  s  Incamlcsccnt  Lamp  o:  l^4C 

This  was  inserted  in  an  ordinarj-  tumbler  inverted  in  a  basin  o( 
water.  The  heal  of  the  wire  forced  the  air  out  and  the  platinum 
then  glowed  in  partial  vacuum. 

In  1842  Elias,  of  /Vmslerdam,  constructed  an  electric  motor 
which  consisted  of  a  number  of  turns  of  insu'atevH  wire  wound 


I'ixti  183?) 
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around  iron  rings  having  slightly  projecting  poles  equally  spaced 
around  their  circumference.  Into  each  of  these  coils  the  current 
was  carried  from  separate  batteries, which  resulted  in  rotation  of 
the  inner  ring. 

Elias  evidently  did  not  carry  his  investigations  far  enough  to 
know  that  the  current  could  be  put  into  the  two  coils  from  a 
single  source  with  the  same  result  ;  further,  had  he  connected 
the  coils  on  both  the  rings  in  series  and  then  applied  power  to 
rotate  the  centre  ring,  he  would  have  discovered  the  principle  of 
the  self  excii ingelectro-magnelic  machine, which  was  presented  by 
Siemens,  Wheatstone,  Varley  and  others,  twenty-five  years  later. 

I  venture  to  suggest  that  if  Elias  had  been  more  persevering  in 
his  investigations  a  long  period  of  inactivity  would  in  all  proba- 
bility never  have  occurred,  and  it  is  difficult  to  theorize  on  the 
possible  condition  of  present  development  if  so  many  years  had 
not  been  practically  lost. 

Little  of  note  was  attempted  frc>m  this  period  until  1849,  when 
L'Abbe  Nollet,  Professor  of  Natural  Philosophy  at  the  military 

school  at  Brussels,  re- 
viewing results  obtained 
by  Stohrer  with  his  multi- 
polar machme,  perceived 
that  by  carrying  the  multi- 
polar feature  further,  very 
powerful  currents  would 
be  obtained,  the  ultimate 
tibject  he  had  in  mind  be- 
ing the  decomposition  of 
water,  so  as  to  produce 
gas  for  use  in  the  oxygen- 
hydrogen  lime  light.  The 
idea  of  using  electric  cur- 
rent directly  from  these 
machines  for  lighting  did 
not  seem  to  be  considered 
at  this  time. 

Six  of  these  machines 
were  made  in    1853  and 
taken  to  Paris  for  public  trial.     The*  illuminating  gas  bubble 
proved  a  ridicu'ous  failure,  and  the  que'stion  then  arose  as  to 
what  to  do  with  the  machine. 


Holmes,  who  was 
present  -at  the  trial, 
suggested  that  they  be 
utilizetl  for  the  produc- 
tion of  electric  light, 
and  he  adapted  the 
machines  to  this  pur- 
pose, and  two  weeks 
later  he  operated  from 
one  of  these  machines 
an  old  form  of  Buboscq 
lamp. 


The  Alliance  Magneto-Electric  Machine. 

The  following  year  Holmes  designed  a  machine  expressly  for  the 
production  of  electric  light.  This  was  given  a  public  trial  in  1857. 


Faraday  was  pres- 
ent on  the  occasion 
and  was  so  pleased 
with  the  outcome  of 
his  own  discovery  that 
he  exclaimed  to 
Holmes  :  "  It  is  tny 
baby,  you  know,  but 
you  have  made  a  man 
of  my  infant." 

This  growth  to  man's 
estate  had  taken  over 
a  quarter  of  a  century. 


In  i860  Paccinotti,  of  Florence,  brought  out  an  interesting  ma- 
chine having  an  annular  core  on  which  a  number  of  coils  connected 
in  series  were  wound.  This  was  r.ipidly  revolved  in  a  bipolar  field. 
His  writings  concerning  this  m.ichine  are  not  clear  and  it  is  diffi- 


cult  to  interpret  his  claims,  but  the  machine  certainly  bears  a  close 
resemblance  to  apparatus  invented  by  Gramme,  a  number  of 
years  later. 

In  1867  Werner  Siemens,  of  Berlin,  introduced  a  self-exciting 
machine.    Siemens,   Wheatstone  and  Varley  appeared  to  have 


made  this  discovery  simultaneously,  in  fact,  Siemens  and  Wheat- 
stoue  each  announced  the  principle  before  the  Royal  Society  on 
the  same  evening. 

While  Siemens  is  generally  recognized  as  the  originator  of  the 
ideea,  priority  is  claimed  by  Moses  G.  Farmer,  of  Salem,  Mas- 
sachusetts, who  applied  for  a  patent  in  1873,  which  was  granted 
in  j875,and  his  patent  is  clearly  an  anticipation  of  those  described 
by  Siemens  cV  Wheatstone  in  1867. 

It  seems  that  the  secret  was  sLiggested  to  Farmer  in  i860, by  a 
friend  who  de^cribetl  his  invention  made  many  years  previous, 

and  which  he  called  a 
cascade  or  cataract  mag- 
neto-electrical machine. 

The  discovery, to  whom- 
ever it  belongs,  at  once 
did  away  with  the  objec- 
tionable and  cumbersome 
permanent  magnet,  and  a 
machine  for  a  given  out- 
put could  be  made  very 
much  more  compact  and 
lighter.    Such  apparatus 
is  called  dynamo-electrical 
machines,  indicating  that 
dynamical    force  is  con- 
vened into  electricity  in 
contra-distinction    to  the 
magneto  machines, excited 
by  permanent  magnets. 
This  great  discovery  was  immediately  followed  by  wonderful  ma- 
chine development  and  a  fresh  impetus  was  given  to  arc  lamp  con- 
struction,and  from  this  period  up  to  the  present  date  work  on  both 
machines  and    lamps  has    been  carried  on  without  intermission. 


I  I-'.ai  Iv)  Bi  u^h. 


W  allace-Farmer  (Duplex). 


Tlionisoii- 1  ti  'iislt'u . 
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(Modern)  Brush. 


In  1874  Tchikoleff,  Chief  of  Electric  Light- 
ing Service  of  the  Russian  Artillery,  intro- 
duced a  differential  motor  lamp  with  right 
and  left  hand  screw.  This  was  followed  in 
1875  by  the  Thcikoleff  &  Kleiber  lamp  con- 
trolled by  two  motors. 


Tchikoleff. 


Up  to  this  period  no  attempt  had  been  made  to  operate  more 
than  one  lamp  on  a  machine,  so  that  the  idea  of  having  two 


Tchikoleff  and  Kleiber. 

electric  motors  in  the  lamp  mechanism  was  not  nearly  so  absurd 
as  it  would  appear  to-day. 

In  1876  Jablochkoff,  of 
the  Russian  Army,  intro- 
duced a  so-called  electric 
candle  which  was  free 
from  mechanism.  This 
candle  consisted  of  two 
carbon  rods  about  3/16" 
in  diameter  and  five  or 
more  inches  long,  bound 
together  by  suitable  ma- 
terial and  having  inter- 
posed between  them  a 
non-conducting  medium, 
such  as  plaster  of  paris. 
A  small  block  of  carbon 
cemented  to  the  upper 
ends  of  the  pencils  furn- 
ished a  means  of  establish- 
ing an  arc,  which  burned 
about  1%  hours  before  the 
carbons  were  consumed. 
The  cand  e  was  open  to 
many  objections.  It  could 
not  re-light  if  it  became 
extinguished,  and  the  light  was  unsteady  and  of  a  noticeable 
yellowish  tinge. 

The  next  slide  shows  an  arrangement  of  Jablochkoff  candles 
with  automatic  bracket  brought  out  in   1878.    This  it  will  be 
noted  was  an  attempt  to  secure  life  sufficient  to  burn  one  night. 
Each  receptacle  contained  six  carbon  couples,    .■^s  one  set 


■burned  out  another  set  was  automatically  cut  in.  The  apparatus 
necessary  to  keep  these  lamps  operating  while  external  to  the 
lamp  itself,  was  of  considerable  bulk  and  quite  as  complicated 
as  the  mechanism  of  some  forms  of  self-contained  lamps. 


In  1877  Rapieffe  of  London  patented  lamps 
which  could  be  run  six  or  eight  in  series.  These 
were  installed  in  the  "  Times  office,  '  Lon- 
don. A  suitable  cut-out  was  provided  which 
automatically  cut  in  a  resistance  when  the  arc 
went  out. 

The  lamp  has  four  carbons  so  that  it  ca»  be 
re  trimmed  without  causing  the  arc  to  become 
extinguished.  This  might  have  been  useful  for 
lighthouse  work,  but  I  can  see  no  other  appli- 
cation. The  arc  was  very  short  and  unsteady, 
in  fact,  all  the  earlier  arcs  were  about  30  volls, 
which  is  not  beyond  the  hissing  point,  particular- 
ly with  the  poor  non-homogeneous  grade  of 
carbons  used  in  the  earlier  days. 


Rapieffe's 
Lamp. 

In  1878  Wilde,  of  Manchester,  introduced  a  candle  which 
was  an  improvement  over  the  Jablochkoff  inasmuch  as  he  did 
not  use  insulating  material  between  the  carbon  pencils,  and  the 


The  Wallace-Farmer  Lamp. 


candle  would  automaticalU-  re-light  it  it  became  extinguished. 
While  the  light  from  this  candle  was  an  improvement  over  the 
Jablochkoff,  still  it  was  open  to  the  same  disadvanlag-e  of  short 
life  and  unsteadiness. 

Ir,  the  same  year  (187S)  Wallace 
Farmer  patented  theearlies' attempt 
at  a  long  burning  open  arc  lamp. 
He  used  carbon  plates  in  place  of 
pencil*:  and  lamps  were  arranged  so 
thiit  they  could  be  burned  six  or 
eight  in  series,  the  current  being 
supplied  by  Waliace-Fariner  Duplex 
Machines.  The  principal  disadvan- 
tage of  such  a  lamp  is  the  enormous 
shadows  cast  by  the  lower  carbon 
and  the  fliucluation  and  flickering 
of  light  as  it  travels  between  thp 
plates  ;  furthermore,  the  surface  of 
the  carbon  is  so  great  in  proportion  to  the  size  of  the  crater  that 
the  heat  is  conducted  awav  by  the  mass  of  carbon  and  the  site 
and  temperature  of  the  crater  is  lowered  so  that  the  light  giving 
efficiency  is  very  materially  reduced. 

Urquhart  brought  out  in 
the  same  year  a  plate  car- 
bon lamp  of  radically  differ- 
ent construction,  the  carbons 
being  arranged  obliquely  and 
the  arc  plavmg  hc<rizv>nially 
between  their  lower  ends. 
While  this  arrrfnjjement  jver- 
came  the  shadow  objection 
to  a  considerable  extent  the 
lignt  was  more  or  less  un- 
steady and  the  efficiency  low 
on  account  of  the  heat  con- 
duction through  the  great 
mass  of  carbon.  The  lamp 
was  designed  to  bum  100 
hours,  but  it  was  necessarj' 
to  re-adjvist  the  carbons  after 
the  lamp  had  bunied  about 
10  or  \2  hours,  thus  practi- 
cally dostroying  the  lv>ng 
burning  feature. 
(To  l>e  Continued.) 


Vrquhart's  Mm  p.  End 
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EXHIBITS  AT  THE  TORONTO  INDUS- 
TRIAL EXHIBITION. 

The  display  in  the  Machinery  Hall  at  the  Toronto 
Industrial  Exhibition  now  in  progress  is  about  up  to 
the  average  of  recent  years.  Considering  the  condi- 
tions under  which  the  exhibits  were  prepared,  they  are 
quite  as  good  as  could  be  expected.  Many  manufac- 
turers report  a  demand  for  their  goods  in  excess  of  the 
output  of  their  factories,  and  consequently  have  been 
unable  to  give  as  much  attention  to  exhibition  work  as 
they  desired.  in  some  cases  goods  intended  for 
the  Exhibition  have  been  sold  and  immediate  shipment 
requested. 

ELECTRICAL  APPARATUS. 

There  are  five  exhibitors  of  electrical  apparatus. 
The  United  Electric  Company,  of  Toronto,  exhibit,  as 
last  year,  a  working  plant.  A  two-phase  75  k.  w. 
induction  alternator  and  a  25  k.  w.  multipolar  gener- 
ator, driven  by  a  40  h.  p.  Bell  (Seaforth)  engine,  are 
operating  motors  and  series  arc  and  incandescent 
lamps  in  use  throughout  the  building  and  grounds. 
The  arc  lights  supplied  are  66  in  number.  The  Ma- 
chinery Hall  is  lighted  off  the  induction  alternator, 
which  operates  in  series  20  series  arc  lamps  on  a  2,300 
volt  alternating  current  circuit.  Seven  standard  types 
of  motors,  a  switch-board,  arc  and  incandescent  lamps 
and  a  line  of  electrical  supplies  complete  the  exhibit. 

The  Gee  Electrical  Engineering  Company,  Toronto, 
make  their  bow  in  the  Machinery  Hall  this  year  for  the 
first  time.  As  a  young  concern  they  have  a  most  credit- 
able display,  consisting  of  fourteen  machines  of  different 
types  and  voltages,  the  Gould  storage  battery,  and  gen- 
eral supplies.  Most  of  the  machines  shown  have  been 
sold,  the  Dominion  government  having  purchased  a  13/2 
k.w.  generator  and  a  30  h.p.  iio  volt  motor  to  swing 
and  light  the  trolley  bridge  at  Burlington  Canal.  Mr. 
W.  Gee,  the  managing  director,  states  that  the  business 
of  the  company  is  rapidly  expanding,  and  that  the 
capacity  of  their  factory  has  not  been  equal  to  the  de- 
mand for  their  goods. 

The  Toronto  &  Hamilton  Electric  Company  have  an 
exhibit  of  dynamos  and  motors.  They  report  business 
good,  having  booked  orders  for  seven  machines  during 
the  first  week  of  the  Exhibition.  They  have  just  placed 
on  the  market  a  line  of  induction  motors. 

Dynamos  and  motors  comprise  the  major  part  of  the 
exhibit  of  the  Consolidated  Electric  Company,  of  Tor- 
onto. This  company  claim  that  their  King  Edward 
motor  will  effect  a  saving  in  current  of  from  30  to  40 
per  cent.  Their  head  office  is  at  11  Court  street, 
Toronto,  and  their  works  at  St.  Catharines. 

A  60  h.p.  Hardill  compound  engine  operates  the 
machines  comprising  the  exhibit  of  the  Jones  &  Moore 
Electric  Company,  of  Toronto.  They  have  a  30  k.w. 
dynamo  supplying  current  to  551  incandescent  lights, 
located  chiefly  in  the  Machinery  Hall.  Their  exhibit  is 
tastefully  arranged  and  a  pretty  effect  given  by  136 
colored  lights.  A  machine  is  exhibited  for  extracting 
tin  from  iron,  used  for  advantageously  working  up 
scrap  tin.  It  is  claimed  that  this  is  the  first  machine 
of  the  kind  to  be  manufactured  in  Canada.  They  also 
show  a  full  line  of  motors  from  ^  to  15  h.p.,  electric 
heaters,  medical  batteries,  telephones,  bells,  indicators, 
and  specially  designed  rheostats  for  automatic  cut-oft' 
on  over-load. 

ENGINES   AND   ENGINEERS*  SUPPLIES. 

The  (ioldie  &  McCulloch  Company,  of  Gall,  (.)iit., 
exhibit  two  engines  in  operation,  one  a  150  h.  p. 
Wheelock  high  speed  engine,  the  01  her  a  60  h.  p. 
Ideal  high  speed  engine.  These  are  driving  dynamos 
and  other  machines  in  the  Hall.  The  Ideal  engine  has 
been  sold  to  the  Wiarton  Beet  Sugar  Company  for 
their  electric  light  plant.  The  Goklie  McCulloch 
Company  also  show  several  wood-working  machines. 

The  Northey  Manufacturing  Company,  Toronto, 
have  their  usual  interesting  display  of  gas  and  gasoline 


engines  and  pumping  machinery,  including  their  triplex 
power  pumps,  for  which  they  report  a  great  demand. 

The  Bradley,  Levy  &  Weston  Machinery  Com- 
pany, of  Toronto,  exhibit  one  50  h.  p.  and  one  25  h.  p. 
Hardill  engine,  driving  wood-working  and  other 
ma  hinery.  They  claim  that  the  Hardill  engine,  for 
which  they  are  agents,  has  given  excellent  results  and 
is  worthy  the  notice  of  any  one  interested  in  power. 

"  Dominion  "  gasoline  engines  and  steam  specialties, 
including  the  Bundy  return  trap,  are  exhibited  by  the 
Dominion  Motor  &  Machine  Company,  50  Esplanade 
East,  Toronto.  Their  portable  engines  range  in  size 
from  6  to  14  h.p.  and  their  stationary  engines  from  3 
to  28  h.p. 

The  Fairbanks  Company,  of  Montreal,  exhibit  gas 
and  gasoline  engines,  also  in  a  separate  space  a  full 
range  ot  their  celebrated  valves. 

The  Hamilton  Manufacturing  Company,  98  Church 
street,  Toronto,  have  a  display  of  metallic  high  grade 
engine  and  pump  packings,  "  Neverslip  "  pulley  cover- 
ing, oil  filters  and  general  engineers'  supplies.  They 
claim  to  be  the  only  manufacturers  of  metallic  packing 
in  Canada. 

The  Eureka  Mineral  Wool  and  Asbestos  Company, 
Bay  street,  Toronto,  have  a  splendid  exhibit  of  pipe 
and  boiler  covering,  engine  packings,  etc.,  with  a  pyra- 
mid of  their  goods  in  the  centre  of  the  space.  They 
show  mineral  wool  before  and  after  being  manufactured, 
which  has  attracted  much  attention. 

Mr.  E.  L.  Purves  is  in  charge  of  the  Mica  Boiler 
Covering  Company,  represented  in  Western  Ontario 
by  the  Luxfer  Prism  Company,  Toronto.  A  circular 
wooden  model  about  eight  feet  in  diameter  is  covered  by 
the  prepared  mica,  all  corrugated  but  without  the  canvas 
covering,  while  there  is  an  equally  good  display  of  the 
goods  ready  to  be  applied  to  the  pipe.  Mica 
covering  is  manufactured  in  two  classes, 'one  for  boiler 
and  cylinder  covering  and  the  other  for  steam  and  hot 
and  cold  water  pipes. 

The  Crown  Boiler  Compound  Company,  Toronto, 
show  several  barrels  ot  boiler  compound. 

The  Grant  Hamilton  Oil  Company,  of  Toronto,  in 
conjunction  with  A.  W.  Spooner,  have  a  good  display 
of  Spooner's  copperine,  "  P.S.A."  steam  boiler  straight- 
way balanced  blow-off.  Sterling  paints  in  all  colors, 
and  a  range  of  specialties. 

The  James  Morrison  Company,  Toronto,  have  in 
their  exhibit  the  J.  M.  T.  injector,  throttle  valves, 
swing  check  valves,  Hancock  inspirators,  etc. 

OTHER  EXHIBITS. 

A  full  line  of  shafting  and  power  transmission  ma- 
chinery in  operation  is  exhibited  by  the  Dodge  Manu- 
facturing Company,  of  Toronto.  The  exhibit  includes 
wood  split  pulleys,  friction  clutch  pulleys  and  couplings, 
Dodge  system  of  rope  driving,  etc. 

The  only  belting  concern  represented  in  the  Machinery 
Hall  is  D.  K.  McLaren, of  Montreal  and  Toronto.  Mr.C. 
Bradfield  is  in  charge.  The  exhibit  comprises  English  oak- 
tanned  belting,  card  clothing  and  cotton  mill  supplies, 
Lancashire,  balata  and  cotton  belting,  and  belt  hooks 
and  appliances  in  all  sizes. 

There  are  three  exhibitors  of  babbitt  metal.  J.  N. 
Tallman  &  Sons,  of  Hamilton,  show  in  addition  to 
babbitt  metal,  bronze,  brass  and  aluminum  castings. 
The  Canada  Metal  Company,  Toronto,  have  on  view  ten 
tons  of  metal,  including  lead  and  block  tin  pipe,  electric 
battery  zincs,  babbitt  metal,  etc.  J.T.  Wing, of  Detroit, 
confine  their  display  exclusively  to  their  high-speed 
graphite  babbitt  metal,  of  which  they  make  a  specialty. 
Their  travelling  representative  in  Canada  is  Mr.  J.  F. 
Birchard. 

Roller  bearings  are  exhibited  by  the  Toronto  Roller 
Bearing-  Company  a'ul  the  Chapman  Double  Ball 
Bearing  Coiupany.  The  latter  have  in  operation  a 
cylinder  weighing^  6,728  pounds,  which  spins  on  a 
Chapman  bearing  56  minutes  after  the  power  is  thrown 
off,  as  compared,  they  claim,  with  2]/,  minutes  on  a 
journal  bearing. 
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ENGINEERING  an^  MECHf\NIGS 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


THIRTEENTH  ANNUAL  CONVENTION. 

At  the  thirteenth  annual  convention  of  the  Canadian  Associa- 
tion of  Stationary  Engineers,  which  opened  in  Engineers'  Hall, 
61  Victoria  Street,  Toronto,  on  August  19th,  the  following  dele- 


W.  Oelschlager,  Baden,  Ont., 
Presiden^ Canadian  Association  of  Stationary  Engineers. 

gates  answered  the  roll  call  :  C.  Moseley,  Toronto  president  ; 
W.  Oelschlager,  Baden,  vice-president;  A.  M.  Wickens,  Toronto, 
secretary  ;  G.  W.  Dawson,  Hamilton,  treasurer ;  J.  Struthers, 
Sarnia,  door-keeper  ;  N.  V.  Kuhlman,  A.  Storer,  R.  H.  John- 
ston, W.  J.  Webb,  of  Toronto  No.  i  ;  R.  C.  Pettigrew  and 
J.  Ironsides,  of  Hamilton  No.  2  ;  Walter  Inglis,  Toronto  No. 
18  ;  Joseph  Ogle,  Brantford  No.  4  ;  William  Jamieson,  Dresden 
No.  8  ;  J.  Walker,  Berlin  No.  9  ;  W.  F.  Chapman,  Brockville 
No.  15  ;  N.  Beam,  Waterloo  No.  17  ;  G.  M.  Taj'lor,  Vancouver 
No.  19  ;  W.  D.  Hall,  Sarnia  No.  20  ;  F".  Donaldson,  Ottawa 
No.  7. 

The  delegates  were  welcomed  by  R.  H.  Johnston,  president 
of  Toronto  No.  i,  and  J.  Huggett,  chairman  of  the  Reception 
Committee,  after  which  the  president  delivered  the  following 
address  : 

"  I  have  the  pleasure  to  welcome  you  to  this,  our  thirteenth 
annual  convention.  I  am  sure  that  in  selecting  you  as  dele- 
gates to  this  convention  your  lodges  have  selected  the  best 
men.  I  feel  sure  that  great  good  will  be  done,  and  that  you 
will  give  }'our  best  consideration  to  the  various  questions  that 
may  come  up.  One  question  that  will  be  brought  before  you, 
is  that  of  affiliating  with  the  International  Association  of 
Steam  Engineers.  I  hope  that  whatever  is  done  in  this  matter 
will  be  for  the  advancement  of  the  organization.  There  is 
another  question  of  much  moie  importance,  .ind  that  is  of 
getting  a  license  law,  or  legislation  that  will  better  the  tondi- 
tion  of  the  engineers  and  the  safety  of  the  public  at  large. 
This  ought  to  be  discussed  thoroughly,  with  the  object  of 
deciding  upon  some  definite  plan  of  procedure  at  the  coming 
session.  During  the  last  year  there  have  been  two  boiler 
explosions  in  Ontario,  with  three  persons  killed  and  thousands 
of  dollars'  worth  of  property  destroyed. 

"  I  am  pleased  to  say  that  since  the  last  convention  one  new 
association  has  been  formed,  in  Rossland,  B.C.,  .vith  a  good 
membership,  and  I  hope  that  during  the  coming  year  more 
advaiuoment  will  be  made  in  this  regard.  This  could  be  done 
by  appointing  some  brother  as  organizer.  Our  membership  has 
slightly  increased  during  the  year,  and  all  the  lodges  arc  in  a 
prosperous  condition.  I  had  hoped  that  some  of  the  delinquent 
associations  would  have  been  brought  into  active  work  again. 
I  think  that  had  I  the  time  to  p.iy  a  visit  to  these  places  I  might 
have  had  ;i  better  report  to  make.  I  hope  the  incoming  otiicers 
will  pay  special  attention  lo  this.  I  might  say  that  we  have 
been  in  communication  with  several  of  these  lodges.  The 
educational  work  of  the  order  has  been  well  looked  after  in  all 
the  subordinate  lodges.  This  is,  of  course,  a  great  benefit  to 
the  members.    I    hope   that   during   the   coming   year  more 


advancement  will  be  made  in  this  good  work.  During  the  year 
I  had  the  pleasure  of  visiting  Hamilton  No.  2,  when  two-thirds 
of  the  members  were  present,  and  the  business  of  the  lodge  was 
conducted  in  a  satisfactor\-  manner.  On  the  13th  of  June  I 
visited  Toronto  No.  18.  In  this  lodge  I  found  verj- few  members 
turn  out  on  meeting  night,  and  the  work  of  the  lodge  was  not 
done  very  well,  owing  to  the  officers  of  the  lodge  not  being 
present.  Bro.  Wickens  visited  Dresden  No.  8,  on  February  ist. 
This  lodge  met  in  the  town  council  chambers  with  all  the 
members  present.  The}'  are  fully  alive,  and  they  take  up  all 
points  that  are  for  their  own  advancement.  Also  on  February 
3rd  he  visited  Sarnia  No.  20,  and  found  them  very  comfortably 
situated  in  a  pleasant  room.  Nearly  all  the  members  were 
present,  and  the  business  was  carefully  and  well  conducted. 
The  brothers  asked  many  questions  relating  to  the  C..\.S.E." 

StandingCommiiteeshavingbeen  appointed.  Secretary  Wickens 
presented  his  report.  He  was  not  able  to  report  an  increase  in 
membership,  the  list  now  standing  at  275.  A  new  association 
had  been  formed  in  Rossland,  but  he  had  not  been  able  to  get  a 
report,  and  there  was  an  indebtedness  to  the  Executive  for  per 
capita  dues.  X'ancouver  No.  19  and  Hamilton  No.  2  increased 
their  membership  during  the  jear.  The  Educational  Commiilee 
had  issued  only  two  papers,  while  no  report  had  been  received 
from  the  Legislative  Committee,  but  the  Secretary  understood 
that  it  was  decided  to  allow  the  question  of  a  license  law  to 
stand  over  until  another  session.  The  secretarj-  sitited  that  he 
received  answers  from  several  associations  on  the  subject  of 
affiliating  with  labor  bodies.  He  also  recommended  that  at 
least  six  instruction  papers  be  issued  during  the  coming  year, 
and  that  the  initiation  fees,  dues  and  per  capita  tax  be  raised  in 
order  to  provide  more  money  for  advancing  the  interests  of  the 
association. 

A  report  from  the  Executive  Committee  on  the  question  of 
affiliating  or  amalgamating  with  other  organizations  was  read. 
The  Standing  Committees  then  reported.  The  .\uditing^  Com- 
mittee found  a  balance  on  hand  of  S202.70. 

The  Good  of  the  Order  Committee  submitted  the  following 
recommendations  :  1.  That  none  but  a  president  or  past  president 
of  a  subordinate  Icidge  be  eligible  for  election  to  the  chair  of 
president  or  vice-president  of  the  executive.  2.  That  wo  Iiave 
the  union  label  put  on  all  our  printed  matter  in  future.  3.  That 
the  preamble  to  our  constitution  be  discarded.    4.  That  the 


W.  Inglis,  Toronto. 

Secretarj-  Canadian  .\ssociation  of  Stationary  Kiigiiier  ' 

leaHols  be  continued,  and  that  some  one  be  appointed  at  a  >ai.»ry 
to  get  up  the  same.  5.  That  the  per  capita  dues  be  raised  from 
50  cents  to  60  cents  per  annum  per  membor.  That  there  be 
three  district  deputies  appointed,  and  th.it  said  deputies  act  as 
organizers  in  their  districts,  .ind  visit  each  lodge  at  least  twice 
during  the  year,  reporting  the  proceedings  to  the  cxecuti\-r 
secretary  immediately  after  each  visit.  7.  That  a  strong  com- 
mittee be  appointed  as  a  legislation  committee  for  the  puqx>se  of 
adopting  means  of  securing  a  license  law  ftx>m  the  Ontario  Gov- 
ernment, said  committee  to  act  in  conjunction  with  the  Ontario 
Association,  .-ind  a\\  other  subordinate  associations  ;  also  that  the 
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execulive  treasurer  honor  their  bills  to  the  amount  of  $75,  1  hese 
recommendations  were  adopted. 

The  outcome  of  the  report  of  the  Ways  and  Means  Committee 
was  that  the  president  and  secretary  were  appointed  to  deal  with 
the  Rossland  association  reg-arding  non-payment  of  dues,  and  as 
to  affiliation  with  the  International  Union  of  Steam  Engineers,  it 
was  decided  to  retain  the  identity  of  the  C.A.S.E.  for  another 
year  at  least.  Subordinate  associations  are  to  be  allowed  to  use 
their  own  discretion  as  to  the  advisability  of  affiliating  with  the 
Trades  and  Labor  Council. 

At  the  afternoon  session  Mr.  G.  V.  Lighthall,  president  of  the 
International  Union  of  Steam  Engineers,  addressed  the  conven- 
tion. He  is,  naturally,  a  strong  advocate  of  unionism,  and 
argued  that  the  C.A.S.E.  would  be  taking  ths  proper  steps  by 
affiliating  with  the  International  Union.  He  contended  that 
stationary  engineers,  instead  of  bettering  their  positions,  were 
going  down  grade.  He  contended  for  a  minimum  wage  for  the 
engineer  of  $3  per  day  of  eight  hours,  while  the  present  scale 
was  $1.85  for  12  hours.  That  was  the  goal  the  International 
Union  was  striving  for.  He  advocated  arbitration  and  dis- 
couraged strikes. 

A.  E.  PJdkins  said  that  while  he  had  not  been  altogether  in 
sympathy  with  labor  organizations,  he  believed  that  the  time  had 
come  when  the  engineers  should  attach  themselves  to  some 
union  body,  as  by  this  means  they  would  be  given  a  standing 
and  it  would  assist  them  to  obtain  legislation. 

After  further  discussir^n  it  was  announced  that  a  moonlight 
excursion  around  the  city  and  luncheon  at  Sunnyside  had  been 
arranged  for.  Messrs.  Edklns  and  Webb,  who  were  leaving 
the  following  morning  for  England,  were  tendered  unanimously 
the  best  wishes  of  the  Association. 

About  one  hundred  and  fifty  persons  enjoyed  the  moonlight 
excursion  and  luncheon  gratuitously  provided  by  the  local 
Association.  At  Meyer's  Cafe,  on  the  Lake  Shore  road,  tables 
were  spread  for  the  party,  and  after  satisfying  the  inner  man, 
attention  turned  to  the  toast  list.  The  speeches  were  brief, 
leaving  ample  time  for  the  excellent  programme  of  songs  that 
had  been  arranged  for.  After  honoring  The  King,  the  toasts 
and  respondents  were  :  "  Our  Guests,  "  by  C.  H.  Thompson,  of 
the  Otis  Elevator  Company,  and  G.  V.  Lighthall  ;  "  Visiting 
Engineers,"  W.  Oelscl. lager  and  J.  Ironsides  ;  "The  Executive," 
C.  Moseley  anid  A.  M.  Wickens  ;  "  Reception  Committee,"  J. 
Huggett  and  G.  C.  Mooring  ;  *'  The  Press,  '  A.  W.  Smith, 
Canadian  Engineer,  T.  S.  Young,  Electrical  News,  and  J. 
Laing,  Toronto  World.  Songs  were  contributed  by  Messrs. 
Donald  C.  McGregor,  LeRoy  Kenney,  Bert  Harvey,  George  T. 
Beales,  Robert  Wilson  and  Robert  Brown.  H.  S.  Fletcher 
presided  at  the  piano. 

General  business  and  election  of  officers  comprised  the  business 
of  the  second  day.  The  question  of  furnishing  instruction  papers 
received  much  attention,  and  finally  it  was  left  in  the  hands  of 
the  Educational  Committee.  Opinion  was  divided  as  to 
whether  it  was  advisable  to  mail  the  papers  to  each  member 
direct  or  send  them  to  the  local  secretaries  for  distribution. 

The  election  of  officers  being  reached,  A.  M.  Wickens,  secre- 
tary, announced  that  he  had  decided  to  retire  from  office.  Mr. 
Wickens  has  held  the  office  for  many  years  and  given  murh 
time  and  attention  to  the  interests  of  the  Association.  The 
following  officers  were  elected  :  President,  W.  Oelschlagor, 
Baden  ;  Vice-President,  H.  E.  Terry,  Toronto  ;  Treasurer, 
James  Ironsides,  Hamilton  ;  Secretary,  Walter  Inglis,  Toronto  ; 
Conductor,  James  Struthers,  Sarnia  ;  Doorkeeper,  N.  Bean, 
Waterloo. 

At  the  evening  session  a  past-president's  jewel  was  ,iresented 
to  the  retiring  president,  C.  Moseley.  Officers  were  installed 
and  the  following  committees  appointed  by  President  Oel- 
schlagei . 

Educational  A.  M.  Wickens,  G.  C.  Mooring,  H.  E.  Terry, 
N.  V.  Kuhlman  and  J.  P'ox. 

Legislation— C.  Moseley,  W.  Inglis,  A.  Storer,  W.  J.  Wc-bb, 
R.  Petligrew,  W.  F.  Chapman  and  J.  Huggett. 

District  Deputies,  offices  which  had  been  abandoneil  for  some 
time,  were  appointc^d  as  follows  Eastern  .Section,  I*".  Donaldson, 
Ottawa  ;  Western,  O.  P.  Si.  John,  Toionio  ;  Central,  A.  Ji. 
Edkins,  Toronto. 

It  was  decideil  to  hold  the  next  animal  convcniioii  in  Bi-iliii. 
A  grant  of  $30  was  made  to  the  Educational  Commit  tee,  anollior 
of  $25  to  the  secretary,  and  a  small  sum  of  money  to  the  care- 
taker of  Engineers'   Hall.    The    usu.il    voles  of   lhanks  were 


passed,  including  one  to  the  parlies  who  had  extended  invitations 
to  visit  their  plants. 

NOTKS. 

The  local  committee  consisted  of  Jas.  Huggett,  chairman, 
G.  C.  Mooring,  W.  J.  Webb,  J.  G.  Bain,  A.  M.  Wickens, 
Jas.  Bannon,  N.  V.  Kuhlman,  W.  H.  Johnston,  S.  Thompson, 
W.  L.  Outhw;.ite,  Treasurer,  R.  H.  Johnson,  Secretary. 

The  convention  programme  was  a  creditable  production,  and 
was  accorded  a  liberal  advertising  patronage. 

The  Underfeed  Stoker  Company  gave  a  handsome  pocket- 
book  to  the  delegates,  and  the  Eureka  Mineral  Wool  Company 
a  neat  pen  and  holder. 

Mr.  W.  Oelschlager,  president  of  the  C.A.S.E.,  is  a  member 
of  the  firm  of  Oelschlager  Bros,  of  Baden,  Out.,  engineers  and 
machinists  and  manufacturers  of  Corliss  engines,  wood-working 
machinery,  elevators,  etc.  Within  a  short  time  this  firm  have 
built  up  a  splendid  business.  They  have  now  on  order  six  Corliss 
engines,  two  elevators,  and  six  carloads  of  wood-working 
machinery.  They  make  Corliss  engines  from  30  to  100  h.  p. 
Mr.  Oelschlager  has  always  taken  a  deep  interest  in  the  success 
of  the  C.A.S.E.,  and  the  honor  now  bestowed  upon  him  is  well 
deserved. 

Mr.  Walter  Inglis,  the  new  secretary,  joined  Toronto  No.  18 
in  1892.  He  was  financial  secretary  !or  two  years,  and  after- 
wards president  of  that  branch.  He  comes  to  his  present  honor 
the  tir^fyear  he  has  attended  the  convention  as  a  delegate. 

METRIC  WEIGHTS  AND  MEASURES. 

We  reprint  from  the  August  number  of  the  .American  Consular 
Reports  the  following  list  of  metric  weights  and  measures  : 

METRIC  WEIGHTS. 

Milligram  (1-1,000  gram)  equals  0.0154  grain. 
Centigram  (i-ioo  gram)  equal  0.1543 
Decigram  (i-io  gram)  equals  1.5432  grains. 
Gram  equals  15,432  grains. 
Decagram  (10  grams)  equals  0.3527  ounce. 
Hectogram  (100  grams)  equals  3.5274  ounces. 
Kilogram  (1000  grams)  equals  2.2046  pounds. 
Myriagram  (10,000  grams)  equals  22.046  ]50unds. 
Quintal  (100,000  grams)  equals  220.46  pounds. 
Millir    or     tonnea — ton    (1,000,000    grams)    equals  2,204.6 
pounds. 

METRIC   I>RY  MEASURES. 

Milliliter  (1-1,000  liter)  equals  0.061  cubic  inch. 
Centiliter  (1-100  liter)  equals  0.6102  cubic  inch. 
Deciliter  (i-io  liter)  equals  6.1022  cubic  inches. 
Liter  equals  0.908  quart. 
Decaliter  (10  liters)  equals  g.o8  quarts. 
Hectoliter  (100  liters)  equals  2.838  bushels. 
Kiloliter  (1,000  liters)  equals  1,308  cubic  yards. 

METRIC    Ligt'lD  MEASIIRES. 
Milliliter  (1-1,000  liter)  equals  0.038  fluid  ounce. 
Centiliter  (1-100  liter)  equals  0.338  fluid  ounce. 
Deciliter  (i-io  liter)  equals  0.845  gill. 
Liter  equals  1,0567  quarts. 
Decaliter  (10  liters)  equals  2.641S  gallons. 
Hectoliter  (too  liters)  equals  26.417  gallons. 
Kiloliter  (1,000  liters)  equals  264.18  gallons. 

METRIC    MEASURES    OF  LENCiTH. 

Millimeter  (1-1,000  meter)  equals  0.0394  inch. 

Centimeter  (i-ioo  meter)  equals  0.3937  inch. 

Decimeter  (1-10  meter)  equals  3.937  inches. 

Meter  equals  39.37  inches. 

Decameter  (10  meters)  equals  393.7  inches. 

Hectometer  ( 100  meters)  ei|uals  328  feet  1  inch. 

Kilometer  ( 1 000  meters)  ec|uals  0.62 1 37  mile  (3,280  ft.  10  in.) 

Myriameter  To, 000  meters)  equals  6.2137  miles. 

MKIUIC  SI  REACE  MICASIIRKS. 

Centare  (1  square  meter)  equals  1,550  square  inches. 
Are  (100  square  meters)  oijuals  1 19.6  square  j  ards. 
Hectare  (10,000  sciuare  meters)  equals  2.471  fcre. 


Increasetl  business  h.is  compelled  llu'  Miuls.iy  Light,  Heal 
/Power  Company  to  duplicate  llu-ir  plant  .it  Lindsay,  Onl. 
Orders  have  been  placed  for  a  new  watoi-wheel,  400  k.w. 
generator,  with  switch-boards,  tr.'insformers,  etc.,  ami  about  40 
miles  of  No.  4  copper  wire.  The  new  plant  will  mean  an  addition 
of  about  600  horse-power. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  Sept.  3RD,  1902. 

The  frequent  query  "  what  will  I  do  with  my  boy  "  is  apt  to  be 
asked  more  often  if  the  public  use  boys  in  other  trades  in  the 
same  manner  as  they  do  those  working-  their  way  up  practically 
in  electric  construction.  The  call  is  "  why  don't  you  send  a 
man,"  when  possibly  for  a  trifle  that  were  a  man  sent  the  next 
kick  would  be,  "a  boy  would  have  done  as  well."  However,  if 
the  public  only  knew  that  the  class  of  boys  employed  in  the 
electrical  field  have  got  to  be-  smarter  somewhat  than  those  in 
many  other  trades,  they  might  not  be  so  quick  in  objecting  ;  at 
any  rate, so  long  as  the  firm  "  stand  Dehind  '  their  work,  be  their 
employees  with  beards  or  without,  the  public  have  no  real  ground 
for  complaint.  The  business  in  itself  is  so  young  that  it  would 
be  a  hard  matter  to  pick  out  many  with  grey  hairs  actively 
engaged  therein. 

The  C.E.A.  "standing"  committee  to  wait  on  the  under- 
writers may  as  well,  to  use  a  slang  phrase,  "go  away  back  and 
sit  down."  They  are  on  the  wrong  tack  so  far  as  Montreal  is 
concerned,  and  will  accomplish  nothing  that  way.  So  says  a 
contractor  who  has  pretty  fair  knowledge  of  the  difficuliies  to  be 
encountered  along  that  line. 

The  alternating  arc  lamps  are  nearly  all  hung  and  it  is  a 
question  if  the  average  citizen  who  has  occasion  to  use  the  streets 
at  night  has  ever  noticed  the  difference  from  the  old  direct 
current  ones. 

Mr.  Geo.  H.  Hill,  lately  with  the  Bell  Telephone  Company, 
and  pretty  well  known  among  the  boys,  is  about  to  start  in  busi- 
ness in  the  manufacture  of  switches,  switch-boards,  and  similar 
apparatus.  Some  well  known  Montrealers  are  with  Mr.  Hill  and 
financially  backing  the  company,  which  we  understand  will  be 
incorporated. 

The  Electrical  Contractors'  Association  take  up  the  question  of 
compulsory  inspection  at  their  next  meeting.  It  is  understood 
that  the  proposition  will  be  on  novel  lines  which,  if  carried,  will 
go  a  long  Wi-y  toward  solving  the  question  of  interior  wiring 
without  troubling  either  Underwriters  or  City  Hall. 

Fan  motor  trade  in  Montreal  this  summer  has  been  a  flat 
failure  so  far,  owing  to  the  continuance  of  cool  and  rainy 
weather.  Trade  in  general  has  been  rather  quiet  during  July 
and  part  of  August,  but  is  picking  up  and  bids  fair  to  be  lively  In 
September. 

Some  are  inclined  to  doubt  the  soundness  of  the  Shawinigan 
Company's  desire  to  illuminate  the  St.  Lawrence  channel  from 
Quebec  to  Montreal.  But  why  not?  The  same  scheme  to  a 
certain  extent  is  working  at  the  very  United  States  port  thaj 
Montreal  is  competing  with.  The  scheme  put  into  operation 
would  be  of  incalculable  benefit  to  the  whole  eastern  part  of  the 
Dominion. 

One  of  the  most  aggravating  happenings,  and  one  which 
happens  very  often,  is  the  practice  of  the  United  States  houses 
to  express  a  rush  order  and  not  rush  the  invoices.  It  may  be 
hustling  to  get  the  order  shipped  promptly,  but  such  hustle  does 
us  no  good  when  there  is  no  bill  to  clear  the  goods  fi  om  "  bond.'' 
Our  U.  S.  friends  must  remember  that  in  spite  of  their  good 
wishes,  this  is  still  a  foreign  country,  and  probably  likely  to 
remain  so  for  some  time  unless  they  change  their  flag  and  annex. 

Another  so-called  electric  fire  at  the  Mount  Royal  Club  has 
been  satisfactorily  accounted  for  before  the  Fire  Commissioners 
as  being  a  defective  chimney  flue.  Next  ?  This  old  joke  has 
been  so  worked  to  death  now  that  even  the  public  at  large  are 
beginning  to  appreciate  the  fun  of  it.  True,  with  the  interior 
wiring  as  it  used  to  be,  fires  were  likely  to  occur,  but  whether 
luck  or  no  the  fact  remains  that  few,  if  any,  fires  have  occurred 
by  normal  interior  voltage.  When  2,000  volts  potential  strikes 
interior  wiring,  however,  it  is  a  different  question,  and  no  matter 
how  carefully  the  wiring  of  the  building  may  have  been  done, 
something  is  sure  to  happen.  "Visible  defects  "  in  the  interior 
wiring  have  been  pretty  well  cleaned  up  in  Montreal  during  the 
past  three  years,  and  things  are  in  fairly  good  shape.  Toronto 
and  Ottawa  please  copy. 


CARE  OF  INNER  GLOBES. 

Enclosing  Globe  Bre.\k.\ge. —  In  the  more  .nodem  systems  of 
arc  lighting  where  the  enclosed  globe  type  of  arc  lamps  is  being 
used  exclusively,  the  subject  of  enclosing  globe  renewals  is  an  itn 
portant  item  of  central  station  maintenance.  Upon  the  condition 
of  the  enclosing  globe  and  the  joints  at  the.holder  and  cap  depend 
to  a  large  extent  the  uniformitj'  and  length  of  the  cartKjn  life, 
which  are  some  of  the  most  important  advantages  claimed  for  en- 
closed arc  systems.  In  order  to  secure  these  advantages,  how- 
ever, it  is  evident  that  there  must  not  be  loo  free  an  entrance  ol 
air  to  the  enclosing  globe,  and  that  renewals  of  enclosing  globes 
must  be  made  regularly,  thus  avoiding  the  continued  use  of  de- 
fective globes. 

C.\uses  of  Gix)BE  Bre.\k.\ge. —  A  large  percentage  of  neces- 
sary globe  breakage  can  be  traced  to  careless  handling.  No 
station  manager  or  superintendent  would  countenance  any  evident 
carelessness  of  employees  resulting  in  the  cracking  or  breaking 
of  a  large  number  of  globes.  At  the  same  time,  however,  a  great 
amount  of  carelessness  does  exist,  as  will  be  shown  by  the  num- 
ber of  globes  having  nicks  at  the  top  or  bottom.  These  nicks, 
which  are  ver)'  easily  overlooked,  shorten  the  life  of  the  carbon 
and  form  an  excellent  start  for  a  crack  when  the  glol>e  is  subject- 
ed to  heat  variation.  No  globes  should  be  used  which  do  not 
have  perfectly  ground  edges.  In  transportation  and  the  opera- 
lions  of  cleaning  and  placing  the  globe  in  its  holdei  and  under- 
neath its  cap,  as  great  an  amount  of  ordinary  care  should  be  exer- 
cised as  in  the  handling  of  other  equally  fragile  g^lassware.  Each 
lamp  trimmer  should  know  that  no  lamp  on  his  circuit  has  a 
cracked  or  nicked  globe. 

I.MPROPER   .ADJLS  r.MENT    OF    LAMPS   FOR    EXISTING  CfRRENT 

Conditions. —  The  cause  of  excessive  globe  destruction  due  to 
improper  lamp  adjustment  can  be  readily  seen  by  an  examination 
of  the  globes,  where  effects  of  large  arc  watt  consumption  and  ex- 
cessive heat  will  be  evident.  The  globes  will  f>e  found  to  be  sag- 
ged on  one  or  all  sides,  due  to  softening  of  the  glass,  or  the  glass 
may  be  blackened  at  the  top.  A  gk^be  subjected  to  this  intense 
heat  will  not  maintain  a  true  surface  contract  and  should  not  again 
be  used.  No  attempt  should  be  made  to  use  a  lamp  on  a  circuit 
for  which  it  is  not  intended.  Care  should  be  taken  to  see 
that  it  is  properly  adjusted  for  the  circuit  on  which  it  is  to  run, 
and  neither  the  lamp  nor  its  adjustments  should  be  condemned, 
unless,  without  question,  the  circuit  conditions  are  what  ihev  are 
nominally  supposed  to  be.  This  applies  to  the  current  on  series 
circuit,  the  potential  at  the  lamp  terminals  on  multiple  circuits,and 
the  frequency  on  alternating  circuits. 

Careless  Trimmi.ng. — Results  very  similar  to  those  caused  by 
liigh  arc  voltage  may  be  obtained  by  the  insertion  ol  incorrect 
lengths  of  lower  carbons,  the  "too  long  carbon"  causing  crack- 
ing or  melting  of  the  globe  near  the  lop,  and  probably  burning 
the  cap  and  forming  a  dark  reddish  deposit  on  the  globe  surface; 
the  "too  short  carbon'  causing  the  melting  of  the  globe  at  the 
bottom,  and  partial  or  total  destruction  of  the  lower  carbon  hold- 
er.   Never  put  in  a  lower  carbon  longer  or  shorter  than  54». 

Cleanini;  of  Enclosing  Globe.s.  — If  an  enclosing  globe  be 
merely  wiped  or  brushed  out  at  occasional  trimmings  it  soon  be- 
comes discolored,  due  to  the  de|X)sit  being  bumed  into  the  glass, 
and  an  appreciable  percentage  of  light  is  cut  v^ff.  The  globe 
must  then  be  either  destroyed  or  cleaned  with  acid.  Repeated 
use  of  acid  shortens  the  life  of  the  globe. 

Method  of  Trimming. — The  very  successful  method  of  clean- 
ing enclosing  globes,  and  trimming  the  lower  holders  at  the 
station  as  facilitated  by  the  removable  l>  pe  of  enclosmg  globe 
holder,  is  strongly  recommended.  Having  the  globes  brought 
into  the  station  at  each  trimming  will  give  the  suj>orintendent  an 
opiiortonitv  for  securing  intormaiion  regarding  the  system  which 
otherwise  would  be  very  di*ticiili  for  him  to  obt.tin.  Here  he  has 
the  globe  and  pair  of  carbons  showing  the  condition  of  the  lamp 
from  which  they  have  been  taken.  By  examining  the  conditions 
of  ihcse  carbons  and  coinparing  the  length  of  Ihcm  a  ver>-  good 
idea  is  obtained  both  of  the  indi\  idual  arc  adjustment  and  the 
uniformity  of  arc  adjustment  of  all  lamps  of  the  system.  Flat  and 
mushroomed  ends,  together  with  exceptionally  long  residue  v-ar- 
bons, indicate  low  arc  voltage  .ind  short  arc;  jtointed  carbons  and 
short  residue  indicate  flaming  arc  and  immodialely  suggest  an 
abnormal  arc  voltage  or  possibly  undue  entrance  of  air  to  the 
enclosir.g  globe.  An  examination  of  the  globe  may  disclose  a 
crack,  a  nick  at  the  top  or  bottom,  a  globe  tilling  or  loose  in  the 
holder,  or  no  asbestos  washer.  Individual  cases  of  short  arc  and 
long  life  might  occur  from  an  exceptionally  hard  jviir  of  car- 
bons or  from  the  core  having  dropped  out  of  the  upjvr  c«rbc>n. 
Again,  a  pair  of  very  soft  carbons  might  Iv  respo>nsiblo  for  the 
long  arc  and  short  lilc,  but  geiici.illy  spcakiiiii  .1  companvv^n  of 
results  during  .1  certain  period  gives  an  opportunit\  f»'>i  an  cfftciont 
orgaiii/ation  which  is  sure  to  produce  commervSally  satisfactorTr 
and  even  gratifying  results.  —  From  leaflet  issued  by  CAnadian 
General  Electric  Company. 


September,  1902 


THE  CANADIAiN  ELECTRICAL  NEWS 


169 


LARGE  CAPACITY  CIRCUIT  BREAKER. 

The  use  of  very  larj^e  direct-current  generators  for  railway 
service  and  the  necessity  for  securing-  uninterrupted  operation 
has  confronted  electrical  manufacturers  with  a  difficult  and 
serious  problem  in  the  design  of  circuit  breaking  devices, 
as  the  requirement  of  such  large  units  exceed  all  previous  under- 
takings in  the  amount  of  power  delivered  to  the  system.  To 
handle  circuits  of  this  nature  transmitting  such  large  amounts  of 
power  requires  that  a  general  design,  both  mechanical  and 
electrical,  of  the  circuit  breaking  devices  must  be  of  the  highest 
order  to  insure  the  greatest  degree  of  safety  and  reliability  of 
of  operation. 


ping  coil  which  acts  independently  of  the  others  or  they  may  be 
made  to  operate  simultaneously  if  desired.  In  general  this  breaker 
consists  of  an  upper  and  lower  contact  block  connected  together 
by  laminated  copper  brushes.  Upon  these  brushes  phosphor 
bronze  springs  are  placed  and  upon  these  are  the  carbon  con- 
tacts or  arcing  points  ;  the  brushes  are  held  in  contact  with  the 
cantact  blocks  by  means  of  a  toggle  mechanism  locked  by  a 
trigger  attached  to  the  scale  beam.  (The  8000  ampere  breaker 
has  an  adjustable  range  between  the  limits  of  2,000  and  10,000 
amperes).  To  avoid  any  possibility  of  arcing  at  the  laminated 
copper  brnshes,  woven  copper  cables  are  fastened  from  these 
brushes  to  the  carbon  arcing  points. 


Largk  Capacity  Circuit  Rreaker. 


For  the  direct-current  generators  recently  constructed  by  the 
VV'estinghousi'  KIcctric  <fc  Manufac  turing  C^Mnpany  for  the  Boston 
Railway  Company,  it  was  necessary  to  build  switchboard 
apparatus  of  unusual  size,  the  most  notable  of  which  is  an 
automatic  circuit  breaker.  In  the  accompanying  illustration  is 
shown  the  typeoJ  circuit  breaker  supplied  with  the  above  tnention- 
ed  generators.  The  normal  rating  of  the  breaker  being  8000 
amperes  capacity,  places  it  among  the  largest  circuit  breakers 
yet  inanufaclured.  This  piece  of  apparatus  is  an  enlargement  of 
the  standard  Weslinghouse  Type  "  C  "  circuit  breaker. 

The  Weslinghouse  Type  "  C  "  circuit  breaker  is  of  the  lamin- 
ated brush  type  and  is  made  in  1,  2,  3  and  4  pole  combinations, 
each  element  of  the  set  being  provided  with  an  automatic  trip- 


In  operation,  the  action  01  the  circuit  breaker  is  as  follows  : 
The  passage  ol  the  circuit  through  the  lower  stud  bi  ushes  ami 
upper  stud  energizes  the  "  LJ  "  shapcti  magnet  which  attracts  the 
aimature.  This  ri-leases  the  trigger,  unlocking  the  toggle 
joint,  and  copper  spring  brushes  throw  the  breaker  open.  In 
breaking  contact,  the  copper  brushes  leave  the  contact  block  lirst, 
aitled  by  the  piessure  of  the  brushes  which  act  with  the  releas- 
ing spring  instead  of  .igainsl  it,  followetl  by  the  phosphor  bronze 
spring,  then  the  I'arboii  block  or  arcing  point  of  the  out-moving 
breaker  armature  separates  from  its  carbon  contacts  aiul  its 
lircuit  is  broken.  Hy  this  method  the  current  is  gradualK- 
shunted  from  the  carrying  brushes  to  the  carbons,  thus  prevent 
ing  any  arcing  from  the  melal  parts  of  the  breaker. 
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THE  BERLIN-BRIDGEPORT  ELECTRIC  RAILWAY. 

The  town  of  Berlin  and  the  village  of  Bridgeport,  Ont.,  are  now 
connected  by  an  electric  railway,  thanks  to  the  enterprise  of  Mr. 
W.  H.  Breithaupt.  On  the  opening  day  early  in  August  an 
invitation  was  extended  to  the  Berlin  and  Waterloo  township 
councils  and  a  number  of  other  persons,  a  special  car  conveying 
the  party  to  Bridgeport,  where  they  were  banqueted  by  the 
management  of  the  read.  In  responding  to  the  various  toasts, 
Mr.  Breilhaupt,  the  president  of  the  Berlin  and  Waterloo  Street 
Railway  Company  and  the  Berlin  and  Bridgeport  Electric  Rail- 
way Company,  was  highly  commended  for  his  foresight  and 
enterprise  in  extending  the  road  to  Bridgeport.  Ultimately  the 
road  is  likely  to  form  a  belt  line  to  Waterloo. 

The  line  from  Berlin  to  Bridgeport  is  two  and  one-quarter 
miles  long,  of  which  about  one  and  one-half  miles  are  on  private 
right  of  way  and  the  balance  on  Berlin  streets,  for  which  the 
company  has  a  twenty  year  franchise.  The  Grand  Trunk  Rail- 
way is  crossed  by  an  overhead  bridge,  the  steepest  grade  on  the 
approaches  to  which  is  about  three  per  cent.  Otherwise  most  of 
the  grades  are  one  and  one-half  and  two  per  cent. 

The  equipment  consists  ot  one  two-compartment  40  feet  subur- 
ban car,  with  cross  seats  in  one  compartment,  having  Canada 
Switch  &  Spring  Company's  trucks  and  four  Westinghouse  12  A 
motors.  The  car  body  was  built  by  A.  C.  Lariviere,  of  Montreal. 
The  road  is  operated  by  the  Berlin  &  Waterloo  Street  Railway 
Company,  which  has  in  all,  including  the  Bridgeport  car,  14  cars 
and  trailers,  seven  of  them  being  complete  mortor  equipments. 
The  company  recently  installed  an  80  ampere  Gould  storage  bat- 
tery, which  provides  (or  power  also  for  the  new  line. 


LAMP  HINTS. 

The  frosting  of  lamps  much  improves  their  diffu^>ioll  of  light, 
and  their  use  should  be  much  increased  in  view  of  the  agreeable 
and  effective  light  resulting.  Contrary  to  the  common  impres- 
sion, the  loss  of  light  through  frosting  is  verj-  small,  the  average 
total  loss  being  only  about  three  per  cent. 

For  decorative  illumination,  low  candle  power  lamps  should  be 
used,  lamps  of  eight  or  ten  candle  power  giving  much  more 
effective  and  artistic  results  than  those  of  higher  candle  power. 


Do  not  expect  a  lamp  ordered  for  one  voltage  to  give  satisfac- 
tion on  another  voltage.  If  the  voltage  at  different  points  on 
your  system  is  widely  varying,  use  lamps  of  different  voltages  to 
suit. 

The  approximate  variation  in  candle  power  and  life  corre 

sponding  to  various  percentages  of  the  normal  voltage  is  shown 

by  the  following  table  : 

Voltage  Candle  Power  I,ife 

per  cent  of  normal        per  cent,  of  normal       per  cent,  of  normal 
90  per  cent.  •  53  per  cent.  S50  per  cent. 


95 
<37  5 
100 
102.5 
105 
no 


73 
86 
100 
"5 
132 
172 


300 
175 
100 
60 
35 
14 


The  average  life  of  w'att  lamps  is  one-half  that  of  lamps 
having  an  efficiency  of  4  watts  per  candle.  The  3  watt  lamp  has 
about  half  the  life  of  the  2/4  watt. 

For  equal  results  in  useful  life  low  candle  power  lamps  must 
have  lower  efficiencies  than  lamps  of  si.vteen  candle  power. 

Do  not  expect  to  measure  the  efficiency  of  a  lamp  accurately 
with  a  recording  watt  meter.  —  From  Packard  Electric  Company's 
Lamp  Catalogue. 


SPARKS. 

Mr.  H.  A.  Connell,  of  Woodstock,  N'.B.,  has  placed  a  turbine 
wheel  of  150  h.p.  in  the  Davis  mill  properly,  and  another  of 
250  h.p.  is  to  be  installed.  Mr.  Connell  will  supply  power  to  his 
foundry  and  run  his  electric  lighting  system.  Mr.  Connell,  by 
the  use  of  the  water  power  of  the  Meduxn.tkeag,  expects  to 
effect  a  saving  in  fuel  of  over  $3,000  per  j'ear. 

Suit  has  been  entered  against  the  town  of  Orillia,  Onl.,  by 
P.  H.  Patriache  and  the  Electrical  Maintenance  &  Construction 
Company,  of  Toronto,  to  recover  the  sum  of  8220,000  as  damages 
claimed  for  the  breaking  cf  a  contract  for  the  building  of  a  power 
plant,  the  company  claiming  that  the  town  officials  were  negli- 
gent, and  so  contributed  to  the  delays  which  finally  caused  the 
rupture.  The  defence  enters  a  general  d  n'al  10  lhi>  charge, 
and  says  that  the  contractors  brought  the  trouble  upon  them- 
selves. 


McGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I<aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 

TRflDE>  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  .Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  re  nized  medium  for  'auvertise- 
-  ments  tor  Tenders. 


iCANADIAN  CONTRACT  RECORD! 

TORONTO./  .  .  "  c 


THE  GflNflDlflN  HEINE 
SHFETV  BOILER  GO. 

JOHN  J.  MAIN.  Manager. 
Esplanade,  0pp.  SheTb»ame  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 


for  all  pressuii-s.  duties   and  fuel 
From  7S  to  600  h.  p.  each.    N.  B  — \Vc  do 
not  make  small  boilers. 

Ri-ri  RKNcrs  :—  The  Toronto  Electric 
Light  Co  .  Limited  ;  The  T  Eaton  Co.. 
Limited  ;  The  Massev  Harris  Co  .  Limited. 
The  Gutla  Percha  Rubber  &  Mfp.  Co  . 
Dominion  Radiator  Co..  Central  Prison, 
l-'oresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  workiriit. 


Improved 


"Samson"  Battery 


Owing-  to  its  g:reat  streng^th 
and  recuperative  powers  the 
"  Samson  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc 


I'aiui  Quclx'C  : 


John  Forman('""^,^'"')  Montreal 


J  John  Starr,  Son  &  Co.,  Limited 


r.  O.  Box  448 


HALIFAX.  N.S. 
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THE  PORTAGE  LA  PRAIRIE  PLANT. 

Aurora,  Ont.,  Aug.  14th,  1902. 

Editor  Electrical  News  : 

Dear  Sir,— The  description  in  last  issue  of  the  Electrical  News 
of  the  Central  Electric  Company's  lighting  plant  is  somewhat 
incorrect.  Having  had  charge  of  the  plant  for  two  years,  from 
June,  rSgi,  to  June,  1893,  I  know  pretty  well  as  to  the  start  of 
the  business. 

The  first  installation  consisted  ot  two  old  second  hand 
boilers,  48  and  52"xi4',  ;ind  a  13x34  Wheelock  engine,  10  ft.  fly 
wheel,  one  750  light  National  and  one  650  light  Thomson  & 
Houston  alternator  ;  two  independent  sets  of  primaries  on  the 
streets,  and  arranged  on  switchboard  so  as  to  be  switched  on  to 
either  machme  or  run  separately.  In  the  fall  of  1892  a  low 
pressure  cylinder  was  put  in,  making  the  engine  a  cross  com- 
pound condensing  one,  the  same  as  in  illustration,  also  a  54"xi4' 
boiler,  independent  iron  stacks  to  each  boiler.  A  25  light  Ball 
arc  machine  was  also  added  to  the  plant,  with  seven  arc  lights 
of  2,000  c.p.  on  the  main  street. 

Yours  truly, 

W.   H.  BiRCHARD. 


TESTS  OF  THE  SLEEPER  ENGINE. 

We  have  received  a  copy  of  a  report  on  tests  of  the  sleeper 
engine  made  at  McGill  University,  .Montreal,  by  Homer  M. 
Jaquays,  Assistant  Professor  in  Mechanical  Engineering.  The 
engine  tested  was  a  single  cylinder,  single-acting  engine  of  about 
12  brake  horse  power.  The  steam  used  was  about  98  per  cent, 
dry.  The  object  of  the  trials  was  to  determine  the  steam  con- 
sumed by  the  engine  per  brake  horse  power  per  hour  when 
working  at  various  loads.  The  loads  chosen  were  approximate- 
ly one-third  full  load,  two-thirds  full  load,  and  full  load.  Trials 
were  made  for  a  length  of  lime  sufficient  to  obtain  results  accur- 
ate enough  for  comparative  purposes.  From  the  results  obtained 
it  was  inferred  at  what  cut-off,  pressure  and  speed  the  engine 
would  work  economically,  and  trials  of  longer  duration  were 
made  under  these  conditions.    In  all  cases  the  results  obtained 


from  the  shorter  trials  agreed,  within  the  limits  of  error,  with 
those  obtained  from  the  longer  trials.  The  steam  consumed 
per  brake  horse  power  per  hour  is  low  for  an  engine  of  this 
small  size.  Professor  Jaquays  s'ates  that  it  is  considerably  lower 
than  that  of  any  other  rotary  engine  tested,  to  th  date, at  in  the 
McGill  laboratory. 

The  results  obtained  from  the  trial  are  given  as  follows  : 

Trial  B.H.P.  Revs,  per  Steam  used  per  Steam  pressure 

No.  min.  B.H.  P.  per  hour  guage 

1  5-63  650  56  5  44  /J  f>'l'  '^'iid. 

2  10.2  707  40-4  53  2-3  full  load. 

3  13.1  726  36.4  84  full  load. 

The  British  thermal  units  for  B.H.P.  per  hour  were  :  Trial  i, 
905  ;  trial  2.  647  ;  trial  3,  590.  Variations  in  speed  between  650 
r.p.m.  and  725  r.p.m.  made  very  little  difference  in  economy. 

In  trial  No.  3,  full  load,  36.4  pounds  steam  per  brake  horse- 
power per  hour  were  used.  This  is  an  exceptionally  good  result 
for  a  single  acting  single  cylinder  engine. 

The  sleeper  engine  is  now  manufactured  by  the  Sleeper  En- 
gine Company,  Limited,  at  15681.  Antoine  street,  Montreal. 


PERSONAL. 

Mr.  W.  Cowan  has  resigned  as  manager  of  the  Revelstoke 
Water,  Light  &  Power  Company,  and  has  been  succeeded  by 
Mr.  Robert  Gordon. 

Mr.  G.  Grove  has  been  appointed  superintendent  of  the 
municipal  electric  light  plant  at  Parry  Sound,  Ont.,  at  a  salary 
of  $900  per  annum. 

Mr.  Charles  N.  Peake,  of  the  Toronto  Technical  .School  staff, 
spent  his  vacation  in  the  draughting-room  of  the  General  Electric 
Coinpany  at  Lynn,  Mass. 


The  Bell  Telephone  Company  are  erecting  an  addition  to  their 
manufacturing  plant  in  Montreal,  to  cost  about  $20,000. 

The  town  council  of  Rat  Portage,  Ont.,  will  submit  a  by-law 
to  the  ratepayers  providing  for  the  consliuction  of  an  electric 
railway  from  Rat  Portage  through  Norman  to  Keewatin. 


THIS  GUARANTEE — the  strongest  ever  given^with  any  engine  goes  with  every  McEwen. 
lore  positive  proof  could  be  given  as  to  its  regulation. 

"  The  engine  shall  not  run  one  revolution  slower  when  fully  loaded  than  when  running  empty  antl 
reduction  of  boiler  pressure  from  the  greatest  to  th  it  necessary  to  do  the  work  will  not  reduce  the 
rine  one  revolution.    ANY  ENGINE  FAILING  TO 


speed 


MEET  THIS  GUARANTEE 


I'ROPEI^TY 


THE   PURCHASER  UPON  PAYMENT  qV 


the  engme 
BECOMES  THE 
ONE  DOLLAR. 

For  electric  lighting,  electric  railway,  electric  crane  and  mine  haulage  the  McEwcn 
cannot  be  surpassed.    Let  us  send  you  the  Catalogue. 
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NOTES. 

Hon.  Thomas  Greenway  has  under  consideration  a  scheme  to 
iig-ht  all  his  farm  buildings  at  Crystal  City,  Man.,  by  eleclricity, 
and  at  the  same  time  generate  sufficient  power  to  furnish  light 
for  the  village.  An  engineer  is  now  making  an  estimate  of  the  cost. 

The  Toronto  Electric  Light  Company  have  removed  their 
general  offices  to  their  new  build-ng,  lo  to  14  Adelaide  street 
east.  In  their  show-room  they  are  displaying  a  line  of  the  most 
artistic  electric  light  fixtures,  including  a  selection  of  L'Art 
Nonveau  fixtures. 

Sampling  steam  to  obtain  a  fair  average  for  quality  determin- 
ations is  sometimes  attended  with  considerable  unreliability, 
according  to  Professor  John  Goodman,  of  the  Yorkshire  College, 
Leeds.  In  a  paper  before  the  recent  meeting  of  the  British 
Association  for  the  Advancement  of  Science,  at  Bradford, 
England,  in  which  he  described  a  new  form  of  calorimeter  he  had 


designed  for  measuring  the  moisture  in  steam,  he  referred  lo  a. 
case  where  three  sampling  pipes  were  inserted  in  a  steam  pipe 
at  different  points,  the  boilers  feeding  the  pipes,  it  should  be 
added,  priming  very  seriously.  In  one  case  the  sample  was 
taken  by  a  vertical  pipe  at  the  low  end  of  a  nearly  horizontal 
length  of  pipe  near  the  engine  steam  chest.  The  moisture 
present  was  over  40  per  cent.  Another  vertical  sampling  pipe 
was  put  in  a  horizontal  length  of  steam  pipe  close  to  the 
boilers.  The  quantity  of  moisture  was  found  to  be  19  per  cent.  ; 
a  horizontal  sampling  pipe  close  to  the  last  gave  2  per  cent. 

Congratulations  are  being  extended  to  Mr.  J.Alex.  Culverwell, 
of  Peterborough,  who  on  August  14th  took  as  his  life  partner 
IVIiss  Jessie  Houghton,  daughter  of  Mr.  J.  D.  Hill,  of  .\ew  York, 
and  sister  o£  Mrs.  (Captain)  H.  H.  King,  of  Penryn  Park,  Port 
Hope.  The  ceremony  was  performed  in  St.  John's  church,  Port 
Hope,  by  Rev.  E.  Daniel,  assisted  by  Rev.  Principal  H. 
Symonds,  Trinity  College  School. 


MANUP  ACTI'KF.RS  Ol"  HI(,H  Ul.ASS 

T6i6Dlion6  flDoaraius 

For  Farmers'  Lines,  Interior  Systems,  or 
Town  Exchanges,  and  Dealers  in 

El6GiriGal  SUDDli6S 


NO.  24 


Send  Pt>ST  Card  i-or  OfR  Catai.ogi'e. 

128  Bay  Street, 

TORONTO. 


Dick^  Kerr  &  Company 
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TRADE  NOTES. 

Westinghouse,  Church,  Kerr  &  Companj'  announce  the 
removal  of  their  New  York  office  from  the  Havemeyer  Building, 
26  Cortlandt  street,  to  the  Maritime  Building,  Nos.  8  to  10  Bridge 
street,  opposite  new  Custom  House  and  near  Bowling  Green. 

The  R.  E.  T.  Pringle  Company,  Limited,  Montreal,  are  putting 
on  the  market  a  device  for  controlling  the  current  used  by  flat 
rate  customers  which  promises  to  have  a  large  sale.  It  was 
exhibited  during  the  convention  of  the  Canadian  Electrical  Asso- 
ciation at  Quebec,  where  it  was  very  favorably  commented  upon 
by  those  who  saw  it. 

The  Canadian  General  Electric  Company  are  sending  to  their 
customers  a  neat  leather  binder,  in  order  to  provide  a  handy 
means  of  keeping  in  easy  reach  the  descriptive  literature  which 
they  send  out  from  time  to  time.  By  a  unique  arrangement 
printed  matter  may  be  easily  and  quickly  inserted  in  the  binder, 
eventually  forming  a  complete  and  up-to-date  catalogue  of  their 
products.  One  of  their  most  recent  publications  is  a  catalogue 
and  price  list  of  sockets  and  receptacles,  which  contains  much 
information  and  which  should  be  in  the  hands  of  all  persons 
interested.    This  catalogue  is  No.  314. 


The  Canada  Atlantic  Railway  have  completed  a  private  metal- 
lic circuit  telephone  line  between  Ottawa  and  Depot  Har- 
bor. In  its  construction,  covering  a  distance  of  262  miles  and  re- 
turn, about  524  miles  of  copper  wire  have  been  strung.  Part  of  the 
contract  was  executed  by  Mr.  Robert  Anderson,  electrician,  of 
Ottawa,  while  the  remainder  was  carried  out  by  the  company  un- 
der the  direction  of  Mr.  LaBrie. 

Messrs.  Longmans,  Green  &  Company,  39  Paternoster  Row, 
London,  E.C.,  have  issued  a  Text-Book  of  Electrochemistry. 
The  book  is  by  Svante  Arrhenius,  professor  at"  the  University  of 
Stockholm,  and  has  been  translated  into  English  by  John 
McCrae.  The  basis  of  the  work  is  a  series  of  lectures  delivered 
by  the  author  at  the  University  in  the  autumn  of  1897.  The  work 
contains  seventeen  chapters,  treating  of  such  subjects  as 
electrolytes,  calculation  of  electro-motive  forces,  potential 
differences  between  two  bodies,  development  of  heat  by  the 
electric  current,  etc.    The  retail  prices  is  9s  6d  net. 
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Electrical,  Mill  and  Factory  Pur- 
poses. We  give  full  results  in 
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the  simplest,  cheapest  and  best. 
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have  two  primary  and  three  second- 
ary voltages.  Each  secondary 
voltage  can  be  varied  to  suit  either 
the  varying  line  voltages  of  an 
extensive  transmission  system,  or 
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All  transformers  are  arranged  for  three-wire  secondarj'  distri- 
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Carse  &  Daly,  dealers  in  electrical  supplies,  Victoria,  B.C., 
have  sold  out  to  the  Nesbitt  Electric  Company. 

The  Gee  Electrical  Engineering  Company,  of  Toronto,  have 
secured  the  contract  for  installing  storage  batteries,  dynamos 
and  motors  at  the  Burlington  Bridge,  Hamilton,  for  the  Dominion 
Govern  ment. 

The  Shawinigan  Water  &  Power  Company  have  submitted  to 
the  Dominion  Government  a  proposition  to  light  the  channel  of 
the  St.  Lawrence  river  from  Montreal  to  (Quebec.  The  details  Of 
the  plan,  which  is  one  of  the  most  comprehensive  of  the  kind 
ever  proposed,  have  been  laid  before  the  Government. 

Judges  Morgan  and  Mahalfy,  and  Mr.  J.  F.  H.  Wyse,  of 
Brantford,  have  taken  evidence  in  the  arbitration  case  for  the 
purchase  by  the  corporation  of  Gravenhurst,  Ont.,  of  the  electric 
plant  owned  by  the  Gravenhurst  Electric  Light  Company.  The 
corporation  offers  $13,000,  while  $18,500  is  asked. 

The  Cape  Breton  Electric  Company  hopes  in  the  near  future 
to  have  in  operation  the  longest  electric  tramway  system  in  the 
Maritime  Provinces  and  the  most  modern  power  hou.se  east  of 
Montreal.  The  cars  for  the  Sydney .  service  have  arrived  and 
those  for  the  suburban  line  are  expected  shortly. 

Messrs  T.  Pr'ngle  &  Sons,  of  Montreal,  have  reported  to  the 
Water  and  Light  Commissioners  of  Fort  William,  Ont.,  that  it  will 


cost  $207,000  to  develop  2,000  horse  power  at  the  Ecarte 
Rapids.  The  question  is  now  under  consideration.  It  is  probable 
that  meters  will  be  installed  on  the  Fort  William  lighting  sj  siem. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical  Purposes.  Best  quality,  '.o\x 
prices,  prompt  shipments.  Thumb-trimmed,  cut  sheets  or  >(r^"i-e:. is 

JOHNSON.  WILLATS  &  CO..  "^"VsaTr"' 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  Vork  oc 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  abo>-e  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  aJI 
makes  of  dj-namos  in  stock,  which  they  loan  while  repairs  are  being  made-  Tbeir 
factory  is  so  arranged  that  they  can  run  night  and  day.  and  wArk  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 
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and  ready  for  shipment,  2,000  Cedar  Tele- 
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Killaloe  Station,  Ont. 
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and  night  for  over  three  years  (equal  to  seven  years 
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minute  through  any  defect  in  the  engine  and  have  never 
expended  a  dollar  in  repairs.  It  is  still  running  noiselessly 
and  without  vibration.  " 
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By  a  fire  which  started  in  the  mills  of  A.  McKillop  &  Sons  at 
West  Lorne,  Ont.,  the  plant  ot  the  Electric  Light  Company  was 
damaged  to  the  extent  of  $2,000. 

The  Canadian  General  Electric  Company  secured  the  contract 
for  the  electric  light  plant  for  Newcastle,  N.B.,  at  the  price  of 
$8,750.  E.  Leonard  &  Sons,  of  London,  will  supply  a  125  h.  p. 
automatic  cut-off  engine  and  fixtures,  at  $1,730. 

The  Great  Fall  Power  Company  have  requested  the  city  coun- 


cil of  Winnipeg,  Man.,  not  to  give  exclusive  privileges  over  the 
Louise  bridge  to  an)-  other  company,  as  they  contemplate  build- 
ing an  electric  railway  from  Winnipeg  river  to  the  city. 

Mr.  E.  S.  Harrison,  of  Winnipeg,  has  made  a  proposition  to 
establish  electric  light  and  telephone  systems  at  Carberry,  Man. 
He  offers  to  light  the  streets  Viith  three  arc  lights  and  52  c.  p. 
incandescent  lights  tor  $800  per  year,  and  to  provide  telephones 
at  $12.50  per  year  for  residences  and  $25  for  business  establish- 
ments. 
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The  Suburban  Electric  Railway  Company  are  negotiating  for 
the  extension  of  their  line  to  Islington. 

Woodstock,  Ont.,  has  sanctioned  a  by-law  to  raise  $fo,ooo  for 
improvement  and  extension  of  electric  light  plant. 

A  thirty-five  light  arc  machine  is  to  be  added  to  the  electric 
plant  of  the  corporation  of  New  Westminster,  B.C. 

A  new  hotel  is  to  be  built  at  Dorset,  Ont.,  in  which  an  eleciric 
light  plant  will  be  installed.  The  architect  is  Mr.  R.  M.  Ogilvie, 
of  Toronto. 

It  is  the  intention  of  Mr.  Fraser,  manager  of  the  Petrolia 
Electric  Light  Company,  to  make  improvements  to  the  plant,  at 
an  approximate  cost  of  $7,000. 

It  is  reported  that  the  Westinghouse  Air  Brake  Company  have 
definitely  decided  to  establish  a  factory  in  Hamilton  for  the  manu- 
facture of  electrical  apparatus. 

The  ratepayers  of  Longue  Pointe  have  voted  in  favor  of  grant- 
ing a  franchise  to  the  Montreal  Street  Railway  Company  to 
extend  their  Notre  Dame  street  line  to  the  parish. 


The  corporation  of  Lucknow,  Ont.,  has  taken  prices  on  the 
installation  of  an  electric  light  plant.  Particulars  may  be 
obtained  from  Mr.  Hugh  Morrison,  village  clerk. 

The  ratepaj'ers  of  Sandwich  West  recently  voted  down  the 
by-law  to  gcant  a  bonus  of  $5,000  for  the  extension  of  the  Sand- 
wich, Windsor  and  Amherstburg  Electric  Railway  to  Amherst- 
burg. 

It  is  understood  that  the  St.  Johns  Electric  Light  Company 
have  signed  an  agreement  to  purchase  power  from  the  Montreal 
Light,  Heat  &  Power  Companj-,  and  that  the  work  of  building 
the  line  is  now  under  way. 

At  the  Deauville  motor  car  races  on  August  24lh,  the  race  for 
the  kilometre  championship  of  the  world  was  won  bv  Gabriel  on 
a  motor  car.  He  made  the  distance  in  26  2-5  seconds,  which  is 
at  the  rale  of  84  miles  an  hour. 

The  Bell  Telephone  Company  have  found  it  necessary  to  in- 
crease the  accommodation  at  their  Toronto  Exchange,  for  which 
puspose  a  new  building  will  be  erected  adjoining  their  present 

exchange  on  Temperance  street. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


DuraLble. 


White  and  Colors. 
COLOH  CARDS  AND  PARTICULARS  FROM 


W.A.  FLEMING  &  CO., 

771  Craig:  st.,  Montreal. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc. 


Electric  Automobies 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.ta.lcgij.e  and.  Frires 

Canadian  Motors,  Limited  710-724  Yonge  St.,  Toronto 

SaLinson. 

Turbines 

UNEXCELLED  FOR  USE  1\  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  Horizorvta.1, 

Sirvgle  or  in  Pamirs. 

Catalogues  and  Estimates  fiiiiiislied 
on  application. 

The  Wm.  Hamilton  ManTg  Co., 

PETEKBOROUGH,  ONTARIO. 


September,  190:. 


TME  CANADIAN  ELECTRICAL  NEWS 


III. 


BANK.DFflCE: 

DBUGSTOREFITTINGS.  -^^^-^btND  YQH 


If  you  want  to  ...   •  • 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


ESTABLISHED  1849- 


Charles  F.  Clark, 

President. 


Jared  Chittenden, 

Treasurer 


BFf  ADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the.  Civilized 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.SA. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cop 
trolling  circumstances  of  every  seeker  of"  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met  hants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  e6fort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  olitained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.;  Hamilton,  Ont. ; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


21  Beury, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Specl\l  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


I  GO. 


WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 


\^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  oevr 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 


THE  ENGINEER 

Is  the  Oldest  and  Greatest  American  Authority  on 
Practical  Mechanical  and  Electrical  Eng'ineering. 

Pxjblished  Semi-Monthly 

30  READING  PAGES  PER  ISSUE 

Printed  in  English 

You  will  be  interested  in  reading  THE  ENGINEER  and  becoming 
conversant  with  engineering  progress  in  America. 


$3 


rr\    PER  YEAR,  POSTPAID. 
♦  >JvJ  Specimen  Copy  FREE  Upon  Request. 


THE  ENGINEER  PUBLISHING  CO.,  CLEVELAND,  U.S.A. 


RECENTLY  PUBLISHED 


Gf\Nf\Dlf\N 
Hf\ND-BOOK 

OF 
f=\ND 

BLECTRICITY 


170  Pages 
illustrated 


By 

William 
Thompson 

In  Strong  Cloth  Binding 


® 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO  CANADA 


Send  for  Table  of  Contents. 


IV. 


THE  CANADIAN  ELECTRICAL  NEWS 


September,  1902 


\cO-/\ 


Milde  A* 

Thebtst 


QUEBEC  ftCENTb 


JELE  PHONES 


smtcii-Boaras  and  iiiiMiiGiators 

 .  .  >  Cor.  Cr 


rres,  MontreaJ 

James  St, 

FIRE  ALARM  APPARATUS  and  j  MOlSTR&rtL 

TELEGRAPH  INSTRUMENTS  ® Telephone N^n.o. 


Electric  Fixtures 
Rosettes,  Sockets,  Cvit-Outs, 
InLca.ndescer\.t  L^mps 

Our  Goods  are  High-Grade,  Olr  Prices  are  Right. 

MUNDER.LOH  <a  CO..     61  St.  Sulpice  St.,  Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  GKOSS-flRMS 


WRITE  FOR  PARTICULARS. 


flT6ifjon6S4.50 


Gunranteetl  to  <iiv(  Sat isfm  ( inn . 


Apply  for  Pamphlets  and  ParticflaRS  t< 


TheSAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square,  Montreal.  Que. 

Tel.  :Main  4546.       Tel.  East  17. 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

THE  J.  G.  McLaren  belting  co. 

FACTORY:  MONTREAL  TORONTO.  VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 

I^r  DYNAMOS 

MOTOR^S  "'"C-.--' 

M.  M.  A  ^«  wr         Connected  or  Belted. 

High  efficiency.    I^esijjned  for  any  required  speed  or  voltasje. 
We  contract  for  complete  in.stallations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


INTERIOR  CONDUIT 


This  pipe  fills  all  of  the  requirements  ot  and  is  ap- 
proved by  the  I'nderwriters  National  Electric 
.Association,  .ind   i-^  now  made  in  Cao.ida  by 

THE  RICHMONDT  CONDUIT  &  MFG.  CO.,  limited 

15-17-19  J«ivis  Street,  TORONTO,  CANADA 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XII.— No.  lo 


TORONTO,  CANADA,  OCTOBER,  1902 


PRICE  ID  CENTS 
$1  oo  Per  Year 


GET  OUR  PRICES  FOR 

fliiernaiino 

Generators  and  Motors. 
Direct  Gnrrent 
Generators  and  Motors, 
flrcyniDs. 
Transiormers,  Etc. 

Bear  in  mind  we  are  manufacturers  of  many  years'  experience 
and  our  guarantees  in  every  case  have  been  fulfilled. 

The  United  Electric  Co.,  Limited.   Toronto,  Ca^n. 


~ADIAN  INDUSTRIES 

CANADIAN  GENERAL  ELECTRIC  CO. 

1^  1 I^£D 


Head  Office  : 


TORONTO,  ONT, 


MON'!Ri:.\L  HALIFAX 


IDISTRICT  OFFICES: 

OTTAWA       VVINNIPHG       VANCOUVER       \  ICTORIA  ROSSLAND 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans" 
missions.    Electric  Railways,  I,ighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.R.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.    Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TOBONTO,  CANADA. 
TeleDhones  -f  Office— Long  Distance,  Main  8047. 
leiepnones  |  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Merv.  Am.  Soc.  C.E.     Mern.  Ain.  S<ic.  M.E. 

CONSULTING  ENGINEER 

Water  Powep  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL,  P.Q. 

Head  Office  American  Works,  94  Gold  St. 
New  York  City. 


F.  N.  Phillips,  President. 


Hi  F.  nm  m 


Geo.  H.  Olney  and,  Secretary-Treasurer. 


(LinVtlTEID) 

MONTR&f\U  Of\Hf\Uf\ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  \. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  .Agent,  241  Madison  Street. 


ELECTRIC  REPAIR 

AND  CONTRACTING  COT. 

619  Lagauchetiere   Street,     -    Montreal,  , Quebec 


//FOCARTYBROS. 


jj     tlectrical  Goiitraclors  and  Engineers 


'1H  St.  James  Street 


MONTREAL 


f 

i 
1 


I 

i 
i 


75/>e  GEE  ELECTRICAL 

ENGINEERING  CO.,  Limited 


Telephone  Main  3319 


II  Colborne  Street,  TORONTO. 


Ma-nvifa-ctvirirvg  Electrical  Engineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured, 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  COULD  PATENT  STORAGE  BATTERY. 

Contractors  for  Complete  histallations,  Wiring-  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells,  Telephones,  Etc. 

Plans  and  Specitications  submitted 


I 
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PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.  - — ■       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-Smith  Con\p©Lny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 


Good  Workmanship  Is  of  No  Value 

unless  combined  with  good  materials. 
RELIABLE  supplies  are  our  specialty  ;  send  us  a  trial  order  and 
be  convinced,  or  favor  us  with  an  opportunity  of  quoting  when  you 
are  next  in  the  market  for  any  class  of 

Str66t  Railway  orEL6cirlGai  SuDDiies 

J.  A.  DAWSON  &  CO. 


745  CroLig  Street. 


MONTREAL.  Qvie. 


The  Goldie  &  McCullocli  Co.,  Limited, 


OMTARIO, 


CAISTAIDA 


Recently  received  tlie  following-  unsolicited  Io!,limonial,  which  speaks  for  itself  : 


Toronto,  Aug.  6th,  1902. 

Thk  Goldie  &  McCulloch  Co  ,  Galt,  Ont, 

DnAK  Sirs  :-In  our  recent  fire  which,  as  you  know,  was  a  total  wreck,  antt  of  whirh  we  are  sending  you  a  photo  by  tliTs  mail,  wt- 
had  two  Goldie  it  McCulloch  safes  in  which  we  kept  all  our  books.  They  have  come  throush  the  fire  in'reniarkable  shape  and  we  feel 
that  our  praise  for  your  safes  cannot  be  great  enough.  This  fire  was  an  extremely  hot  one,  the  h  cality  in  which  these  sales  were  being 
surrounded  by  hay  and  giain  as  well  as  large  quaiuities  of  packages,  barrels  and  boxes.  We  might  say  that  evcrvthing  was  burned  to  a 
crisp,  hea  y  iron  being  twisted  and  melted  into  frightful  shape.  We  had  almost  given  up  all  hov)e  of  being  able  to  get  the  books  an<I 
documents  from  the  safes  in  such  a  manner  as  to  make  them  of  any  \ise  to  us,  which  we  can  assure  you  would  have  been  a  very  serious 
matter.  We  were  agreeably  surprised,  however,  on  reaching  them.  While  we  found  the  safes  somewhat  warjied  and  bent  on  the'  outside, 
yet  all  our  books  and  documents  came  out  in  such  a  manner  that  we  can  get  evcTything  from  them  all  right.  This  without  a  doubt  was 
an  extremely  hot  fire,  and  the  way  in  which  ihey  came  through  it  leaves  no  room  for  question  as  to  the  manner  in  which  thev  are  made 
and  the  stuff  Ihey  are  made  of. 

Again  congratulating  you  on  the  .safes  you  turn  out  and  trusting  we  will  have  the  pleasure  of  purchasing  from  you  when  we  again 
rebuild,  as  we  know  of  none  better,  we  are,  Yours  truly, 

'  P.  Mcintosh  &  .son. 


Wc  Make 


CAT  .I.OGUE  AND  ANY  OTHKK  I.NFORMATION  ON  APPUCATION. 


WHEELOt  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PfMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOODWORKING  MACHINEUY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
I  RICTION    CLUTCH    COUPLINGS,     I-RICTION    CLUTCH     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 
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SPARKS. 

Extensive  improvements  are  being-  made  to  the  electric  plant 
at  North  Bay,  Ont. 

The  Armstrong  Light  &  Power  Company  has  been  formed  at 
Armstrong,  B.  C,  to  supply  light  and  power. 

The  annual  meeting  of  the  Quebec  Railway,  Light  &  Power 
Company  has  been  called  for  October  gth. 

The  Phoenix  Electric  Lighting  Company,  Limited,  of  Phoenix, 
B.  C,  has  been  incorporated,  with  a  capital  of  $50,000. 

Mr.  Bretbour  contemplates  building  an  electric  railroad 
between  St.  Marys  and  Kirkton,  so  as  to  handle  his  implement 
trade. 

The  machinery  for  the  Ross  Rifle  factory  now  in  process  ot 
construction  at  Quebec  is  to  be  operated  in  gangs  by  electric 
motors. 

The  Ontario  Government  is  installing  electric  apparatus  at  the 
Orillia  Asylum,  where  80  horse  power  will  be  used  for  motors 
and  light. 

A  by-law  to  purchase  the  water  and  electric  light  plants  at 
Revelstoke,  B.  C,  was  carried  by  the  ratepayers,  the  vote  being 
85  for  and  9  against. 

There  has  been  installed  at  the  Ontario  Agricultural  College, 
Guelph,  Ont.,  an  electric  plant,  consisting  of  50  k.  w.  dynamos 
and  two  12x12  McEwen  high  speed  engines,  the  latter  supplied 
by  the  Waterous  Engine  Works  Company,  of  Brantford. 

Incorporation  has  been  granted  to  the  Mexican  Light  and 
Power  Company,  to  cany  on  business  in  Canada  as  an  electric 
light,  heat  and  power  company.  The  incorporators  include 
Messrs.  D.B  .  Pearson,  of  Halifax,  R.  E.  Harris,  C.  H.  Cahan, 
H.  A.  Lovett  and  Fred.  Pearson. 

It  is  the  intention  to  operate  the  machinery  in  tlie  new  Cana- 
dian Pacific  Railway  workshops  at  Montreal  by  means  of  direct 
connected  motors.  Direct  current  motors  will  be  employed  for 
this  purpose,  owing  to  the  varying  speed  of  the  machines.  A 
separate  lighting  plant  will  also  be  installed,  for  which  alternating 
current  will  be  used. 

Mr.  R.  A.   Ross,   E.  E.,  of  Montreal,   has  reported  on  the 


valuation  of  the  plants  of  the  Owen  Sond  Electric  &  Illunainaiing 
Company  and  the  Owen  Sound  Gas,  Light  &  Fuel  Company. 
Based  on  his  report  the  council  have  offered  $29,507.64  for  the 
electric  light  plant  and  $32,817  for  the  gas  plant.  These 
figures  are  not  likely  to  be  accepted  by  the  companies,  and  it  is 
probable  that  the  matter  will  be  submitted  to  arbitration  under 
the  terms  of  the  Conmee  Act. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Hours 

■  

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

P.M. 

5.20 

P.M. 

6.00 

13.20 

2  .  .  .  . 

5.20 

" 

6  00 

13.20 

3  

// 

5.20 

6.00 

1 3. 20 

4  

5.20 

6.00 

13.20 

5  •■• 

'/ 

5.20 

6.00 

13.20 

6. . . . 

8.30 

6.00 

9- 30 

7.... 

9-30 

6.00 

8.30 

8.  . . . 

10.30 

6.00 

7- 30 

9. . . . 

11.30 

6. 00 

6.30 

II.... 

0.30 

6.00 

5-30 

12  ...  . 

1.30 

6.00 

4-30 

13. . . . 

2.40 

6.00 

3.20 

14.... 

No  Light. 

No 

Light. 

15. . . . 

16  

17  ... 

A.M. 

5.00 

A.M. 

8.30 

3.30 

18. . . . 

5.00 

9- 30 

4-30 

19.... 

5.00 

10.30 

5- 30 

20. . . . 

5.00 

6.45 

21  ...  . 

5.00 

0-45 

7-4.S 

22. . . . 

5.00 

1.50 

8.50 

23.... 

5.00 

3.00 

10.00 

24. . . . 

5.00 

4.00 

1 1.00 

25.... 

5.00 

5.00 

12.00 

26.... 

5.00 

6.00 

13.0  J 

27.... 

5.00 

6.30 

•3-30 

28.... 

5.00 

6.30 

'3- 30 

29... . 

5.00 

6.30 

'3- 30 

30.... 

5.00 

6.30 

'3-3" 

Total  -48.50 


JACK  SHAFT  EQUIPMENT 

For  Electric  UoM  and  Power  Flams. 


SEND  FOR 
200  PAGE 
CATALOGUE. 


Floor  Stands, 

Self-Oilino-  Pillow  Blocks. 

Steel  Shafts, 

Friction  Clutch  Pulleys, 

Clutch  Couphngs, 

Iron  Pulleys, 

Iron  Centre  \\^^ocl  Rim 

Pulleys 

Belt  Tighteners,  Etc. 


Plains  a.n(3.  Estima-tes  Fui^nisHed 


D 


ODGE  M'F'C  CO.,  OF  TORONTO,  LIMITED 

Engineers.  Founders  and  Machinists. 

TORONTO,  ONT 
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Our  new  types  of  Packard  Trans- 
formers undoubtedly  represent  the 
acme  of  transformer  construction 
to-day  and  in  their  actual  perform- 
ance surpass  the  claims  made  for 
any  other  transformer. 

Constructed  along  new  lines,  much 
'more  compact  than  the  old  styles, 
with  increased  space  for  ventilation, 
a  low  difference  in  potential  be- 
tween layers,  an  almost  indestruct- 
ible insulation    between  the  coils 
and  iron  and  between  the  individual 
coils,  types  R  and  S  give  not  only 
^^^^^       the  maximum  of   safety    but  the 

Highest    efficiency    and  Closest 
regulation. 


We  shall  be  pleased  to  enter  into 
correspondence  with  everyone  seek- 
ing absolutely  the  highest  efficiency 
in   transformer  service  such  as  we 
know   will  come  from    the   use  of 
types  R  and   S,   Packard  Trans- 
formers. 


Descriptive  pamphlet  on  request. 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  setting,  outward 
discharge  type.     This  arrangement  can  be  placed  in  any  part  of  the  line  of  shafting,  when 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  the  case  if 
desired.     We  have  designs  for  many  other  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  stating  conditions  under  which  power  is  to  be  developed. 


BK.VNCII   OI  FICES  : 

Toronto,  Montrea.!, 
Halifax,  N.  S. 
R.ossl{\nd  and 

Greenwood,  B.  C. 


wgNCKES 
TKJ^^/i^CHINE 

Company 


Main  Office  and  Works  ; 

5J  l.aiisilinvin'  S(. 

SHERBROOKF,  QUE. 


CANADA. 
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SPARKS. 

Mr.  R.  A.  Estey,  of  Fredericton,  N.B.,  is  installing  an  electric 
light  plant  in  his  saw  milt. 

The  Bell  Telephone  Company  intend  laying  more  underground 
conduits  in  the  city  of  Ottawa. 

A  company  is  being  formed  at  Levis,  Que.,  to  engage  in  the 
inanufacture  of  st-eet  railway  cars. 

The  Windsor,  Sandwich  and  Amherst  burg  Railwaj'  Company 
have  decided  to  extend  their  line  from  Ojibwa  to  Amherstburg. 

The  Montreal  branch  of  the  Canadian  General  Electric  Com- 
pany has  been  removed  to  new  and  more  commodious  quarters 
at  81  St.  Peter  street,  corner  St.  Sacrament. 

Tenders  for  installing  an  electric  light  plant  in  the  City  Hall, 
Toronto,  will  be  received  by  the  Mayor  up  to  October  14th.  The 
generator  will  be  a  25  kilowatt  machine. 

The  contract  for  water  wheels  for  the  power  development  of  the 
Vancouver  Power  Company  at  Coquitlam  Lake,  B.C.,  is  reported 
to  have  been  secured  by  the  Pell  on  Water  Wheel  Companj'. 

The  Dominion  Coal  Company  are  about  to  install  a  telephone 
system  at  the  mines  at  Sydney,  N.  S.  There  will  be  about  75 
instruments,  one  at  the  bottom  of  each  pit,  one  at  every  second 
landing,  and  one  in  each  manager's  office. 

We  have  received  from  the  Canadian  General  Electric  Com- 
pany, of  Toronto,  a  sample  of  their  new  style  of  socket  bushing. 
This  bushing  is  made  to  suit  the  requirements  of  the  L^nderwriters' 
rules  and  is  kept  in  stock  in  all  of  the  warehouses  of  the  company. 

The  appeal  of  the  Kingston  Light,  Heat  &  Power  Company, 
against  the  decision  of  the  arbitrators  respecting  the  valuation  of 
their  electric  plant,  was  heard  at  Osgoode  Hall,  Toronto,  a  few 
days  ago.  It  is  not  expected  that  a  decision  will  be  given  before 
a  month. 

At  the  annul  meeting  of  the  Metropolitan  Power  Company, 
held  at  Ottawa  last  week,  officers  were  elected  as  follows  :  Pres- 
ident, Thomas  Lindsay;  first  vice-president,  Charles  Jenkins, 
Pretolia;  second  vice  -  president,  William  Arnold;  secretary, 
George  A.  Wanless. 


The  Goderich  Organ  Company  have  purchased  from  the 
United  Electric  Company,  of  Toronto,  the  2oo.ligh 
dynamo  shown  at  the  Toronto  Exhibition.  It  is  intended  to 
replace  the  lOO-light  machine  now  used  in  lighting  the  organ 
factory. 

A  company  has  recently  been  formed  to  build  mono-rail  electric 
lines  in  the  Kootenays  in  British  Columbia.  It  is  composed  of 
Minneapolis  capitalists,  amongst  whom  are  Messrs?.  Judgson  & 
Loyhed.  Water  rights  on  Kaslo  River  have  already  been  secured, 
and  Kaslo  will  be  the  headquarters  and  base  of  operations. 

The  electric  street  railway  of  St.  Thomas,  Onl.,  has  passed 
into  the  hands  of  the  city,  the  company  having  failed  to  meet 
their  obligations.  It  is  not  known  what  steps  will  be  taken  to 
continue  the  operation  of  the  road,  as  the  expenditure  of  a  con- 
siderable amount  of  money  is  required  for  rolling  slock,  new 
engines,  etc. 

It  is  the  intention  of  the  Collingwood  Shipbuilding  Company 
to  operate  their  works  as  far  as  possible  by  electricity,  for  which 
purpose  an  electric  plant  will  be  installed.  The  boiler  house  will 
be  of  brick  and  iron,  1 20x80  feet,  and  the  power  house  will  be 
30x80  feet.  These  buildings  are  just  being  commenced. 
Three  30-ton  electric  cranes  will  be  installed. 

The  contract  for  electrical  work  in  connection  with  the  new 
V'ancouver  Hotel  at  Vancouver  has  been  secured  by  the  A.  F. 
Barber  Company,  of  that  city.  Contracts  have  also  been  secured 
by  this  firm  for  electric  wiring  and  installation  in  connection  with 
the  C.  P.  R.  hotel  at  Banff,  new  Government  steamer  Kestrel, 
and. the  new  Turnstall  block  on  Granville  street.  Vancouver. 

The  Fairbanks  Company,  Craig  Street.  Montreal,  have  con- 
cluded arrangements  with  the  Dodge  Manufacturing  Company, 
of  Toronto,  for  their  general  agency  for  Montreal  and  vicinity. 
.An  entire  new  stock  of  Dodge  standard  pulleys  has  been  put  in. 
as  well  as  various  stocks  of  Dod^e  transmission  goods,  including 
ball  and  socket  hangers,  flange  and  grim  death  couplings,  safety 
collars,  improved  self-oiling  bearings,  all  types,  etc.  .\11  of  these 
standard  lines  will  be  carried  in  stock  at  the  Fairbanks  Company  s 
warerooms,  for  immediate  shijiment  .ti  factcrv  pnces. 


Pittsburgh  Transformers 


As  a  general  rule  you  do  not  know 
that  you  require  a  translormer 
until  your  customer  signs  his 
light  contract. 

The  customer  expects  his  light 
right  away, 

if  he  is  like  ordinary  people. 
What  does  he  know  or  care  about 
ordering — and  wailing  for — 
a  transformer  ? 

Your  success  depends  largely  itpon 
prompt  atid  reliable  service. 
Pittsburgh  transformers — in  stock 
ready  for  shipment 
will  help  you  get  business  and 
keep  it. 


Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 
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OF  SPECIAL  INTEREST  TO  CENTRAL  STATION  MANAGERS 

Tlie  UflG&y  FLAT  RATE  CONTROLLER 

For  GontrollinQ  Current  Used  bu  Flat  Rate  Customers. 

Manufactured  in  Canada  by 

The  ALPHA  ELECTRIC  MFG.  CO..  Limited 

MONTREAL 

f\   Under  Patent  No.  66,873. 


A  cuitomer  can  have  20  lights  distributed  through  his 

residence,  but  with  this  device  their  use  can  be  regulated 

to  any  number  for  which  he  desires  to  pay. 

He  cannot  use  more  current  than  he  pays  for. 

A  boon  to  Central  Station  Managers.     No  disputes  with 

customers.     Saves  expense  of  reading  and  testing  meters. 


WRITE  FOR  PRICES  AND  FULL  PARTICULARS. 


The  R.  E.  T.  PRINGLE  CO.,  Limited 

172  Dalhousie  Street,  Montreal, 
j  105  Prince  William  St.,  St.  John,  N.  B.  GENERAL  SALES  AGENTS  FOR  CANADA 

Branches  i  18  Toronto  St.,  Toronto,  Ont. 

I  Frank  Darling,  Agent,  Vancouver,  B.  C. 


Tht 


R..  E.  T.  PRINGLE  COMPANY, 


Limited. 


105  Prince  William  St..  St.  John,  N.  B. 
Branches    18  Toronto  St.,  Toronto,  Ont. 

I  Frank  Darling,  Vancouver,  B.  C. 


172  Daihousie  Street 

MONTREAL. 
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SPRAGUE    ELECTRIC  CO 


Iron  Armoured  Flexible  Metallic ; 

also  the  latest  article 
Armoured  Flexible  interior  Cables. 


Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


-Qhe  NORTHEY 
AND  GASOLIN 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Readv  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent •  electric  light  plants- 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H  H.  P.  size— the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet 


m  CO.,  iiM 


970  King 
Street 
ubw  ay 


lORON 


NEW  GUTTMANN  WATT  METER 

FOJR    ALTERNATING  CURRENTS 

IN  SHORT 
The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per  cent, 
of  its  capacity   to  fiftv  per  cent,  over- 
load. 

Internal  losses  are  practically  notliintj. 
Accuracy  maintained. 
Simplicity  in  desig'n. 
Firmly  constructed. 

Dusl,  insect,  moisture  and  water  prooi. 
Extremely  liijht  weij^-ht  (10  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 
No  friction. 


JOHN  FOREMAN 


708  and  710  Craig  Street 

MONTREAL 


THE  JOHN  MgDOUGHLL  GHLEDONIHN  IRON  WORKS.  LIMITED, 


Moiitrcdl,  Que. 


CANADIAN 
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AND 
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IMPROVEMENTS  AT  FREDERICTON,  N.  B. 

Fredericton,  the  capital  city  of  New  Brunswick,  is 
one  of  the  most  attractive  towns  in  Canada.  It  has 
many  handsome  building's  and  the  streets  are  lined 
with  magnificent  trees.  In  front  flows  the  broad  river 
spanned  by  two  bridges  nearly  a  mile  in  length.  A 
great  deal  of  public  spirit  is  manifested  in  many 
directions.  Among  the  more  recent  improvements  is 
the  substitution  by  the  electric  light  company  of 
modern  enclosed  arc  lamps  for  the  old-style  open  arcs 


cial  lighting.  In  addition  there  are  about  350  in- 
candescent lights.  Current  for  the  arc  lighting  is 
generated  by  a  Reliance  and  a  new  Brush  dynamo, 
and  for  incandescent  lighting  by  two  Edison  D.  C. 
machines.  The  Brush  machine  is  operated  by  a  50 
h.  p.  Armington  &  Sims  high  speed  engine,  and  the 
other  machines  by  a  50  h.  p.  Wheelock  made  by  the 
Goldie  &  McCuUoch  Co.,  of  Gait,  Ont.  A  100  h.  p. 
Armington  &  Sims  engine  is  kept  in  reserve  and 
will  no  doubt  shorlly  come  into  use  when  the  service 
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on  the  streets  and  in  the  stores  and  other  business 
places.  The  improvement  is  a  very  noticeable  one 
and  has  given  the  greatest  satisfaction  to  the  citizens, 
besides  relieving  tlie  company  of  complaints  of  lights 
out,  which  with  the  open  arcs  were  quite  frequent 
and  entailed  not  only  inconvenience  to  customers,  but 
loss  to  the  company,  who  by  the  terms  of  their  agree- 
ment were  charged  double  price  for  all  lamps  which 
failed  to  operate  continuously.  The  company  are 
understood  to  be  considering  further  improvements 
which  will  enable  them  to  give  an  all  night  service.  At 
present  the  plant  is  o|')erated  on  the  inoonlight  schedule. 

Sixty-seven  arc  lights  are  supplied  under  contract 
with  the  city  to  liglit  the  streets,  and   55  for  commer- 


is  extended.  A  new  brick  ciiinincy  stack  is  in  process 
of  construction,  which  gives  improved  draft. 

The  company  control  the  supply  of  both  electric 
light  and  gas,  and  represent  an  amalgamation  of  two 
companies  which  previous  to  1900  operated  individual- 
ly. The  electric  light  plant  is  in  charge  of  Mr.  W.  H. 
McCiiiHi,  who  has  had  the  management  ever  since  the 
plant  was  first  installed,  thirteen  years  ago,  with  the 
exception  of  a  few  months.  The  appearance  of  the 
station  is  a  sullicient  proof  of  his  intelligent  care. 
There  seems  little  doubt  that  in  a  city  of  7,000  in- 
habitants, the  field  for  incandescent  lighting  can  be 
greatly  extended,  and  that,  too,  without  greatly  in- 
terfering with  the  gas  lighting.  There  is  also  no  doubt 
afield  for  the  supply  of  electric  power,  which  as  yet  has 
received  no  attention  whatever. 
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STEAM  VS.  WATER  POWER. 

Salt  Lake  City,  Utah,  Sept.  nth,  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir: — Referring  to  your  editorial,  "Ste'am  vs.  Water 
Power,"  in  the  August  issue,  I  send  you  a  blue  print  of  a  voltage 
chart  taken  off  the  main  distiibulion  busbars  of  a  Canadian  plant, 
with  which,  perhaps,  you  are  very  familiar. 

From  this  station  we  supplied  both  our  motor  and  lighting  load, 
and  the  regulation  shown  by  this  chart  was  maintained  month 
after  month,  showing  that  on  a  low  head  plant  (17  feet)  with  a 
proper  governor  installation  it  is  possible  to  obtain  a  thoroughly 
satisfactory  regulation.    This  was  without  any  steam  or  storage 


balterv  auxiliary.  The  maximum  load  reached  6,000  li. p.,  and 
of  this  total  about  50  per  cent,  consisted  of  induction  and  syn- 
chronous motors  and  two  450  k.w.  rotaries  on  direct  current  ser- 
vice. On  the  chart  herewith  it  is  not  possible  to  detect  the  starting 
at  about  6  p.m.  of  two  400  h.p.  4,000  volts  sv  iichronous  motors 
which  were  used  to  drive  arc  lighting  machiner)-. 

On  a  high  head  plant  the  problem  of  regulation  is  a  mere  difficult 
one  to  solve, and  I  send  you  herewith  a  cfvartofTa  substation  in  w  hicli 
vve  step  down  from  three  water  poAer  stations,  one  with  450  feet 
head  and  the  olhei  two  about  360  feel  each.  From  this  we  handle 


motor  and  lighting  load,  but  the  regulation  is  bad  and  very  de- 
trimental to  incandescent  lamps.  It  should  be  added  lliat  off  this 
same  system  are  operated  rolaries  supplying  railway  load.  It 
might  help  the  regulation  to  install  a  storage  battery,  but  just  as 
you  point  out  in  your  editorial,  it  is  now  most  advis,-\ble  and  tiie 
cheapest  to  install  large  steam  direct  connected  units  to  give 
proper  regulation  as  well  as  additional  and  more  reliable  power. 
We  have  three  water  power  plants  and  three  transmission  sys- 


teins,  37  miles,  16  miles  and  14  miles  respectivelj-,  a'l  working  in 
multiple,  and,  outside  of  lightning  and  the  "malicious  boy  with 
the  "  baling  wire",  we  have  very  few  interruptions. 

It  thus  comes  down  to  the  point  of  giving  our  now  large  num- 
ber of  power  users  a  perfect  and  uninterrupted  ser\ice.  There- 
fore, at  the  present  time  a  steam  auxiliarv'  must  be  put  in,  and, 
later  on,  additional  water  power  developed. 

Yours  truly, 

O.  A.  HC>NNOLD, 

Formerly  svith  the  Lachine  Rapids  Hydraulic  and  Land  Co.. 
Montreal,  Canada. 


ELECTRICAL  APPLIANCES  IN  THE  DOMIN- 
ION IRON  AND  STEEL  WORKS. 

The  flexibility  and  adaptability  of  electricity  and 
electrical  apparatus  is  such  that  it  has  come  into  use 
for  an  almost  infinite  variety  of  purposes.  It  is  there- 
fore quite  i.i  order  to  learn  that  it  is  playing  a  most 
useful  and  important  part  in  connection  with  the  ex- 
tensive works  of  the  Dominion  Iron  and  Steel  Com- 
pany at  Sydney,  Nova  Scotia.  By  courtesy  of  the 
company,  a  representative  of  the  Electrical  News 
was  given  the  privilege  ol  inspecting  the  works,  in 
company  with  Mr.  Boyd,  chief  electrician  and  assistant 
mechanical  engineer,  to  whose  kindness  our  readers 
are  indebted  for  the  following  particulars  concerning 
the  electrical  features  of  this  great  iron-making  plant, 
which  is  destined  to  assume  still  larger  dimensions,  and 
is  already  giving  a  great  stimulus  to  business  in 
the  Maritime  Provinces  : — 

In  connection  with  the  coke  ovens  there  are  four  ele- 
vators. Two  have  each  three  D.  C.  220  volt  multipolar 
series  wound  C.  G.  E.  motors.  One  of  40  h.  p.  is  used 
for  conveying  the  crushed  coke  to  the  top  of  the  elevator; 
another  of  15  h.  p.  drives  a  belt  conveyor  which  carries 
the  coal  frotn  the  top  of  No.  1  to  No.  2  elevator.  A  75 
horse  power  motor  is  used  to  operate  the  coal  crusher. 

THE  CO.\L  WASHING  PLANT. 

In  connection  with  this  part  of  the  plant  there  are 
employed  nine  direct  current  220  volt  shunt-wooiid  C. 
Ci.  E.  motors — two  of  75  h.  p.  each  are  used  for  crush- 
ing the  lump  coal,  and  conveying  it  to  the  shaker 
screens;  twoof3oh.p.  are  employed  in  pumpingwater  for 
washing  the  coal;  two  vf  30  h.p.  each  for  operating  the 
shaker  screens;  oneof  30  h.p.  for  runningthe  jigsandcon- 
veying  the  dirt  out  to  the  dump;  three  of  1 5  h.p.  each  in 
conveving  the  washed  coal  to  the  top  of  a  series  of 
elevators  at  the  coal  washing  plant. 

The  coke  ovens  have  four  pushers,  on  each  of  which 
arc  two  motors — one  45  D.  C.  220  volt  multipolar 
shunt-wound  Westinghouse  tor  pushing  the  coke  out 
of  the  ovens  and  another  for  traversing  the  pusher. 
There  are  also  two  charging  cars  at  the  ovens.  Each 
of  these  cars  has  four  Westinghouse  motors — one  of  40 
h.p.  D.C.  220  volt  shunt-wound  for  charging  the  ovens 
and  traversing  the  car. one  of  5  h.p.  for  stamping.and  two 
of  5  h.p.  each  for  running  the  belt  conveyor. 

THE  FURNACES. 

There  are  five  furnace's.  Each  has  a  scrap  conveyor 
conlrolled  by  a  30  h.p.  220  volt,  D.  C.  shunt-wound 
Westiuijhouse  motor.  There  are  also  five  scale  cars, 
one  being  used  for  each  furnace.  Each  c.ir  is  operated 
bv  a  30  h.p.  220  volt  series  motor.  The  cars  are  used 
for  handling  ore,  coke  and  dolomite,  and  lor  dumping 
same  into  the  skip  hoist  buckets,  which  are  then  con- 
veyed b\  hoists  to  the  top  of  the  furn.K'es  and  there 
dumped.    There  are  three  ore  bridges  to  convey  the 
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different  ores  to  the  pockets.  The  buckets  on  each 
bridge  are  operated  by  two  80  h.  p.,  220  volt  direct 
current  compound  motors.  When  these  motors  are 
causing  the  buckets  to  scoop  there  is  quite  an  intermit- 
tent load,  sometimes  requiring  as  high  as  800  amperes. 

At  the  crusher  building  connected  with  the  open 
hearth  building,  there  is  a  100  h.  p.  D.  C,  compound- 
wound  shunt  motor  for  running  a  series  of  crushers, 
and  in  connection  with  the  pig  machine  there  are  also 
three  motors— one  of  50  h.p. ,  220  volt  multipolar,  D.C. 
series  wound,  for  hoisting  and  pumping  the  iron  into 
pans  that  form  the  pigs  ;  one  of  25  h.p.  for  removing 
the  stirrups  from  the  ladles;  and  one  of  50  h.p.  for  run- 
ning the  series  ot  pans  and   dumping  the  pigs  on  cars. 

THE  OPEN   HEARTH  BUILDING. 

This  building  is  equipped  with  two  75  ton  electric 
cranes.  Each  has  one  main  60  h.  p.  bipolar  220  volt 
D.  C.  Westinghouse  motor  ;  one  30  h.  p.  Westing, 
house  four-pole  motor  for  traversing,  together  with  an 
auxiliary  hoi>t  controlled  by  a  45  h.  p.  four-pole  D.  C, 
220  volt  series  wound  motor  and  a  5  h.  p.  ditto 
for  traversing.  There  is  also  one  45  h.  p.  220  volt 
D.  C.  multipolar  series  wound  motor  used  tor  travers- 
ing the  bridge.  The  inain  hoist  is  used  for  lifting 
100  tons  of  steel  in  vessels  to  be  poured  into  moulds, 
the  vessels  being  emptied  by  tap  holes  in  the  bottom. 
The  auxiliary  hoist  is  employed  for  dumping  cauldrons 
of  metal  into  the  furnaces  v\hi!e  the  ladles  are  sus- 
pended from  the  main  hoist  stirrups.  This  metal  is 
afterwards  mixed  with  ingredients  to  form  steel.  Each 
ladle  weighs  about  15  tons  and  holds  80  tons  of  metal. 

A  Wellman  &  Seaver  charging  car  is  employed  for 
charging  the  furnaces  with  scrap.  On  this  car  there 
are  three  D.  C.  220  volt  series  Westinghouse  motors 
— one  of  5  h.  p.  for  turning  the  ram  which  empties 
the  car  of  scrap  into  the  furnace  ;  one  of  30  h.  p.  for 
pushing  the  ram  into  the  furnace;  and  one  ot  30  h.  p. 
for  travelling.  The  controllers  on  the  car  are  of  the 
Dinky  type  manufactured  in  Cleveland.  They  are 
subjected  to  very  hard  usage  due  to  the  rapid  changes 
in  direction. 

Each  furnace  has  a'  ventilating  fan  diiven  by  a  5 
h.  p.  220  volt  multipolar  D.  C,  C.  G.  E.  shunt  motor. 

Difficulty  is  found  in  securlngthe  right  kind  of  men  to 
operate  the  charging  cars.  The  position  is  one  which 
requires  remarkably  quick  action. 

The  stripping  building, which  contains  the  machinery 
for  lifting  the  moulds  off  the  ingots,  is  operated  hy- 
draulically. 

THE   I?LOOMINC>  MtLI,. 

In  this  mill  there  is  a  scrap  conveyor  for  carrying  the 
scrap  ends  of  billets  from  the  shear  table  to  flat  cars. 
This  conveyor  is  operated  by  a  30  h.p.  series  motor. 
The  mill  is  also  equipped  with  two  20  ton  Morgan 
cranes  used  for  placing  the  ingots  in  the  soaking  pits, 
and  also  for  putting  them  on  an  ingot  buggy  run  by  a 
30  h.  p.  motor  which  places  them  on  the  conveyor,  to 
be  rolled  into  billets.  These  ingots  when  placed  on  the 
conveyor  are  about  6  feel  in  length  and  are  rolled  out 
to  a  length  of  136  feet.  On  each  of  the  cranes  there 
are  four  motors  one  of  50  h.  p.  to  raise  and  lower; 
another  of  5  I1.  p.  to  open  and  close  the  tongs  which 
hold  the  two  ton  ingot ;  one  of  5  h.  p.  lo  riui  the  trolley 
from  side  to  side;  and  one  of  30  h.  p.  to  operate  it  to 
and  fro.     These  are  series  nu)tors  of  the  Westinghouse 


type,  220  volt  D.  C.  The  main  engine  which  operates 
the  rolls  of  the  blooming  mill  is  a  1,250  h.  p.  reversible 
Mcintosh,  having  cylinders  52  inches  in  diameter  and 
pistons  of  6  inch  stroke. 

MACHINE   AND    REPAIR  SHOPS. 

In  connection  with  the  works  the  company  have  a 
splendidly  equipped  and  arranged  machine  shop.  Such 
of  the  machines  as  must  be  operated  to  a  large  extent 
independently  are  run  by  individual  motors,  while  those 
which  operate  continuously  are  driven  by  belts  from  a 
shaft  operated  by  a  90  horse  power  motor.  The  shop 
is  equipped  with  a  20-ton  electric  travelling  crane,  by 
means  of  which  all  the  handling  of  heavy  machinery  is 
done.  In  the  foundry  adjoining  the  machine  shop 
there  are  also  two  15  ton  cranes  connecting  with  the 
machine  shop.  A  30  h.p.  direct  current  motor  is  used 
to  operate  the  fan  for  the  cupola  and  to  work  an  air 
compressor,  which  in  turn  operates  drills  in  the  billet 
yard.  Air  at  80  pounds  pressure  is  used  for  various 
purposes  throughout  the  plant. 

In  connection  with  the  machine  shop  there  is  also  a 
well  equipped  electrical  repair  shop  in  which  is  done  all 
winding  of  armatures  and  fields  and  assembling  of 
motors  from  core  to  body.  All  repairs  on  controllers, 
arc  lamps  and  commutators  are  done  here,  as  well  as 
the  making  of  all  spare  bearings  for  motors.  A  good 
supply  of  interchangeable  parts  is  kept  on  hand  with 
which  to  fix  break-downs.  The  winding  lathes  and 
gear  cutters  are  operated  by  separate  C.  G.  E.  motors. 


STORAGE  BATTERY  FOR  RAILWAY  WORK. 

It  may  not  be  jjenei  ally  known  that  the  1-ierlin  ^;  Waterloo  Street 
Railway  Co.  have  in  operation  an  80  ampere  storage  battery 
manufactured  and  installed  by  the  Gould  Storage  Battery  Co., 
of  Depew,  N.  Y.  It  consists  of  255  type  O  5  cells  in  glass  jars, 
each  jar  containing  two  positive  and  thiee  negative  plates, 
the  jars  being  of  sufficient  size  to  admit  of  50  per  cent,  increase 
in  capacity  of  battery.  A  booster  of  65  volt  100  ampere  capa- 
city supplies  difference  in  voltage  pressure  to  facilitate  charging 
of  the  batteiy.  The  battery  is  capable  of  supplying  160  amperes 
for  short  periods  of  peak  of  load,  and  is  now  set  and  woi  king 
satisfactorily  at  the  rate  of  maximum  discharge.  It  is  in  circuit 
with  the  generator  (100  k.  w.,  with  an  additional  one  of  the 
same  capacity  for  emergencies),  and  in  the  manner  indicated 
provides  for  fluctuations  of  load,  thereby  greatly  easingthe  geuei - 
ator  and  engine. 

With  use  of  batte:y  alone,  all  producing  machinery  stopping, 
the  company  have  run  one  car  continuously  for  four  hours  on 
their  main  line,  which  has  maximum  4  pei-  cent,  grades,  anti  at 
end  of  that  time  the  indicators  showed  the  batterv  to  be  easily 
capable  of  continuing  for  two  hours  more.  Siuulay  n.ioi  ning  cais 
are  operated  from  the  battery  alone. 


It  is  understood  that  the  British  Columbia  I'"lectric  Railwav 
Company  intend  to  greatly  increase  the  r.illing  stock  of  their 
road,  and  that  the  new  cars  will  be  built  in  the  company's  own 
car  shops  now  in  course  of  election  at  New  Westminster.  The 
cars  will  be  22  feet  In  length,  of  the  standard  width,  and  wi\\ 
have  seats  f;iciiig  forward  instead  of  lengthwise.  Upholstery  is 
to  be  done  aw.iy  with  as  being  unsanitary,  the  cais  being 
linislu'il  ill  polislied  oak. 

The  Lindsay  Light,  He  it  &  Power  Company  are  duplicating 
their  plant  at  Lindsay,  Onl.,  as  a  result  of  the  rapid  increase  in 
their  powoi'  and  lighting  business.  When  completed  they  will 
have  about  1,200  horse  power  available  for  transmission  from 
their  power  house  at  Fenelon  Falls.  A  complete  duplicate  is 
being  made  of  water  wheels,  generators,  step-up  and  step-down 
transformers,  switch-board  apparatus  and  pole  lino,  so  as  to 
enable  the  plant  to  be  operated  in  unison  or  separately,  as 
occasion  may  require,  and  at  the  same  time  reduce  the  chances 
of  a  stoppage  o(  the  system  to  the  niiniuuun.  This  company  have 
adopted  the  meter  system  enlire'y. 
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The  income  of  all  our  operating  com- 

Directors  Pleate  •       •      /-       j  -i  i-   i...  j 

Note  panies  in  Canada,   railway,  light  and 

power,  of  necessity  has  to  be  obtained 
from  the  territory  in  which  they  operate,  the  earn- 
iugs  of  each  rising  and  falling  coincident  with 
the  increased  or  decreased  prosperity  of  its  customers; 
in  short,  the  companies  are  entirely  dependent  upon 
those  immediately  surrounding  them  for  the  where- 
withal of  their  dividends.  This  being  the  case,  should 
they  not  express  their  appreciation  of  the  fact  by  mak- 
ing promotions  in  their  various  staffs,  as  opportunities 
occur,  from  among  their  own  men,  Canadians,  who 
have  put  in  many  hard  and  weary  hours  on  the  lower 
rungs.  It  does  not  add  to  the  value  of  a  junior's 
services  if  he  is  led  by  examples  in  other  places  or  by 
bitter  experience  in  his  own  company,  to  feel  that  when 
a  good  position  offers  itself  he  is  more  than  likely  to  be 
passed  over  in  favor  of  a  man,  perhaps  far  from  being 
his  equal,  who  hails  from  across  the  border,  but  this  is, 
alas,  too  often  the  case.  There  are  a  great  irany  young 
men  in  this  country,  Canadian  born  and  bred,  who  are 
the  equals  in  every  way  of  their  competitors  from  the 
States.  When  the  next  vacancy  occurs  on  your  staff, 
even  if  it  be  that  of  Superintendent  or  Manager,  give 
one  of  them  a  ch.mce;  we  do  not  doubt  for  a  moment 
but  that  the  results  will  amply  justify  the  giving  of  the 
opportunity. 


President,  W.  OELSCHLAGER 
Vice-President,  H    E.  TERRY, 
.Secretary,  W  INGLIS, 
Treasurer,  J.  IRONSIDES, 
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Door  Keeper,  N.  HEAN, 


Baden  On'. 
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Sarnia,  Ont. 
Waterloo,  Ont. 


As  is  well  known,  the  synchronous 
StartiQE  Synchronous       .  l-  l  •         1  '  . 

Motors  motor,  which  is  under  a  great  many 

conditions  a  most  satisfactory  ma- 
chine once  it  is  running  and  connected  to  the  line 
whicli  supplies  it,  is  very  hard  to  start,  especially  in 
small  systems  or  in  those  cases  where  it  is  fairly  large 
compared  with  the  generator,  on  account  of  the  heavy 
currents  wiiich  it  demands  from  the  line,  blowing  fuses, 
and  dropping  the  voltage  all  over  the  line,  not  infre- 
quentl)'  to  ^n  extent  sufficient  to  make  other  motors 
already  running  drop  out  of  step  and  thus  further  com- 
plicate matters.  To  obviate  this  difficulty  there  are 
two  methods  of  starting  which  are  in  general  use  to- 
day, namely,  that  of  using  a  starting  motor  of  the 
induction  type,  and  that  of  placing  in  the  circuit  a  com- 
pensator, or  auto-transformer.  E.ich  has  its  own 
merits  and  each  its  own  disadvantages,  though  if  the 
synchronous  motor  cannot  be  disconnected  from  its 
work, or  the  major  portion  of  it,  by  clutches  or  fast  and 
loose  pulleys,  the  former  method  is  usually  the  most 
satisfactory.  The  induction  motor  is  sometimes  built 
direct  connected  to  the  other,  the  two  armatures  being 
on  the  same  shaft,  in  which  case  the  starting  motor 
has  <o  revolve  all  the  time  the  main  machine  is  running. 
This  plan  has  the  advantage  in  simplicity  and 
noiselessness,  but  the  starting  motor  is  comparatively 
expensive,  as  it  has  to  be  of  a  speed  which  tor  its  size 
is  classed  as  slow.  The  alternatives  to  direct  connec- 
tion are  belting  and  gearing,  and  occasionally  a  fric- 
tion drive  is  found,  though  the  latter  has  not  proved 
itself  a  great  success  and  is  now  being  discarded.  The 
belted  machines  are  arranged  in  some  instances  to  run 
coincident  with  the  synchronous  motor,  no  clutch  or 
loose  pulley  being  installed, though  it  is  pos>ible  to  throw 
tiie  belt  off  completely,  but  in  the  majority  of  cases, 
where  this  drive  is  adopted  one  or  the  other  of  these 
devices  is  put  in.  For  dri\  ing  by  gearing  the  best  ma- 
chine cut  gears  must  bo  used,  properly  guarded  to  pre- 
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vent  injury  to  attendants  or  the  apparatus.  The  two 
machines  are  disconnected  either  by  making  the  pinion 
to  slide  along  the  shaft  until  out  of  mesh,  or  by  intro- 
ducing an  idle  gear,  which  swung  on  the  end  of  an  arm 
and  controlled  by  a  lever  working  over  a  quadrant, 
serves  to  connect  or  disconnect  the  pinion  on  the  start- 
ing motor  and  the  gear  on  the  main  machine  accord- 
ing as  it  is  swung  into  or  out  of  mesh  with  them. 
Another  method  is  to  mount  the  starting  motor  on  a 
base  which  can  be  raised  or  lowered  as  desired,  the 
pinion  thus  being  engaged  with  or  freed  from  the  gear 
at  will. 


The  question  of  providing  satisfactory 
Exciter  Driving     methods  of  driving   the  exciters  for 

moderate-sized  alternating  current 
generators,  without  incurring  excessive  expenditures, 
is  always  a  live  issue,  and  tiie  methods  evolved  for  its 
solution  have  been  many  and  varied.  The  first  choice 
which  has  to  be  made  is  between  separately  driven 
units,  equipped  with  a  water  wheel  or  engine  or  other 
driving  power  distinct  from  that  which  operates  the 
alternator  itself,  and  that  type,  belted  geared  or  direct 
connected,  which  is  driven  (rom  the  same  prime  mover 
as  is  the  machine  which  they  excite.  The  latter  as  a 
rule  are  the  cheaper,  especially  when  the  increased  cost 
per  horse  power  of  the  small  machine  which  drives  it  is 
taken  into  consideration,  but  on  the  other  hand,  espec- 
ially in  plants  with  unusually  large  load  variations, 
they  are  open  to  the  serious  objection  that  any  change 
in  this  factor  produces  much  larger  voltage  variation 
than  would  be  the  case  if  the  exciter  were  separately 
driven,  due  to  the  fact  that  its  speed  and  voltage 
varying  simultaneously  with  that  of  the  alternator,  the 
latter  gets  less  excitation  than  normal  just  at  the  in- 
stant it  needs  more,  namely,  when  the  load  having 
suddenly  become  heavier,  its  speed  is,  momentarily  at 
least, lower  and  the  armature  reaction  greater.  Exciters 
driven  by  separate  water  wheels  are  very  satisfactory, 
though  in  systems  operating  under  extremely  high 
heads  difficulties  are  sometimes  experienced  with  the 
wheels  choking  up,  as  under  the  conditions  of  high 
head  and  small  power  the  nozzles  are  very  small,  and 
but  little  debris  is  necessary  to  clog  them.  This  diffi- 
culty has  been  overcome  by  adding  to  the  unit  an  in- 
duction motor  which  is  mounted  on  the  same  shaft  as 
the  other  two  machines,  and  is  at  all  times  connected 
to  the  main  bus  bars.  If  the  wheel  fails  from  any 
cause  the  motor  still  keeps  the  exciter  going;  if  part  of 
the  load  comes  off  the  latter  and  the  wheel  tends  to 
race,  the  induction  motor  prevents  anything  but  a 
small  increase  in  speed  by  acting  as  a  generator  and 
delivering  energy  to  the  bus  bars.  When  the  two 
machines  are  driven  from  the  same  source  of  power 
direct  connection  is  most  satisfactory,  though  the  ex- 
citer is  somewhat  expensive,  especially  for  steam  plants 
where  the  speeds  are  low. 

Next  in  point  of  desirability  comes  the  belt 
drive,  gearing  being  unsatisfactory  on  account 
of  noisiness  and  rapid  wear.  Rotary  converters 
and  motor  driven  machines  are  sometimes  installed — 
they  both  necessitate  the  presence  of  a  running  ma- 
chine other  than  the  one  they  excite,  or  some  other  in- 
dependent source  of  11.  M.  F.,  otherwise  the  plant  can- 
not be  started,  and  in  addition  the  former  is  open  to 
the  objection  that  any  change  in  the  generator  poten- 


tial means  a  corresponding  change  in  that  of  the  exciter, 
as  the  relation  between  its  A.  C.  and  D.  C.  sides  is 
fixed,  when  the  alternator  needs  a  higher  exciter 
voltage,  that  is,  when  the  load  has  increased  and  re- 
duced its  terminal  pressure,  it  receives  a  lower  voltage, 
and  vice  versa.  In  steam  plants  the  method  of  driving 
the  exciter  by  its  own  engine  is  extremely  satisfactory, 
although  the  steam  consumption  per  horse  power  is 
somewhat  higher  than  if  the  exciting  power  were  gen- 
erated by  means  of  the  large  engine,  which  is  some- 
times named  as  the  reason  for  the  installation  of  motor 
driven  sets.  The  situation  may  be  summed  up  thus: 
Separately  driven  units  are  almost  always  to  be  pre- 
ferred, motor  driven  sets  are  superior  to  rotaries, 
direct  connection  is  more  desirable  than  belting  or 
gearing. 


The  announcement  is  made  that  the 
^Ranways^*       Westinghouse  Company  have  closed  a 

contract  calling  for  the  equipping  of 
some  55  miles  of  railway,  between  Washington  and  Balti- 
more, with  a  branch  to  Annapolis.  The  generator  and 
transmission  lines  are  to  be  alternating,  as  is  common 
practice  to-day  where  the  distances  to  be  covered  extend 
over  any  considerable  length,  but  instead  of  being  mul- 
tiphase, they  will  be  wound  for  single  phase  currents 
only,  a  scimewhat  unusual  feature,  and  when  it  is  further 
noted  that  the  motors  in  the  cars  are  to  be  aUernating 
and  single  phase  at  that,  it  will  at  once  be  recognized 
that  if  successful  this  installation  will  make  a  tremend- 
ous advance  in  the  interurban  railway  field.  The 
characteristics  of  even  polyphase  induction  motors  with 
regard  to  their  starting  torque,  starting  currents  and 
efficiencies  imder  partial  speeds, have  hitherto  prevent- 
ed their  introduction  in  the  railway  field  of  this  contin- 
ent, though  they  have  been  used  to  a  certain  extent  in 
European  practice,  and  so  we  have  been  confined  to 
direct  current  machines,  the  commutators  of  uhich 
have  limited  line  potentials  to  the  neighborhood  of  500 
volts.  It  will  at  once  be  recognized  what  a  large  sav- 
ing will  be  effected  by  the  new  system  in  line  copper 
alone  when  we  are  told  that  the  potential  on  the  motors 
is  to  be  1,000  volts.  Further  than  this  there  is  the 
great  advantage  that,  the  system  being  single  phase, 
there  will  be  only  one  trolley  wire  and  its  accompany- 
ing current  collecting  devices,  the  rails  being  utilized, 
as  in  direct  current  work,  as  the  other  conductor.  The 
transmission  to  the  suDstations,  which  will  contain 
nothing  but  static  transformers,  and  thus  be  much  less 
costly  than  the  standard  rotary  converter  substation, 
will  be  at  a  potential  of  15,000  volts,  the  transformers 
reducing  this  to  1,000  volts,  at  which  pressure  it  will 
be  delivered  to  the  trolley,  as  stated  above.  The 
present  intention  is  to  mount  four  100  h.p.  motors  on 
each  car,  which  will  weigh  complete  between  forty  and 
fifty  tons,  the  equipments  being  figured  for  a  speed  of 
about  forty  miles  per  hour.  The  details  of  the  method 
by  which  a  single  phase  motor  is  made  to  give  a  per- 
formance hitherto  unattainable  even  from  multiphase 
apparatus,  the  particulars  of  the  system  of  control, 
weif^hls,  efficiencies,  etc.,  have  not  yet  been  made  pub- 
ic ;  these,  and  to  a  greater  extent  the  results  of  actual 
operation  will  be  looked  forward  to  by  railway  men  the 
world  over,  as  if  the  undertaking  prove  a  commercial 
success,  and  the  standing  of  the  Westinghouse  Coin- 
piiny  goes  far  to  ensure  that  it  will,  electric  traction 
will  be  in  a  better  position  than  ever  to  demonstrate 
its  pre-eminence  as  the  motive  power  of  the  future. 
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THE  ROBB  ENGINEERING  COMPANY. 

The  Robb  Engineering  Company,  of  Amherst,  Nova 
Scotia,  are  about  to  make  extensive  enlargements  and 
improvements  to  their  works.  This  step  has  been 
made  necessary  by  the  rapid  growth  of  the  business, 
the  volume  of  which  has  nearly  doubled  within  the 
last  two  years.  It  is  proposed  to  erect  next  year  a 
new  machine  shop  100x250  feet  in  size,  and  to  re- 
arrange the  other  departments  to  the  best  advantage, 
placing  the  buildings  so  as  to  permit  of  their  further 
extensions    when    necessary.     The    machine  shop, 


to  the  emergency.  One  of  the  latest  of  these  inven- 
tions is  the  Robb-Armstrong  Sweet  governor,  patents 
for  which  have  been  applied  for  in  Canada,  the  United 
States  and  Europe.  This  new  governing  device  is 
said  to  embody  the  advantages  of  the  S  weet  and  Rice 
inertia  governor  and  is  so  designed  as  to  avoid  friction. 

The  company  have  a  most  excellent  system  of  pre- 
serving for  ready  reference  the  details  of  manufacture 
and  tests  of  each  engine  turned  out,  so  that  any  future 
troubles  in  operation  can  be  promptly  and  certainly 
remedied. 

Electric,  hydraulic  and  pneumatic  power  are  em- 
ployed in  the  works,  the  first  for  lighting  and  power, 


OUIATCHOUAN  FALLS,   Xeak  LaKE  St.  JOHN,  Ol  EBKC. 


boiler  shop  and  foundry  will  be  equipped  with  travel- 
ling cranes.  A  new  electric  plant  will  be  installed  to 
operate  these  cranes  and  many  of  the  machines  in  the 
boiler  and  machine  shops,  as  well  as  to  light  the 
works. 

A  walk  through  the  works  reveals  the  fact  that  the 
management  is  actuated  by  progressive  principles. 
Every  device  calculated  to  reduce  the  cost  of  manufacture 
and  render  more  perfect  the  product,  is  eagerly  sought 
for  and  adopted.  In  some  instances  where  a  suitable 
device  could  not  be  found  to  perform  a  certain  kind  of 
work,  the  inventive  genius  of  the  firm  has  proved  equal 


the  second  for  operating  the  heavy  drills,  and  the  third 
for  operating  the  lighter  drills,  these  latter  being  at- 
tached to  flexible  hose  filled  with  compressed  air,  and 
thus  made  a\  ailable  for  use  at  any  place  inside  the 
shops  or  even  outside. 

The  company  have  now  nearly  ready  for  shipment 
four  engines  for  the  Trinidad  and  one  for  the  Demerara 
electric  railways.  They  are  each  of  45  h.  p.  capacity. 
Last  year  they  were  honored  by  receiving  an  order 
from  the  Technical  School  of  Manchester,  England,  for 
an  engine  which  should  exemplify  the  best  features  ot 
American  design  and  construction. 
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DEVELOPMENT  OF  ARC  LIGHTING  APPARATUS 
FROM  I8J0  TO  J902. 

Bv  W.  D'  A,  Ryan. 
(Continued  from  last  month.) 

In  1879  Werdermann  of  London  introduced  an  incandescent 
Arc  Light,  in  wliich  the  end  of  a  small  carbon  pencil  was  pressed 
in  contact  with  a  large  block  or  disk  of  the  same  material.  A 
sufficiently  heavy  current  was  passed  through  the  lamp  to  cause 
the  small  carbon  to  become  incandescent.    Occasionally  a  bad 


[ 

1  •  c 

V ' 

c 

G 

1  ' 

^  18 
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contact  would  cause  a  sputtering  arc  to  form  between  the  end  of 
the  small  carbon  and  the  block,  but  usually  there  was  no  arc  at 
all.  The  efficiency  of  such  a  light  was  very  low,  and  for  this 
reason  the  Werdermann,  Harrison  and  several  lamps  of  this 
type  ^met  with  little  success. 

-0_  Wt  In  1879  Andrews, 

of  England,  at- 
tempted to  get  a 
long  life  from  an 
electric  candle  by 
using  large  plates 
of  carbon  in  place 
of  rods.  The  aic 
was  established  by 
a  stepping-stone  ig- 
niter on  the  side  of 
the  carbons.  This 
lamp  was  not  suc- 
cessful, principally 
because  the  arc 
when  any  distance 
whatever  from  the 
edge  of  the  carbons 
was  almost  entirely 
obscured. 


In  1879  Jamain  brought  out  his  blow-pipe 
candle  in  which  he  made  use  of  the  attractive 
effect  of  the  current  to  draw  the  arc  up  from 
the  ends  of  the  pencils  in  a  fan  shaped  flame. 
He  arranged  a  piece  of  marble,  chalk,  or 
lime  so  that  the  flame  impinged  thereon,  thus 
producing  a  white  light  similar  to  the  Oxygen- 
Hydrogen  lamp.  The  cantile  was  never  de- 
veloped to  a  point  where  it  was  considered 
practical. 


.879 
Hetlges 
London. 


Sedlackek  and  Wikuhll. 


1879.  Sedlaczek 
&  Wikulilli.  This 
is  a  peculiar  type 
of  lamp  designed 
especially  for  loco- 
motive headlights. 
The  motion  of  the 
carbons  is  control- 
led by  pistons  float- 
ed in  liquid,  the 
feed  being  actuated 
by  a  magnetic  or 
centrifugal  gover- 
nor. The  principle 
was  supposed  to  ob- 
viatethe  jarfromthe 
locomotive  on  the 
carboiis.  The  lamps 
proved  to  be  of  little 
practical  value. 


r 


In  1879  Heinrichs, 
of  London,  designed  a 
peculiar  lamp  in  which 
the  position  of  the  arc  was 
determined  by  the  coinci- 
dence of  the  axis  of  curved 
carbon  pencils.  These 
lamps  could  be  run  in 
series,  but  owing  to  the 
expense  of  making  car- 
bons of  this  shape  and  to 
the  unsteadiness  of  the 
light,  the  lamp  met  with 
little  favor. 


1897.  RapiefFe,  London, 
designed  a  candle  similar 
to  the  Wilde  except  that 
the  carbons  were  much 
longer. 


1879.  Thomas  A.  Edi- 
son constructed  a  lamp 
in  which  a  wire  composed 
of  platinum  and  iridium 
was  run  at  a  high  lomper- 
atiue.  The  efficiency  of 
this  wire  increases  very 
rapidly  as  the  temperature 
approaches  the  fusing 
point.  The  lamp  shown 
is  arranged  so  that  when 
the  wire  has  almost  roach- 
eil  this  point  ils  elongation 

.  I  ,  will  cause  it  to  cut  itself 

IfV,  S  I      out  of  circuit.    On  slight 

cooling  the  contraction 
will  re-establish  current 
through  the  wire.  This 
apparatus  vhile  quile  ef- 
ficient could  not  be  tnade 
.sufficiently  sensitive  to  avoid  destruction  of  the  wire.  It  was 
therefore  abandoned. 


lidisoii's  rinlinuin-lridiuni  l.aiup. 
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geniiity  was  the  chief  merit  of  this  lamp, 
value. 


In  1880  Mandon 
of  Paris  invented  a 
novel  type  of  lamp 
consisting-  of  two 
quadrant  electrodes 
balanced  by  count- 
erweights rotatmg 
around  fixed  cent- 
res. Curved  tubes 
containing  mercury 
supported  floats 
which  raised  the 
carbons  as  they 
were  consumed.  In- 
It  had  no  practica. 


In  1880  Gordon  of  Eng- 
land invented  a  lamp  in 
which  the  light  was  pro- 
duced by  rapidly  alternat- 
ing currents  of  high  ten- 
sion, discharged  between 
knobs  of  refractory  metal 
which  became  heated  and 
emitted  light. 


The  efficiency  was  very  low  and  the  light  was  of  a  bluish 
tinge.  In  1880  and  1882  Krizik  &  Pistte  of  Austria  introduced 
the  Differential  Pilson  Lamp  in  both  the  vertical  and  horizontal 
types.  The  former  was  provided  with  plate  carbons  for  long 
burning.    The  horizontal  type  was  designed  for  use  in  rooms 


having  low  studded  ceilings.  The  latter  construction  necessarily 
introduced  a  large  element  of  friction  and  must  of  necessit}'  have 
been  more  or  less  sluggish.  This  feature  would  have  been  suffic- 
ient to  prevent  the  lamp  meeting  with  any  marked  encourage- 
ment. 

We  will  now  depart  from  the  European  development  entirely 
and  confine  our  attention  exclusively  to  progress  in  America, 
reviewing  a  few  of  the  principal  steps  which  lead  up  to  the  great 
success  of  both  the  Thomson-Houston  and  the  Brush  arc  light- 
ing apparatus  which  has  established  a  woild  wide  reputation. 
About  1878  Professor  Elihu  Thomson  invented  a  lamp  with  cur- 
rent interrupter  attached  to  the  lower  carbon,  the  object  being  to 
break  the  ciicuit  manj'  times  per  second  so  as  to  produce  an  in- 


Tliomsou-Houslou 
I,anip. 


ductive  kick  from  the  dynamo  and  line  which  would  maintnin  an 
arc  with  a  verv  feeble  current.  In  1878  this  was  followed  b\'  a 
shunt  feed  lamp  in  which  the  arc  was  established  by  a  series 
magnet,  drawing  down  the  lower  carbon,  the  upper  carbon  being 
held  by  friction  wheels  the  pressure  of  which  was  released  for 
feeding  by  a  small  relay.  Only  one  lamp  could  be  run  on  a 
machine. 

In  1880  the  same  in- 
ventor introduced  a  lamp 
having  a  series  magnet 
in  the  upper  part 
for  establishing  the 
arc.  The  top  of  the 
carbon  rod  was  grooved 
so  that  when  the  carbons 
were  nearly  consumed 
the  rod  would  drop 
through  the  clutch  and 
shori  circuit  the  lamp, 
thus  allowing  the  current 
to  pass  through  the  short 
circuited  carbon  tips  and 
on  to  the  other  lamps  in 
the  circuit  without  inter- 
ruption. Any  number  of 
lamps  could  be  run  in 
series.  This  was  quickly 
followed  by  several  de- 
signs of  both  diflereniial 
and  shunt  Thomson-Rice 
Lamps  with  which  many 
of  you  are  no  doubt  fam- 
iliar. A  similar  line  of  development  was  simuitineous'y  carried 
on  by  the  Brush  Electric  Company.  The  general  tendencj"  of 
both  companies  to  reduce  the  diameter  of  the  lamps,  and  the  in- 


troduction of  two  carbons  to  give  a  longer  life,  is  clea'ly  shown 
in  both  cases.  Single  carbon  lamps  had  a  life  of  S  to  to  hours 
and  the  double  carbons  tVoni  16  10  20. 

In  1802  and  iSqj 
lamps  wore  designed 
for  operating  on  mul- 
tiple linos  v~c>mmonly 
known  as  incandes- 
cent and  power  cir- 
cuits. The  Thom<soo 
'93  was  one  ol  the 
class.  It  was  a  x^erj- 
close  regulating  Ump 
and  was  unsuq^ssed 
for  steadiness  and 
brilliancy. 

The  first  iM  these 
lamps  were  designed 
10  run  two  in  series  on 
1 10  volt  direct  cur- 
rent circuits,  oav'h  arc 
taking  alvxit  45  volts, 
the  balance  ol  the 
voltage  being  taken  by 
a  current  steadying  resistance  installed  in  the  top  of  each  lamp. 
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So  successful  were  the  results  that  this  line  of  lamps  was  im- 
mediately extended'  to  alternaiing  and  direct  current,  series 
and  multiple  circuits  representing  all  classes  of  service.  The 
excellent  quality  of  the  light  given  by  these  lamps  was  due  in  a 
great  measure  to  the  use  of  high-grade  carbons  which  cost  from 
$30  to  $40  a  thousand,  and  a  single  pair  had  a  life  of  about  ten 
hours.  The  maintenance  was  therefore  very  high  and  further- 
more the  lamps  were  not  adapted  to  individual  control.  As 
previously  stated,  two  lamps  were  installed  in  series  on  iio  volt 
Direct  Current  Circuits  so  that  when  one  lamp  was  turned  out 
the  other  also  was  extinguished.  In  the  cat^e  of  railway 
circuits  where  ten  lamps  were  run  in  series  a  cut-out  was  a 
necessary  adjunct  to  lamps  for  this  service  and  its  function  was 
to  cut  in  a  compensating  resistance  to  hold  current  down  as  the 
arc  went  out  fo  that  the  power  consumed  was  constant  inde- 
pendent of  the  number  of  lamps  burning. 

In  the  early  part  of  1894  simultaneous  attempts  were  made  by 
many  engineers  to  resurrect  some  of  the  early  unsuccessful 
laboratory  experiments  to  construct  a  practical  lamp  which 
would  burn  100  hours  or  more  on  a  single  carboning  with  the 
object  of  affecting  economy  in  the  cost  of  care  and  mainten- 
ance. It  was  also  desirable  to  run  the  arc  voltage  much  higher 
than  would  be  possible  in  open  air  in  order  to  accomplish  the 
feature  of  individual  control.  Some  early  attempts  were  made 
to  operate  a  Thomson  '93  lamp  with  a  small  globe  surrounding 
the  arc.  A  cap  was  placed  on  the  top  of  this  globe  and  the 
upper  carbon  passed  through  a  hole  having  a  small  clearance, 
thus  practically  excluding  the  oxygen  and  arresting  consump- 
tion. While  the  life  of  the  carbons  was  increased  from  10  to 
approximately  100  hours,  many  difficulties  were  encountered. 
The  carbons  were  not  sufficiently  homogeneous  or  pure  to  burn 
steadilj'  without  depositing  a  large  amount  of  impurities  on  the 
globe  ;  furthermore,  they  were  usually  more  or  less  crooked, 
cracked  or  blistered,  and  varied  in  diameter  at  different  sections 
throughout  their  length.  Feeding  such  carbons  through  a  hole 
of  small  clearance  was  accompanied  by  unsteadiness  in  the 
light  and  frequent  interruptions. 

Furthermoie,  the  art  of  enclosing  globe  manufacture  had  yet 
to  reach  a  high  stage  of  perfection.  The  glass  usually  varied  in 
thickness  and  was  not  properly  annealed,  so  that  the  breakage 
due  to  unequal  stresses  in  the  glass  was  great.  This  feature 
accompanied  by  the  heavy  deposit  formed  on  the  globes  from 
the  inipuiities  of  ihe  carbon  were  obstacles  which  made  lighting 
by  the  enclosed  arc  method  seem  almost  impractical. 

Pressure  was  at  once  brought  to  bear  upon  the  globe  manu- 
facturers as  well  as  the  makers  of  carbons  which  resulted  in  a 
decided  improvement  in  both  directions,  thus  offering  sufficient 
encouragement  for  bringing  nut  lamps  designed  especially  for 
long  burning. 

Thus  from  the  beginning  the  successful  development  of  arc 
lamps  has  depended  upon  the  production  of  suitable  carbon  to 
use  in  them,  and  independent  of  any  advance  which  might  have 
been  made  towards  the  construction  of  suitable  lamps  for  en- 
closed arc  lighting  such  lamps  would  have  been  just  as  useless 
with  the  best  carbons  made  ten  years  ago  as  a  locomotive 
would  be  without  steam. 

While  the  first  step  towards  enclosed  arc  lamps  brought  out 
a  wonderful  simplification  of  the  mechanism,  little  was  done 
towards  improving  the  aesthetic  qualities  and  the  lamps  were 
just  about  as  long  and  cumbersome  as  tHie  open  arc  lamps 
which  they  were  so  soon  to  supersede.  Just  so  long  as  the 
carbon  rod  remained  the  lamp  could  not  be  materially  shortened, 
but  during  the  years  of  1896  and  1897  some  manufaclurers  in  an 


attempt  to  get  a  short  lamp  abolished  the  carbon  rod  and 
allowed  the  clutch  to  act  directly  on  the  carbon  pencil.  This 
was  an  exceed  nglj-  venturous  step  at  the  lime;  notwithstanding 
that  carbons  had  inidergone  a  wonderful  improvement  to 
acconnnotlate  them  to  Ihe  long  burning  feature,  they  were  still 
far  from  perfect  and  many  troubles  were  experienced  in  trying 
to  work  the  clutch  directly  on  an  uneven  surface. 

It  was  not  long,  however,  before  the  carbons  undeiwent  a 
further  improvement,  atid  were  made  practically  free  from  cracks 
or  blisters,  were  straight,  and  did  not  vary  more  than  .015  to 
.020"  in  diameter,  so  that  there  no  longer  existed  any  question  as 
to  the  possibility  of  satisfactorily  operating  a  clutch  directly  on 


the  carbon.  In  fact,  all  modern  lamps  are  now  constructed  on 
this  principle.  The  earliest  direct  current  lamps  were  of  the 
solenoid  type,  which  were  difficult  to  insulate  and  somewhat 
troublesome  to  assemble  and  keep  in  alignment.  This  usually 
resulted  in  a  variable  friction. 

About  1897  construction  dropped  back  to  the  electro-magnetic 
principle  used  in  the  first  enclosed  arc  lamps  having  carbon  rods 
such  as  the  Marks-Ayer,  earl)'  General  Electric  and  others.  This 
seems  to  be  the  most  substantial  mechanical  construction.  Lamps 


1 

of  lliis  principle  are  used  on  all  forms  of  direct  and  alternating 
current,  series  and  multiple  circuits.  Practical!)'  the  only  differ- 
ence between  the  direct  current  and  the  alternating  current 
multiple  lamp  is  that  the  former  uses  two  solid  carbons  and  has  a 
dead  resistance  for  steadying  the  arc  and  regulating  the  voltage, 
while  the  latter  burns  one  cored  and  one  solid  carbon  and  has  a 
laminated  armature,  and  a  reactance  is  substituted  for  the  dead 
resistance.  Electric  arcs  area  little  more  sensitive  to  alternating 
current  than  direct,  owing  to  the  lapid  interruption  in  the  former. 
The  reactive  coil  has  a  steadying  property  not  possessed  by  a 
dead  resistance.  This  gives  the  lamp  a  good  margin  of  stability 
beyond  the  chattering  point;  furthermore,  it  is  less  wasteful  of 
power. 

Before  concluding  the  subject  of  arc  lamp  development  I  would 
like  to  add  a  word  or  two  on  a  few  of  the  essential  features  to  be 
carefully  regarded  in  modern  arc  lamp  engineering,  which  class 


of  engineering  is  quite,  if  not  more,  dilTicull  than  an)-  other 
branch  of  electrical  work.  A  100  light  dynamo  might  possess 
faults  which  would  or  would   not  be  apparent   to  the  dynamo 
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operator,  but  the  loo  lamps  spread  over  a  large  territory  and 
operated  by  this  machine  would  be  open  to  the  criticism  of  every 
body  in  the  vicinity,  including- every  policeman  on  patrol,  who 
usually  seem  delighted  to  carry  back  to  the  police  station  a 
report  that  such  and  such  a  lamp  chattered  or  went  out.  This 
usually  means  a  reduction  in  the  lighting  company's  bill  of  so 
much  per  light  out,  as  covered  by  many  lighting  contracts.  The 
lamps  are  therefore  open  to  the  criticism  of  the  public,  while  the 
machine  is  open  to  the  criticism  of  an  individual  or  two;  further, 
if  the  fault  in  the  dynamo  is  of  such  a  nature  as  to  show  itself  in 
the  lamps,  the  latter  will  come  in  for  the  blame  anyhow. 

In  the  development  of  modern  arc  lamps  the  engineer  is  re- 
quired to  give  careful  attention  to  the  following  points  : — 

Fir.-'t  : — Aesthetic. — The  lamp  in  general  design  and  contour 
must  be  symmetrical,  well  balanced,  and  pleasing  to  the  eye. 
Extremely  broad  or  very  slim  design  should  be  avoided  and 
features  of  difficult  design  or  manipulation  in  production  should 
not  be  introduced. 

Second. — Ventilation. — While  adhering  to  the  point  just  men- 
tioned due  regard  should  be  given  to  the  ventilation,  so  as  to  allow 
proper  convexion  and  radiation  of  the  heat  dissipated  in  the  arc 
and  lamp  coils. 

Third. — Mechanism. — This  should  be  as  simple  as  possible, 
due  care  being  given  to  modifying  the  design  so  as  to  have  the 
smallest  number  of  movable  parts,  thus  avoiding  friction  which 
is  more  or  less  in  evidence  in  all  lamps  and  should  be  minimized 
as  far  as  possible,  consistent  with  substantial  design. 

The  magnets  and  their  armatures  should  be  so  proportioned 
as  to  give  an  even  pull  throughout  a  wide  range  in  order  to 
maintain  the  voltage  in  the  case  of  series  lamps  and  current  in 
the  case  of  constant  potoential  lamps  practically  constant. 

The  wire  used  in  the  coils  should  be  sufficiently  liberal  in  its 
cross  section  to  avoid  overheating.  Small  diameter  coils  are  to 
be  preferred  to  thick  ones,  as  the  latter  hold  the  heat  and  the 
temperature  of  the  inner  layers  of  the  thick  coils  rises  to  a  much 
higher  degtee  than  tiiose  having  a  smaller  depth  of  wire. 

In  alternating  lamps  the  magnetic  parts  should  be  of  high  per- 
Tneability  and  properly  laminated,  so  as  to  reduce  the  heating  by 
Foucault  and  Eddy  currents,  and  provision  must  be  made  for 
taking  up  the  rapid  vibrations  of  the  armature  core  in  a  way  to 
avoid  undue  humming. 

There  is  an  inherent  hum  in  the  arc  which  it  is  impossible  to 
avoid,  but  by  proper  de>ign  the  humming  of  the  cores  and  rattling 
of  the  mechanism  can  be  almost  entirely  obviated. 

The  dash  pot,  a  necessary  adjunct  to  all  lamps,  is  a  feature  of 
considerable  importance.  Without  this  the  lamps  will  not  start 
well  and  will  be  liable  to  chatter  or  surge  on  series  currents. 

Under  certain  well  balanced  conditions  a  lamp  will  operate 
without  a  dash  pot,  but  it  has  not  been  found  practical  in  any  de- 
sign so  far  attempted  to  do  away  with  it  entirely. 

The  strength  of  this  dash  pot  must  be  so  proportioned  that  it 
will  start  the  lamp  without  a  momentarily  excessive  rush  of  cur- 
rent, which  always  follows  when  the  dash  pot  is  too  stiff. 

In  the  same  direction  we  have  the  mechanical  danger  of  having 
the  plunger  fit  too  tightly  in  the  shell  and  it  is  liable  to  stick. 

On  the  other  hand  a  weak  dash  pot  will  cause  excessive  chat- 
tering when  the  lamp  starts,  and  it  is  considerable  of  an  engin- 
eering problem  to  strike  the  proper  point  midway  between  the 
two  evils;  furthermore,  ovving  to  the  constant  heating  and  cool- 
ing of  the  lamp  the  dash  pot  shell  frequently  loses  its  original 
shape  and  binds. 

If  the  engineer  has  had  sufficient  experience  he  will  know  how 
to  make  these  dash  pot  shells  so  that  they  w-ill  be  reasonably  per- 
manent in  shape  by  giving  great  care  to  the  composition  of  the 
metal  selected  and  to  the  temperature  at  which  it  is  worked  and 
the  method  of  mechanical  manipulation.  Plungers  have  been 
made  of  brass,  phosphor-bronze,  German  silver,  carbon, 
graphite,  soap-stone  and  various  substances.  In  all  cases  it  has 
been  found  that  two  dis-similar  metals  work  better  together. 

All  the  above  metals  have  their  advantages  and  dis-ad vantages, 
but  an  especially  prepared  form  of  graphite  has  been  found  to  be 
the  most  reliable.  At  least  this  is  the  decision  arrived  at  by  a 
leading  manufacturer  based  on  the  merits  of  operation  of  over 
300,000  enclosed  lamps,  in  fact,  if  I  include  the  open  arc 
lamps,  I  might  safely  say  700,000.. 

The  clutch  should  be  extremely  sensitive  and  at  the  same  time 
positive  in  action  so  that  it  will  feed  on  a  small  variation  in  volt- 
age and  at  the  same  time  will  not  permit  the  carbons  to  slip 
through  under  excessive  jarring. 

The  carbon  holders  should  be  carefully  designed,  and  the 
method  of  carrying  current  to  these  holders  should  be  flexible 
and  positive  and  the  leads  should  not  be  liable  to  entanglement 
with  other  parts  of  the  lamps. 

Trimming  should  be  simplified  and  all  parts  should  be  sub- 
stantial so  as  to  stand  fairly  rough  handling,  if  the  lamps  are 
unfortunate  enough  to  receive  it,  and  they  usually  do. 

The  insulation  should  be  concentrated  at  the  fewest  possible 
points  and  should  be  reasonably  high  and  all  external  parts  of 
the  lamps  should  be  dead. 

It  is  also  very  important  that  the  design  permit  of  easy 
alignment.  And  further  it  goes  without  saying  that  a  lamp 
which  cannot  have  a  small  part  repaired  without  tearing  it  all  to 
pieces  is  hardly  to  be  considered  at  this  period. 

While  endeavoring  to  maintain  all  the  above  features  at  the 
highest  degree  of  excellence,  the  manufacturers  in  their  work 
•of  simplification  and  improvement  have  given  due  care  to  manu- 
facturing lamps  of  various  tj'pes  as  similar  as  possible  in  design 
•consistent  with  the  various  classes  of  circuits  on  which  they  are 
to  be  operated.  This  is  of  the  utmost  importance  to  central 
station  men,  as  the  lower  frames,  tops,  centre  lubes,  globes, 
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carbon  holders,  etc..  can  be  used  on  any  of  the  different  types 
and  by  slight  modifications  any  one  of  the  lamps  can  readily 
be  converted  for  use  on  an}-  of  the  various  circuits. 

While  it  has  cost  thousands  of  dollars  to  mould  the  different 
lamps  into  similarity,  yet  this  cost  to  the  manufacturer  has  been 
offset  by  a  material  reduction  in  the  cost  of  production  owing  to 
the  greater  number  of  similar  parts  which  can  be  manufactured 
at  one  time,  thus  greatly  facilitating  handling  of  stock  and  the 
distribution  of  parts  to  the  various  departments  employed  in  the 
manufacture  of  apparatus. 

The  advantages  from  this  important  achievement  of  modem 
arc  lamp  engineering  have  been  manifold  and  all  have  bene- 
fitted thereby. 

Mr.  Ryan  supplemented  the  above  paper  bj-  a  brief  treatment 

of  the  "  Relative  Merits  of  Open  and  Enclosed  Arc  Lamps", 
illustrating  the  various  points  with  candle  power  and  illumi- 
nation curves.  The  lecture  was  concluded  with  a  number  of 
experiments  with  light  by  the  use  of  such  instruments  as  the 
polariscope,  spectroscope  and  other  projection  apparatus. 


PRICES  FOR  ELECTRIC  CURRENT  IN  GERMANY. 

Light  and  power  are  delivered  b\  the  .-^ctiengesellschaft 
Elektricitats,  Hagneck,  Switzerland,  station  under  the  following 
conditions: 

TARIFF  FOR  IN"C.\NDESCE.\'T  LA.MPS. 


10  C.-P. 

16  C.-P. 

25  C.-P. 

32  C.-P. 

Fes. 

PCS. 

PCS. 

PCS. 

More  than  1,000  hours  per  j'ear.  13.50 

2 1 

33 

42 

400  to  1,000  hours  per  year.  .  .  .  10.50 

16 

25 

32 

1 0. 50 

16.50 

21 

With  motors,  minimum  rate  ...  2.  0 

4-50 

7 

9 

Rate  for  use,  0.J5  Fc.  per  kilowatt-hour. 


TARIPP  PGR  ARC  LAMPS. 

Pressure  about  35  volts. 
135  Fes.  per  year  and  per  lamp  of  from  10  to  12  amperes. 
.So    "         '"'  "  "     15  "  17 

225    "         "  "  "     20  "  22  " 

TARIFF  FOR  ELECTRIC  MOTORS. 

Class  A,  applicable  to  motors  operated  eleven  hours  per  day. 
rV  h.-p.,  Fes.  270  per  h.-p.  and  per  year,  Fes.  27.00 
■4:    "       "     245      "  "    ■  "  61.25 

^    "       "     225      "  "  "  112.50 

One  to  100  horse-power  and  more  according  to  contract. 

Class  B,  applicable  to  motors  operating  continuously  day  and 
night. 

The  prices  mentioned  above,  with  an  increase  vary  ing  up  to 
thirtj'  per  cent,  according  to  the  duration  of  the  work. 

Class  C,  applicable  to  motors  operating  only  during  the  day. 
and  not  during  the  hours  of  lighting. 

The  prices  given  above  with  reduction  of  thirty  per  cent. 

Class  D,  applicable  to  motors  not  included  in  the  former 
classes — motors  operating  with  great  changes  of  load,  railway 
motors,  etc.  Special  agreements  are  made  in  each  case  in  con- 
sideration of  the  character  of  the  work. 


TESTS  OF  A  HIGH  TENSION  SWITCH. 

Some  interesting  tests  of  a  high  tension  switch  were  recently 
made  at  the  Colgate  power  house  of  the  Bay  Counties  Power 
Company,  in  Vuba  County,  California.  A  single-pole  switch  was 
connected  direcllj-  across  the  40,000-volt  bus-bars  (hal  were  re- 
ceiving current  fiom  generators  having  a  rated  capacity  of  7,500- 
kilowatts  through  transformers  of  equal  capaoitj-.  This  switch 
w'as  closed  and  opened  ten  times  in  the  space  of  two  minutes  and 
it  opened  the  dead  short  circuit  each  time  safely  and  easiU'  and 
without  damage  to  the  switch,  transformers  or  lines. 

One  of  the  two  bay  lines  that  were  in  parallel  was  then  cut  out 
at  Colgate,  but  left  in  parallel  with  the  other  at  a  station  120 
miles  from  t.'olgate,  and  the  switch  connected  across  this  line, 
thus  giving  240  miles  of  line  between  the  switch  and  bus-bars. 
The  switch  was  closed  and  opened  fifteen  times  in  the  space  of 
three  minutes,  and  it  opened  the  short  circuit  each  time  safely 
and  easily  and  absolutely  without  damage  to  transformers  or 
lines.  The  switch  opened  the  short  circuit  the  twenty-fifth  time 
fully  as  well  as  the  first  time,  and  was  not  at  all  damaged  by  the 
extremely  severe  test  of  opening  a  dead  short  circuit  at  40,000 
volts,  with  generator  and  translormrr  capacity  of  10,000  hoi-se- 
powor  behind  it,  twenty-five  limes. 


The  Slade  Electric  Company,  of  *^uebec,  are  installing 
electric  light  in  the  Roman  Catholic  church  at  Sillerj-.  The 
same  firm  have  just  completed  the  installation  ol  2.50t->  lights  in 
the  Chapel  of  the  Ursulines,  Parlor  street,  Quebec. 
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NIAGARA  FALLS  GENERATING  PLANTS. 

In  a  paper  presented  at  the  last  convention  of  tlie 
American  Institute  of  Electrical  Engineers,  Mr.  H.  W. 
Buck,  consulting  engineer  for  the  Niagara  Falls  Power 
Company,  gave  a  description  of  the  generating  plants 
now  being  installed  at  Niagara  F'alls  and  of  the  plant 
on  the  Canadian  side  of  its  allied  company,  the  Cana- 
dian Niagara  Power  Company.  The  latter  plant  will 
be  located  in  Oueen  Victoria  Park,  about  1,500  feet 
above  the  Horse-Shoe  Falls,  the  intake  canal,  v\heel- 
pit  and  discharge  tunnel  leading  to  the  foot  of  the  falls. 

The  unit  in  this  plant  will  be  of  7,500  kilowatts  capa- 
city, and  the  generators  will  be  wound  for  12,000  volts 
three-phase.  The  frequency  will  be  retained  at  25 
cycles  for  the  sake  of  uniformity  wiih  the  American 
plants  so  as  to  permit  of  parallel  operation.  In  select- 
ing a  unit  of  this  large  size,  the  American  and  Cana- 
dian systems  were  regarded  as  one.  Since  this  is 
likely  to  reach  ultimately  an  output  of  several  thousand 
horse  power,  a  unit  of  10,000  h.p.  is  not  a  large  pro- 
porlion  of  the  whole,  and  is  not  too  large  an  amount  of 
power  to  concentrate  in  one  machine  from  the  stand- 
point of  convenience.  The  principal  advantage  in  a 
unit  of  this  size  over  the  smaller  one  is,  Mr.  Buck 
points  out,  in  the  reduction  in  cost  of  development  per 
horse  power.     This  reduction  in  cost  results  from  : 

1.  Lower  cost  of  generator  per  horse  power. 

2.  Lower  cost  of  turbine  per  horse  power. 

3.  A  10,000  horse  power  unit  only  occupies  slightly 
more  space  than  one  of  5,000  h.p.  capacity,  which  re- 
sults, for  a  given  plant  output,  in  great  reduction  in 
length  of  wheel-pit,  power  house  and  fore-bay,  and  a 
consequent  reduction  in  construction. 

The  generator  is  shown  in  assembly  in  Fig.  i.  It  is 
of  the  internal  revolvmg  field  vertical  shaft  type,  of 
General  Electric  manufacture.     Its  revolving  field  ring 


Fig.  I. 


-10,000  u.  p.  TuRHE  Phase  Gknicratok,  Canadian 

PtIWER  HOLSE. 


is  built  up  of  punched  laminations,  boltetl  together 
with  joints  lapped.  This  method  of  construction  gives 
a  uniform  and  definite  strength  of  ring  and  high  mag- 
netic permeability.  On  account  of  the  high  speed, 
250  r.p.m.,  the  generator  is  very  small  as  compared 
with  some  of  the  large  engine-driven  units,  its  over-all 
diameter  being  about  19  feet.  The  weight  of  the  re- 
volving part  of  the  machine  is  141,000  pounds,  with  a 
fly-wheel  effect  at  250  r.p.m.  of  2,000,000,000. 

The  generator  has  to  be  wound  directly  for  12,000 
volts  three-phase,  instead  of  2,300  volt  two-phase,  as 
in  the  American  plants.     This  high  voltage  was  select- 


ed, not  for  long  distance  transmission  but 
for  economy  in  distribution  to  power  users 
near  the  power  house.  In  distributing  large  amounts 
of  power  underground  from  a  2,300  volt  two-phase 
plant,  after  a  radius  of  about  one  mile  is  exceeded,  it 
becomes  cheaper  to  transform  to  12,000  volts  three- 
phase  and  distribute  at  this  voltage  than  to  supply 
power  directly  at  2.300  volts.       From  this  it  becomes 
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•Method  of  Interconnecting  Canadian  and  Ameri- 
can Power  Svsteims. 


evident  that  great  economy  results  from  the  direct  gen- 
eration of  tiie  higher  voltage.  For  long  distance  trans- 
mission step-up  tranformers  will  be  used  to  raise  the 
voltage  to  22,000,  40,000  or  60,000  volis. 

Fig.  2  show  the  method  which  will  be  adopted  for 
operating  in  parallel  the  American  and  Canadian  sys- 
tems. The  connection  will  be  m  ide  by  trip'e  conductor 
cables  carried  across  the  upper  arch  bridge  over  the 
Niagara  Corge.  The  paralleling  will  be  done  through 
step-down  Scott  connected  transformers. 


S.Uisfacloiy  i)iog;iess  is  being'  made  on  tlic  power  liimicl  1h-- 
tweeii  Lnke  Beautiful  and  Coquitlani  I-aki>  I'oi-  the  \'.iiicoii\ er 
Power  Company.  Mr.  W.  Meredith  is  i-onsu  lini^  eriv;inoer  aiul 
Messrs.  Ironside,  Rannie  &;  Cam|il)ell  the  ionti;ielors.  A 
tramway  for  hauling'  siip[)lies  is  a!so  beli)i;f  eoiistrneleil. 

The  St.  Francis  Power  Comiiany  h  is  been  organized  to  de- 
velop a  water  power  at  Disiat'li,  on  the  Ouebee  and  Cenlial 
Railway,  between  Sherl')rooke  ami  Ouel>ee.  This  pi>wer  is 
situated  near  to  HIaek  Lake  and  Thetfiiid  Mines.  It  will  be 
possible  to  develop  about  j,ooo  h.  p.,  whii  h  it  is  proposetl  lo 
transmit  electrically  lo  power  users  in  the  loealit\'.  The  Thet- 
ford  Mines  alone  use  aliout  2,000  h.  p.  and  are  said  lo  be  now 
operating  very  uneconomieally  by  means  of  small  steam  engines, 
which  are  not  only  inelTlcient  and  uneconomical,  but  lequire  a 
man  lo  be  in  charge  of  each  one.  The  company  are  also  saiil  to 
be  paying  about  $4.50  a  Ion  for  coal,  so  that  the  cost  |)er  h.  p. 
for  24  hours  will  probably  amount  to  $100.  By  using  eli'ctrie 
power  the  company  could  probably  reduce  the  cost  b)-  about 
one-half.  Messrs.  Ross  &  Ilolgate,  consulting  engineers,  of 
Montreal,  have  been  employed  by  the  power  company  lo  prepare 
the  plans  for  the  utilization  of  the  power.  The  compan)'  are 
said  to  have  secured  the  ownership  of  all  water  powei  s  within  a 
radius  of  thirty  miles  fy.im  Disraeli, 
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ENGINEERING  BUILDING  QUEEN'S  UNI- 
VERSITY. 

The  Engineering  Building  now  in  course  of  erection 
at  Queen's  University,  Kingston,  will  contain  the  cen- 
tral heating  and  electric  plants  and  the  departments 
of  Civil,  Electrical  and  Mechanical  Engineering.  Pro- 
vision will  also  be  made  in  this  building,  temporalily  at 
least,  for  the  Department  of  Forestry  and  Botany. 

The  boilers,  which  are  to  supply 
steam  for  heat  and  power  to  all  of 
the  various  college  buildings,  will 
be  located  in  a  suitable  wing  con- 
nected to  the  east  end  of  this 
building.  The  boilers  will  be  of 
various  types  representing  the  best 
practice.  The  students  will  thus 
get  a  practical  knowledge  of  the 
different  types  usually  found  in 
recently  constructed  plants.  One 
boiler  will  be  fitted  specially  for 
testing  and  experimental  work, 
capable  of  carrying  a  pressure  of 
200  lbs.  and  supplied  with  a  super- 
heater. The  draft  will  be  ob- 
tained by  two  fans  direct-connected 
to  two  separate  engines  and  work- 
ing in  parallel. 

The  electric  plant  will  be  placed 
on  one  side  of  the  main  building 
adjoining  the  boiler  room.  This 
plant  will  supply  all  the  electricit)' 
required  for  light,  power  and  ex- 
perimental work. 

Adjoining  the  electric  plant  on 
the  south  side  of  the  basement  are 
a  storage  battery  room  and  three 
laboratories  for  experimental  work 
in  electrical  engineering.  The 
storage  battery  will  be  of  sufficient 
capacity  to  light  the  college  build- 
ings in  the  evening  when  required, 
and  when  the  electric  plant  will  not 
be  running.  It  will  also  be  used 
very  extensively  for  experimental 
purposes.  The  laboratories  will  be 
equipped  with  the  most  improved 
types  of  generators,  motors,  trans- 
formers, etc. 

On  the  north  side  of  the  basement 
and  adjoinii'g  the  boiler  room  are 
two  laboratories  for  experimental 
work  in  thermodynamics  and  me- 
chanical engineering.  These  labora- 
tories will  be  equipped  with  the 
latest  types  of  steam  and  gas 
engines,  compressed  air,  etc.  There 
will  also  be  a  laboratory  in  the 
basement  for  measuring  the 
strength  and  elasticity  of  materials. 

The  first  floor  will  contain  the 
various  botanical  laboratories,  lec- 
ture rooms,  library,  cloak  rooms 
and  janitor's  room.  On  the  second 
floor  will  be  the  engineering  lecture 
rooms,  library  and  research  room. 
The  third  floor  will  be  devoted  en- 


tirely to  draughting,  with  the  exception  of  two  small 
rooms  for  blue-printing  and  photographic  work. 


A  five  year  contract  for  the  supply  of  electric  power  to  operate 
the  new  pump  at  the  high  level  waterworks  reservoir  in  Mon- 
treal has  been  awarded  to  the  Lachine  Rapids  Hydraulic  & 
Land  Companj'.  The  price  is  $20  per  horse  per  year,  making' 
the  cost  for  400  h.  p.  for  the  period  mentioned  $40,000. 
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QUESTIONS  AND  ANSWERS 


"A.  S.",  Houston,  Minn.:  Would  you  please  give 
answers  to  these  questions  in  your  October  issue  ? 
(i)  What  would  be  the  number  of  the  wire  you  would 
use  for  the  mains  of  an  incandescent  lamp  circuit, 
carrying  current  for  fifteen-hundred  incandescent  lamps, 
the  voltage  of  each  lamp  being  no,  and  the  candle 
power  16?  (2)  What  would  be  the  necessary  capacity 
of  the  dynamo  used  to  run  the  above  circuit?  (3)  What 
would  be  the  horse-power  of  a  steam  engine  used  to 
run  the  dynamo,  when  the  dynamo  is  loaded  to  its  full 
capacity  ? 

Ans  :  (1)  In  the  absence  of  advice  as  to  the  relative 
location  of  the  lights  and  the  distances  between  the 
various  groups,  also  as  to  the  character  of  the  system, 
direct  or  alternating,  two  wire  or  three  wire,  single 
phase  or  multiphase,  it  is  impossible  to  answer  you 
intelligently,  though  we  presume  it  is  alternating  three 
wire,  in  which  case  it  will  usually  be  found  desirable  to 
locate  your  transformers  so  that  the  largest  wire  re- 
quired will  not  be  over  No.  4  or  No.  6.  (2)  Assuming 
that  you  are  using  lamps  consuming  60  watts  each,  the 
machine  would  need  to  deliver  to  the  lamps  60x1500  = 
90  k.w.  Allowing  for  line  losses,  and  also  for  those  in 
the  transformers  if  your  system  is  alternating,  the  gen- 
erator would  need  to  have  a  capacity  of  100  to  1 10  k.w., 
these  figures  being  based  on  the  supposition  tha'  all 
the  lamps  are  burning  at  once;  if  this  is  not  the  case 
they  can  be  reduced  accordingly.  (3)*Assuming  that 
the  dynamo  is  delivering  100  k.w.  to  the  line,  and  that 
the  combined  efficiences  of  it  and  the  driving  mechan- 
ism is  85  per  cent.,  the  engine  would  need  to  deliver 

100  1000  ^  , 

loox  7 — X  — ~=  157,  or  say  160  horse  power. 
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"Reader"  asks:  Does  a  three-phase  generator  wound 
for  10,000  volts  mean  that  each  phase  used  separately 
gives  10,000  volts,  or  does  it  mean  10,000  volts  be- 
tween each  of  the  three  wires  on  the  three-phase  trans- 
mission line  ? 

Ans:  If  the  windings  of  the  generator  are  connected 
delta  or  mesh  fashion,  they  are  each  designed  to  pro- 
duce the  rated  potential  of  the  machine,  in  your  case 
10,000  volts,  and  if  they  were  used  separately  each  as 
an  independent  single-phase  system  they  would  each 
give  this  pressure,  but  if  the  machine  is  designed  with 
its  windings  connected  star,  the  three  windings  each 
then  produce  only  i  or  .577  times  that  of  the  terminal 

voltage  of  the  generator,  which  would  in  this  case  be 
5,770  volts.  These  connections  you  will  note  are  in  all 
cases  made  in  the  machine  itself,  and  do  not  afTect  the 
outside  line,  which  in  either  event  has  10,000  volts  be- 
tween any  two  of  the  three  wires  composing  it. 


"J.B.":  Is  50  cycle  three-phase  apparatus  one  of  the 
standards  or  is  it  likely  to  become  the  standard  for 
light  and  power  work  ?  Do  220  \  o\{  lamps  llickcr  on  a 
50  cycle  circuit  ? 

Ans:  Apparatus  of  this  frequency  is  not  standard  on 
this  continent,  nor  do  present  indications  point  towards 
its  coming  into  more  general  use,  though  there  are,  of 
course,  some  plants  installed  here;    it  has  been  used 


quite  frequently  in  European  practice.  220  volt  incan- 
descent lamps  are  satisfactory  ou  60  cycle  circuits, 
though  they  begin  to  exhibit  flickering  when  run  at  a 
frequency  of  40.  We  do  not  know  of  any  50  cycle 
plants  which  are  using  them,  though  it  is  probable  that 
they  would  give  satisfaction,  except  perhaps  in  situa- 
tions where  there  was  a  fast  moving  object  in  front  of 
the  light. 


"  R.  S.",  Halifax  :  Can  I  use  ammeters  and  watt- 
meters built  for  testing  on  110  volts  for  2,080  volt 
primaries  ? 

Ans. — We  see  no  objection  to  your  using  ammeters 
in  this  way,  provided  precautions  are  taken  to  insulate 
the  case  from  the  ground,  as  it  is  possible  that  the  in- 
sulation in  the  instrument  is  not  sufficient  to  withstand 
the  tendency  to  ground,  especially  if  there  be  any  leaks 
in  the  primary  line.  The  wattmeters  can  also  be 
used  in  this  way,  a  potential  transformer  being  inserted 
in  the  voltage  leads  so  as  to  bring  the  voltage  across 
them  within  the  limits  of  the  instrument.  The  reading 
will  naturally  have  to  be  multiplied  by  the  ratio  of  this 
transformer. 


"  Dynamo  "  asks  :  Can  I  use  an  enclosed  arc  lamp, 
6.6  amperes,  for  series  circuits,  on  the  same  lines  as 
open  arc  lamps  ? 

Ans. — Yes,  there  is  no  objection  whatever,  provided 
the  amperage  is  the  same.  You  should  note  that  the 
open  lamp  takes  50 "X  6.6  =  330  watts, while  the  enclosed 
type  consumes  80  x  6.6,  or  528,  which  means  that  the 
change  results  in  your  furnishing  lamps  of  a  larger 
power  consumption  than  was  probably  contracted  for, 
or  in  other  words,  that  the  lamp  capacity,  though  not 
the  actual  output  of  the  machine,  is  reduced  in  that 
proportion. 


W.  H.  Smith  :  What  is  the  difference  between  the 
terminal  and  the  receiver  pressure  of  a  steam  engine  ? 

Ans. — The  terminal  pressure  is  that  in  the  cylinder 
at  the  expiration  of  the  stroke,  just  before  the  opening 
of  the  exhaust  valves.  The  receiver  pressure, as  the  name 
indicates,  is  that  in  the  receiver  or  chamber  between 
the  cylinders  of  compound  engines. 


"  Subscriber  "  :  How  can  I  be  sure  that  the  con- 
nections of  two  machines  are  correct  for  running  in 
parailell  ?  What  will  happen  if  one  starts  to  run  as  a 
motor  ? 

Ans. — The  simplest  way  to  make  absolutely  certain 
that  everything  is  in  readiness  for  parailell  operation 
is  to  raise  the  brushes  or  otherwise  open  the  armature 
circuit  only  of  one  machine,  and  then  to  close  all  the 
switches, thus  exciting  its  field  from  the  other  generators 
If,now,the  switches  be  opened  and  the  second  armatiue 
circuit  closed  both  machines  will  come  up  with  the  cor- 
rect polarity.  If  when  they  are  running  in  parallel  one 
field  gets  weak  and  that  machine  starts  to  run  as  a  motor 
nothing  special  will  happen,  provided  the  field  does  not 
g'et  too  weak  and  thus  too  much  current  flow.  It  it  does, 
the  fuses  or  circuit  breakers  will  operate,  and  save  the 
equipment  from  actual  damage. 


"  Power  House  .Assistant"  asks  :  What  is  the  little 
ciu'l  of  pipes  found  luulcr  nearly  all  steam  guages  put 
there  for  ? 

Ans. — It  is  used  to  retain  water,  condensed  from  the 
steam,  which  cannot  get  away  because  it  cannot  riui 
over  the  uphill  portion  of  the  circle.  Such  a  device 
should  always  be  installed  with  every  steam  guage,  as 
the  entrapped  water  prevents  the  hot  steam  from  reach- 
ing and  damaging  the  instrument. 


THE  CANADIAN  ELECTRICAL  NEWS 


October,  1902 


I  TELEGRfirH/ TELEPHONE  | 

THE  BELL   TELEPHONE  COMPANY 
IN  TORONTO. 

In  order  to  meet  the  requirements  of  their  growing 
business  in  Toronto,  the  Bell  Telephone  Company  have 
found  it  necessary  to  enlarge  their  Exchange  on  Tem- 
perance street.  The  addition,  which  is  now  under  way, 
consists  of  a  new  building  45  by  80  feet,  and  in  ex- 
ternal appearance  an  exact  duplicate  of  their  present 
building.  The  upper  flat  of  the  new  building  isintended 
for  operating  purposes,  and  in  it  will  be  installed  a  new 
central  energy  switchboard.  After  the  present  sub- 
scribers have  been  transferred  to  the  new  board,  the 
wall  dividing  the  two  buildings  will  be  taken  down  and 
the  present  operating  room  used  for  the  accommodation 
of  the  long  distance  switchboard  and  the  future  growth 
of  the  business.  The  new  board  will  have  a  capacity 
of  8,000  subscribers,  or  nearly  double  that  of  the  present 
board. 

As  the  North  Toronto  and  Parkdale  branches  are  al- 
ready equipped  with  central  energy  type  switchboard>i, 
the  inauguration  of  this  system  at  the  Temperance 
Street  Exchange  will  place  the  entire  city  on  an  absolute- 
ly modern  system,  by  which  the  ringing  of  the  bell  when 
calling  Central  will  be  done  away  with. 

The  second  storey  of  the  combined  building  will  be 
devoted  to  the  power  plant  and  distributingdeparlments, 
and  the  business  offices,  now  on  the  second  floor,  will 
be  removed  to  the  ground  floor.  Increased  accommo- 
dation will  also  be  provided  for  the  operating  staff". 

When  the  extension  is  completed,  the  Exchange  will 
be  sufficiently  large  to  provide  for  the  prospective 
grouth  of  the  compan) 's  business  for  some  yeais  to 
come,  and  in  point  of  equipment  it  will  be  second  to  none. 


RESIGNATION  OF  MR.  ARTHUR  COX. 

Within  the  past  month  the  announconicnt  was  made 
of  the  resignation  of  Mr.  Arthur  Cox,  superintetidenl 
of  supplies  and  treasurer  of  the  Great  North-Western 
Telegraph  Company.  For  personal  and  private  rea- 
sons Mr.  Cox  decided  to  sever  his  connection  with  the 
company,  with  which  he  had  been  connected  for  27 
years.     It  is  his  intention  to  retiu'n  to  England. 

Mr.  Cox  came  to  Canada  nearly  thirty  years  ago, 
with  the  intention  of  following  his  profession  as  an 
artist,  but  finding  the  talent  of  the  artist  not  appreci- 
ated in  Canada  as  the  calling  deserved,  he  turned  his 
attention  to  a  commercial  life.  Obtaining  a  situation 
with  the  Great  North-Western  Telegraph  Company,  he 
was  quickly  promoted  from  one  position  to  another, 
until  finally  receiving  an  appointment  to  the  dual  posi- 
tion of  treasurer  and  superintendent  of  supplies.  These 
are  two  of  the  most  important  positions  in  the  gift  of 
the  company.  The  suppl)  department,  which  has  to 
cater  for  2,000  offices,  has  been, under  Mr.  Cox's  super- 
vision, created  into  a  model  of  methodical  and  precise 
management.  The  abilitj-  shown  hy  him  in  the  dis- 
charge of  his  duties  was  frequently  commended  b)'  the 
management. 

Mr.  Cox  is  also  an  inventor  of  some  note,  one  of  the 
most  valuable  of  his  inventions  being  "Cox's  Patent 
Infold",   an   ingenious   device  which,   in   one  sheet, 


serves  the  double  purpose  of  telegraph  blank  and  enve- 
lope. This  combination  is  used  by  all  the  Great  North- 
Western  Telegraph  Company's  offices. 

The  loss  sustained  in  the  removal  of  Mr.  Cox  is 
keenly  felt  by  the  company.  In  a  personal  letter  lo  him 
Mr.  H.P.  Dwight,  president  and  manager  of  the  com- 
pany,expressed  his  deep  regret  that  he  should  have  de- 
cided to  retire  from  the  company,  at  the  same  time  re- 
ferring to  the  satisfactory  manner  in  which  he  had  dis- 
charged his  duties.  At  the  annual  meeting  of  the  com- 
pany held  a  fortnight  ago  a  resolution  was  passed 
laudatory  ot  the  faithful  services  and  abilities  of  Mr. 
Cox,  who  in  his  new  field  carries  with  him  the  hearty 
wishes  of  numerous  friends  in  Toronto. 

Mr.  G.  D.  Perry,  secretary  and  auditor  of  the  com- 
pany, succeeds  Mr.  Cox,  having  been  appointed  secre- 
tary-treasurer and  superintendent  of  supplies. 

OLD-TIME  TELEGRAPHERS'  ASSOCIATION. 
The  twenty-second  re-union  of  the  Olil-Tinie  Telejjraphci s' 
and  Historical  Association  and  the  Society  ol  the  United  Stales 
Military  Corps  was  held  at  Salt  Lake  Cilv,  Utah,  on  September 
10,  II  and  12.  -About  200  members  were  in  attendance  and  a 
meeting  of  profit  and  pleasure  was  the  result.  The  report  of  the 
secretary-treasurer  showed  a  membership  ot  one  thousand,  with 
a  larj^e  list  of  applicants  for  membership.  The  ape  limit  for 
admission  was  raised  to  25  years.  This  action  was  deemed 
necessary  in  oider  to  keep  the  membership  down  to  a  reason- 
able limit.  Milwaukee  was  selected  as  the  next  meeting  place, 
in  September,  1903.  The  executive  committee  was  enlarjfed 
and  now  stands  as  follows  :  L.  B.  McFarlane,  Montreal  ;  G.  H. 
Corse.  Ogden,  \.  Y.  ;  H.  C.  Hope,  St.  Paul  ;  H.  J.  Petiintrill, 
Boston. 

SHORT-CIRCUITS. 

Hamilton  Bros,  have  a  telephone  service  between  Singhampton 
and  Glen  Huron  and  the  station  at  Smithdale.  It  is  now  proposed 
to  extend  the  system  to  Collingwood. 

The  N'ipi>sing  Telephone  Company,  of  Sturgeon  Falls,  Ont., 
has  been  incorpoiaied,  with  a  capital  of  §5,000.  Messrs.  C.  \V. 
Rantaul,  jr.,  and  A.  J.  Young  are  directors. 

Mr.  J.  C.  Shields,  of  Ashcrofi,  B.  C,  has  secured  from  the 
Uomifiion  Government  the  contract  for  the  construction  of  the 
telegiaph  line  between  the  150-Mile  House,  Cariboo,  and  Ques- 
nell  Forks.    The  distance  is  about  70  miles. 

Mr.  Anselm  Boycr,  C,  E.,  has  been  appointed  siiperinlendoni 
of  Government  telegr;iph  and  cable  lines  in  <Jueboc  and  the  Mari- 
time Provinces.  Mr.  Boyer  was  one  of  the  eng-ineers  who  laid 
out  the  route  of  the  telegraph  line  to  Dawson. 

A  company  has  been  formed  in  I^fayette,  Ind.,  to  manufacture 
a  pocket  telephone  .  The  receiver  is  shaped  so  that  one  hears 
and  talks  in  it.  .An  a'uminum  box  is  fastened  to  a  telephone  pole, 
a  kfV  fits  this  liox,  and,  when  inserted,  calls  the  telephone  ex- 
change. It  is  claimed  that  the  inxcnlion  will  be  of  great  utility 
in  cities  for  policemen  in  summoning  help  or  sending  fire  alarms, 
and  can  be  used  on  street  car  lines. 

The  Great  Nolhwestern  Telegraph  Company  held  its  annual 
meeting  in  Toronto  recently,  at  which  direclv^rs  and  officials 
were  elected  as  follows  :  H.  «P.  Pwighi,  president  and  general 
manager;  Ad.im  Brown,  vice-president;  H.  \.  Baird,  Col.  K.  C. 
Clowry,  Richard  Fuller,  James  Medley,  .A.  S.  Irving,  and  W.  C. 
Matthews,  directors;  Geo.  D.  Perry,  secretary-  treasurer  and 
superintendent  of  supplies;  A.  C.  McConnell,  auditor. 

.After  wrestling  with  the  telephone  question  for  some  months, 
a  special  committee  of  the  Ottawa  city  council  has  recommended 
that  the  council  enter  into  an  agreement  with  the  Bell  Telephone 
Company  for  the  continuation  of  a  telephone  system.  The  rate- 
payers voted  in  favor  of  the  establishment  of  a  civic  telephone 
system,  but  apparentlj'  the  accomplishment  of  this  was  surrounded 
by  too  many  obstacles  to  be  undertaken  bj-  the  council.  The 
Bell  Company  will  probably  be  asked  to  enter  into  a  new  agree- 
ment more  favorable  to  subscribers  than  the  old  one.  A  rate  of 
$40  per  annum  for  business  places  and  $25  (or  residences,  with  a 
reduction  of  $20  where  three  year  contt.-\cls  are  entered  into,  is 
spoken  of. 
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THE  PREFERENTIAT.  TARIFF. 

The  news  comes  from  Berlin  that  the  German  customs 
authorities  will  in  future  require  certificates  of  origin  in 
the  case  of  American  grain.  This  is  regarded  as  a  re- 
taliatory slap  at  Canada  for  having  granted  preferential 
duty  on  British  goods  coming  into  this  country.  The 
Dominion  should  now  demand  a  certificate  of  origin  in 
the  case  of  all  imports  from  Great  Britain.  This  would 
have  the  effect  of  shutting  out  large  quantities  of  Ger- 
man goods  which  now  find  their  way  into  Canada  as 
British  imports  and  get  the  benefit  of  the  preference 
which  was  intended  to  apply  only  to  British  manufac- 
tures. The  statement  is  made,  on  what  appears  to  be 
good  authority,  that  many  German  manufactured  goods 
are  shipped  into  England,  where  the  assembling  of  the 
parts  is  done,  after  which  the  goods  are  exported  to 
Canada  and  receive  the  benefit  of  the  preference.  At 
present  there  is  ndthing  to  prevent  such  a  practice 
either  by  Germany  or  other  countries.  Means  should 
be  adopted  to  prevent  the  preference  being  accorded  to 
any  but  bona  fide  British  goods. 


EXHIBITS  AT  TORONTO  EXHIBITION. 

In  our  notes  in  last  issue  on  the  display  in  the  Ma- 
chinery Hall  at  the  Toronto  Industrial  Exhibition  two 
exhibits  were  inadvertently  overlooked.  The  most 
conspicuous  exhibit,  perhaps,  was  that  of  the  Canada 
Foundry  Company,  which  is  controlled  by  the  Canadian 
General  Electric  Company.  Their  display  occupied  a 
space  extending  along  the  entire  side  of  the  west  end  of 
the  building.  Behind  snow  white  columns  was  an 
elaborate  display  of  the  products  of  the  company, 
including  waterworks  supplies,  combination  and  single 
drinking  fountains,  ornamental  iron  work,  wrought 
iron  fences,  etc.  An  interesting  feature  was  a  freight 
car  truck,  one  of  an  order  of  one  hundred  for  the  Canada 
Northern  Railway;  and  another  object  of  interest  was  a 
sample  of  the  great  forges, part  of  the  equipment  of  the 
new  forge  shop  of  the  Canada  Foundry  Company  at 
Toronto  Junction.  There  was  shown  an  automatic  cold 
pressed  nut  machine  in  operation,  claimed  to  be  the  only 
one  of  its  kind  in  Canada,  and  an  automatic  screw 
machine  making  ^^x}4  cap  screws.  At  night  the  ex- 
hibit was  brilliantly  illuminated  by  the  latest  type  of 
C.  G.  E.  enclosed  arc  lamps. 

The  A.  R.  Williams  Machinery  Company  had  a  good 
display  of  iron  and  wood  working  machinery,  machin- 
ists' tools,  etc. 


AQUEDUCT  THROUGH  A  MOUNTAIN. 

The  Vancouver  Power  Company,  a  corporation 
allied  to  the  British  Columbia  Electric  Railway  Com- 
pany, which  owns  all  of  the  tramways  in  British  Colum- 
bia, will  soon  undertake  a  novel  pitce  of  hydraulic  en- 
gineering work  in  connection  with  an  electric  trans- 
mission project.  A  water  power  electric  generating  sta- 
tion is  to  be  located  near  the  headwaters  of  the  Coquit- 
1am  River,  and  to  add  to  the  supply  of  water  furnished  by 
a  dam  it  is  proposed  to  tap  a  lake  at  an  altitude  of 
2500  feet  above  the  s^-a.  instead  of  laying  a  pipe  line, 
the  company  will  diive  an  inclined  tunnel  through  a 
mountain  of  solid  rock.  The  bore  will  be  3  by  8  feet, 
and  2'A  miles  in  length.  The  cost  of  the  tuiuiel  is 
estimated  at  $350,000. 


The  Gas  Compan)'  have  the  same  trouble  to  face  now  that 
electrical  companies  have  had  in  the  past,  viz.,  "overloading  of 
conductors".  Owing  lo  rapid  installations  of  gas  stoves,  etc., 
partly  helped  by  the  coal  strike,  the  pressure  in  cerlain  localities 
is  very  poor. 

Anenl  a  fire  which  occurred  in  iVlontreal  some  months  ago, 
caused  by  high  tension  entering  the  premises  through  a  break- 
down in  transformer  and  owing  to  a  faulty  connection  near  main 
switct)  causing  fire;  we  understand  there  is  a  probability  of  the 
insurance  companies  going  to  law  over  the  matter,  to  hold  the 
Lighting  Company  responsible.  Without  any  comment  on  the 
points  at  issue,  it  does  not  seem  fair  that  when  the  insurance 
companies  are  so  decidedly  indifferent  to  the  appointing  of  an 
official  inspector  (owing  chiefly  to  expense  of  such),  that  they 
should  squeal  when  the\  get  hit. 

Poor  Jack  Roberts,  whose  body  was  found  in  the  Lachine 
Canal  recently,  will  be  remembered  by  many  of  the  old  boys  of 
the  Royal  Electric  Company.  He  was  one  of  their  interior  wire- 
men  and  a  leading  haml.  After  leaving  their  employ  he  acted 
for  quite  a  time  in  a  similar  capacity  with  the  Montreal  Electric 
Company,  and  finally  was  employed  by  the  Lachine  Rapids  Com- 
pany on  switchboard  work,  with  whom  he  continued  up  to  the 
date  of  his  death. 

Quite  a  number  of  contractors  are  of  the  opinion  that  a  9  hour 
day  would  be  sufficient  for  their  interior  wiremen,  and  the  chances 
are  that  if  the  wiremen  put  in  such  a  request  generall)',  it  would 
be  acceded  lo.  Saturday  afternoons,  which  are  granted  by  some 
employers,  could  no  doubt  also  be  made  universal. 

A  glance  at  the  civic  finances  of  Ottawa  would  suggest  that  in 
common  prudence  the  municipal  telephone  exchange  scheme 
should  be  shelved,  at  least  for  a  while. 


AMERICAN  STREET  RAILWAY  ASSOCIATION. 

As  We  go  to  press  the  twenty-first  annual  meeting  of  the 
American  Street  Railway  Association  is  in  progress  at  Detroit, 
Mich.,  the  programme  covering  October  8,  9,  and  to.  Among 
the  papers  to  be  presented  are  the  following:  "Steam  Turbine 
Engines,"  by  E.  H.  Sniffen,  New  York;  "The  Adjuslment  of 
Damage  Claims,"  by  M.  B.  Starring  ;  "The  Transportation  of 
Light  Express  and  Parcel  Delivery,"  by  George  W.  Parki  r, 
Detroit  United  Railway.  Tliere  is  a  large  exhibition  of  street 
railway  supplies. 


THE  PORTAGE  LA  PRAIRIE  PLANT. 

I'ORTAGE  LA  Prairie,  Si£pt.  20T11,  1902. 
Editor  ElivCtricai,  News  : 

Dear  Sir: — I  notice  in  your  September  number  exception  is 
taken  to  the  description  of  the  Portage  Electric  Company's  plant. 
I  would  say  in  reply  that  the  description  applies  to  the  plant  as 
it  is  at  the  present  time,  and  not  as  it  was  ten  years  ago. 

^'ours  truly, 

F.  W.  Clavton,  Manager. 


The  Browning  Engineering  Company,  of  Cleveland,  Ohio,  has 
recently  purchased  from  the  Westinghou>-e  Electric  iS:  Manu- 
facturing Company  a  large  number  of  railway-lype  crane  motors, 
ranging  in  capacity  from  25  to  50  horse-power. 

The  cross  aims  on  the  redwood  poles  commonly  used  for  the 
electric  transmission  lines  of  the  Pacific  Slope  are  of  6x6-inch 
kiln  dried  Oregon  pine,  subjected  to  a  tomporatiiro  of  220  de- 
grees Fahr.  for  several  hours  in  a  bath  of  asplialtum  oil.  The 
redwood  poles  are  cut  from  young  trees,  not  more  than  four 
from  the  one  tree,  and  are  counted  on  to  last  25  to  35  years. 

The  Steel  Storage  &  lilevator  Construction  Company  has 
adopted  electric  power  distribution  for  a  large  grain  elevator 
wh  ch  will  be  erected  for  the  Canadian  Pacific  Railway  at  Fort 
William,  Ontario.  A  recent  purchase  from  the  Westinghouse 
IClectric  &  Manufacturing  Company  includes  a  direct  current 
gcnoralor  and  a  number  of  direct  current  motors  for  the  operation 
of  this  elevator. 
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ASSESSMENT  OF  GAS  AND  ELECTRICAL 
COMPANIES. 

Judges  McDougall,  McCrimmon  and  McGibbon  gave 
judgment  on  October  4th  in  the  appeal  of  the  Toronto 
Railway  Company,  Consumers'  Gas  Company,  Bell 
Telephone  Company,  Toronto  Electric  Light  Company, 
and  Toronto  Incandescent  Light  Company  against  their 
assessments  by  the  city  officials.  The  judgment  is 
against  the  companies. 

The  contention  of  the  companies  concerned  was  that 
under  the  clause  in  the  Assessment  Act  of  1902  exempt- 
ing rolling  stock,  the  machinery  and  appliances  in  their 
buildings  were  not  assessable.  They  claimed  that  the 
exemption  applied  to  the  rolling  stock  and  all  their 
plant  and  appliances  save  those  existing  on  or  situate 
upon  the  streets,  roads,  highways,  lanes,  and  other 
public  places  of  the  municipality.  The  judgment  hinged 
on  the  interpretation  of  sub-section  4,  which  reads 
"Save  as  aforesaid  rolling  stock,  plant  and  appliances 
of  companies  mentioned  in  sub-section  2  hereof,  shall 
not  be  land  within  the  meaning  of  the  Assessment  Act 
and  shall  not  be  assessable."  The  judges  point  out 
that  the  construction  which  the  companies  desire  to  have 
placed  on  sub-section  4  would  be  unjust  and  inequitable, 
and  contrary  to  the  principles  underlying  the  Assess- 
ment Act.    The  judgment  concludes  as  follows  : 

"The  conclusion  of  the  matter  then  is,  that  the  words 
'plant  and  appliances'  used  in  sub-section  4  must  be 
confined  to  any  plant  and  appliances  located  upon  the 
streets,  roadways  and  highways  and  other  public  places 
in  the  municipality ,  such  words  taking  this  limited 
meaning  because  they  must  be  referred  to  the  words 
'rolling  stock'  which  immediately  precede  them  in  the 
same  sub-section,  and  because  it  was  manifestly  the  in- 
tention of  the  Legislature  in  enacting  a  new  section  18 
of  the  Assessment  Act,  to  deal  only  with  the  method 
of  assessing  so  much  of  the  property  of  the  companies 
named  in  sub-seciion  2  as  was  situated  upon  the  public 
streets  of  the  municipality. 

"This  is  the  unanimojs  finding  of  the  Board  of  Judges 
upon  the  c  nstruction  of  the  Statute  of  1902,  but  is  not 
the  formal  judgment  to  be  delivered  upon  the  appeals 
pending.  The  formal  judgment  will  be  pronounced 
after  hearing  the  evidence  upon  the  appeals  when  the 
figures  of  the  assessment  of  the  property  invoh  ed  in  the 
different  appeals  will  be  determined.  The  opinion  of 
the  judges  upon  the  construction  of  the  statute  is  issued 
in  advance  at  the  request  of  the  parties." 

PERSONALS. 

It  is  understood  that  Mr.  Alex.  Storer  lias  received  the  appoint- 
ment of  chief  engineer  for  the  King  Edward  Hotel,  Toronto,  at  a 
salary  of  $1,200  per  year. 

W.  Rawling,  of  Annapo'is,  N.  S.,  has  resigned  his  position 
with  the  Cape  Breton  Eleclric  Co.  to  take  a  responsible  position 
with  the  South  Shore  Railway  Co. 

Mr.  R.  H.  Heneker  has  resigned  as  president  and  director  of 
the  Sherkrooke  Gas  &  Water  Company,  of  Sherbrooke,  Que., 
and  has  been  succeeded  by  Judge  White. 

Mr.  Clarence  Thomson  has  resigned  the  position  which  he  has 
held  tor  some  years  in  the  Patent  Department  at  Ottawa,  to  join 
his  father,  Mr.  Fred  Thomson,  in  the  electrical  manufacturing 
business  in  Montreal. 

Sylvester  Potter,  c'.iief  electrician  for  the  Toronto  Railway 
Company,  a  fortnight  ago  tendered  his  resignation,  which  was 
accepted  by  the  company.  Mr.  Ewen  Mackenzie,  a  brother  of 
the  president  of  the  company,  is  now  in  charge  of  the  department, 
but  it  is  understood  that  the  appointment  is  only  temjiorary  until 
a  suitable  person  can  be  found  to  succeed  Mr.  Potter. 


AUTOMATIC  CAR-TYPE  CIRCUIT-BREAKER. 

The  protection  of  railway  motor  equipments  bj-  the  use  of  a 
fuse  has  until  recently  been  the  standard  practice  and  recom- 
mendation of  electrical  manufacturing  companies.  The  results 
obtained  have  been  satisfactory  only  to  a  limited  degree,  as  the 
fuse  frequently  fails  to  blow  at  the  proper  time,  or  to  give  t!ie 
equipment  the  best  protection  under  all  conditions  of  service. 
The  necessity  of  carrying  extra  fuses,  as  well  as  the  inconveni- 
ence of  stopping  the  car  to  replace  a  blown  out  fuse,  is  more  or 
less  of  an  objection  to  this  method,  and  many  of  the  lar^«^t 
street  railway  companies  have  replaced  the  fuse  block  with  the 
automatic  car  circuit-breaker.  This  practice  offers  better  pro- 
tection to  the  equipment,  as  it  reduces  to  a  minimum  the  possibil- 
ity of  injur}-  to  the  apparatus  arising  from  the  carelessness  of  the 
motorman  in  improperly  catting  out  resistance— the  circuit- 
bre.aker  will  open  autoinatically  when  the  current  reaches  the 
value  for  which  it  is  set. 

The  automatic  car  circuit-breaker  manufactured  by  'he  West- 
inghouse  Electric  &  Manufacturing  Companj-  is  claimed  to  perform 
the  function  of  the  fuse  block  by  opening  an  overload  or  short- 
circuit;  it  also  replaces  the  platform  or  canopy  switch,  in  that  it 
provides  a  hand  opening  for  the  circuit.  In  construction  the 
instrument  is  thoroughl}^  fire-projf,  of  the  best  material  and 
workmanship  throughout,  and  all  parts  are  interchangeable.  Its 
design  prevents  any  arcing  at  the  current-carrying  contacts,  as 
the  arc  is  broken  on  extra  contacts  especially  provided  for  the 
purpose,  and  assisted  by  a  powerful  magnetic  blow-out  which 


Ai  TOMATic  C  \R-T\pi;  CiRCL  it-Breaker. 


will  open  the  severest  short-circuit  without  damage.  The  break- 
er is  calibrated,  and  can  be  set  to  open  at  ;inv  current  within  the 
limit  of  its  range.  The  automatic  opening  device  is  said  to 
insure  absolute  certainty  in  opening  when  the  current  reaches 
the  predeti-rmined  v.due — a  fe.iture  not  found  in  any  lalch  device, 
p  If  ticular' v  it  it  is  exposed  to  such  weather  conditions  a>  are 
found  in  the  vestibule  of  a  sireet  car. 


NEW  INDUCTION  MOTOR  METER. 

.Apitent  has  b..en  granted  to  Mr.  C>.  L.  C»o\vland,  ol  Pet,  r- 
borougl),  Ont  ,  for  an  induction  motor  meter.  One  object  is  to 
provide  a  meter  having  a  large  range  and  provided  wiih  a  lotat- 
ing  arm.iture  that  shall  ran  at  a  speed  exactly  proportionale  to 
I  he  amount  of  curient  pa  sing  through  the  meter.  .Another  objeo, 
is  to  provide  a  meter  which  will  work  equally  well  with  either 
inductive  or  non-induci  ive  loads.  This  meter,  Mr.  Gowland  re- 
marks, should  not  be  confounded  with  any  meter  having  the  usual 
so-called  "90-degree  lag,"  or  an)-  similar  phenomena.  It  differs 
from  such  a  meter  in  this  respect,  namely,  that  the  flux  produced 
at  the  poles  of  the  magnets  on  the  so-called  "voltage"  side  of  the 
meter  is  a  stationary  flux  and  is  not  of  a  revoluble  nature. 
He  obtains  the  rotation  of  the  disk  partly  by  using  a  scMralled 
"voltage-magnet,"  the  core  of  which  is  split  into  iwv.  members 
and  a  flat  bar  of  copper  inserted  there-betweon.  Mr.  Gowland 
states  that  he  has  found  that  a  tlux-plate  composed  of  thin  shoe's 
of  laminae  or  copper  disposed  in  planes  pii  allel  with  each  other 
and  also  parallel  with  the  plate  when  excited  by  a  niagnct  in 
immediate  proximity  to  said  plate  prixluccs  a  considerable  rota- 
tive effect.  The  effect  appears  to  be  governed  largely  by  the 
amperage  rather  than  by  the  voltage  of  the  current.  Wiih  a 
meter  of  the  type  described,  the  aluminium  disk  need  not  be  placed 
so  near  the  magnet-poles  as  is  required  in  most  other  meters. 
This  fact  presents  the  considerable  practical  advantage  thai  par- 
ticles of  dust  or  dirt  accumulating  upon  the  plate  do  not  interfere 
with  its  action,  and  any  slight  distortion  of  the  disk  is  less  object- 
ionable than  is  the  case  with  ordinary  meters. 
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THE  "  TRITON  "  GASOLINE  ENGINE. 

The  "  Trilon  "  marine  gasoline  engines,  which  have  been  on 
the  market  for  a  number  of  years  and  which  have  lately  been 
greatly  improved,  are  among  the  best  marine  gasoline  engines  on 
the  market  to-day.  They  are  claimed  to  be  absolutely  reliable  un- 
der all  conditions,  and  the  mechanism  is  so  simple  that  it  is  impos- 
sible for  it  to  get  out  of  order.  The  sparking  device  has  the  few- 
est parts  of  any  engine  now  made.  This,  together  with  the 
high  class  workmanship  and  the  carefully  selected  materials 
which  enter  into  the  construction  of  these  engines,  and  the  fact 
that  the  Hamilton  Model  Works  have  confined  their  attention  for 
years  exclusively  to  the  manufacture  of  marine  gasoline  engines, 
has  no  doubt  been  the  cause  of  their  giving  such  universal  sat- 
isfaction. 

These  engines  are  built  with  either  one,  two,  three  or  four  cyl- 
inders, and  either  two  or  four  cycle  and  from  ij4  horse  power  up. 
The  firm  is  prepared  to  take  contracts  for  engines  up  to  loo 
horse  power.  The  works  are  under  the  management  of  compet- 
ent mechanics,  and  any  person  placing  a  contract  can  be  assured 
that  it  will  be  executed  promptly  and  in  a  thoroughly  workman- 
like manner.  The  testimonials  that  this  company  have  received 
are  proof  alone  of  the  universal  satisfaction  that  their  motors  are 
giving. 

The  firm  finds  it  necessary  to  add  extensively  to  their  premises 
to  meet  the  demand  for  their  motors.  Besides  adding  to  their 
floor  space  and  the  building  of  new  offices,  they  have  also  put 
through  a  large  order  for  a  number  of  up-to-date  machine  tools. 


SPARKS. 

Collingwood,  Ont.jwill  ask  the  Lieufenant-Governor-in-Council 
to  sanction  the  issuing  of  debentures  to  the  extent  of  $10,000 
for  the  extension  and  improvement  of  the  waterworks '  and 
electric  light  systems. 

The  ratepayers  of  Glencoe,  Ont.,  held  a  meeting  recentl)-  to 
discuss  the  question  of  municipal  lighting.  The  meeting  was  in 
favor  of  purchasing  the  plant  of  the  Glencoe  Electric  Light  Com- 
pany at  a  fair  valuation. 


The  Greenwood,  B.  C.,  city  council  have  taken  up  the  matte 
of  building  an    electric    railway    connecting    that  town  with 
Phoenix.    The  road  will  be  about  eight  miles  in  length  and  will 
cost  about  one  thousand  dollars. 

Mr.  J.  Fraser  Gregory  is  still  negotiating  with  the  council  of 
St.  John,  N.  B.,  regarding  the  development  of  the  water  power 
at  the  falls.  It  is  probable  that  a  hydraulic  enginear  will  be 
engaged  to  report  upon  the  available  power. 

Campbellford,  Ont.,  has  installed  a  municipal  electric  plant  at 
a  cost  of  about  $15,000.  Indoor  lights  are  supplied  at  50  cents 
each  per  year  for  eight  candle  power  lamps,  and  $1  for  16 
candle  power  lamps.  Needless  to  say,  these  figures  will  not 
cover  the  cost  of  operation. 

The  electric  lighting  plant  at  Annapolis  Royal,  N.  S.,  is  being 
extended.  The  corporation  recently  let  the  contract  for  dam, 
headgate,  flume  and  power  house  to  Robert  S.  Low,  of  Sydney, 
a}  $3,300,  and  that  for  water  wheels  and  accessories  to  the 
Jenckes  Machine  Company,  of  Sherbrooke,  Que.,  at  $1,980. 
The  pole  line  construction  is  being  done  by  the  town. 

A  correspondent  of  the  Parry  Sound  Star  refers  to  the  unsatis- 
factory results  that  have  been  obtained  in  that  town  from  the 
operation  of  the  electric  light  plant  under  municipal  control. 
When  the  first  superintendent  was  in  charge  the  monthly  wage 
list  was  eighty  dollars.  He  was  subsequently  replaced  by  an- 
other superintendent  and  the  monthly  wage  list  advanced  to 
$165,  but  still  the  lights  were  not  improved.  It  is  claimed  that 
the  difficulty  of  insufficient  power,  could  have  been  overcome 
by  raising  the  flume  to  the  same  level  as  the  River  Improvement 
Company's  dam,  and  thus  have  the  head  of  water  six  inches 
higher.  This  would  have  made  an  immediate  improvement  in 
the  lights  and  been  quite  inexpensive.  Of  course,  it  would  have 
been  only  a  temporary  expedient,  as  the  whole  dam  and  flume 
must  be  raised  considerably  higher  in  order  to  supply  sufficient 
power  for  the  constantly  increasing  demand  for  electric  light. 
The  correspondent  is  of  the  opinion  that  the  results  are  not 
complimentary  to  the  electric  light  department. 


REGULATION 

No  ENGINE  INTHeWORLD 
EVER  EXCELLED  THeM^  EWEN 


The  McEwen  has  set  a  standard  that  has 
never  been  equalled  by  any  high  speed  en- 
gine builder. 

1  his  fact  alone  makes  it  the  most  satisfac- 
tory high  speed  engine  ever  built 

We  give  a  guarantee  with  every  McEwen 
engine  that  is  so  complete  and  rigid  that  a 
purchaser  of  a  McEwen  engine  assumes  ab- 
solutely no  risk  whatever  in  making  the 
I)urchase. 

Our  catalogue  tells  you  of  the  McEwen 
and  shows  why  it  is  the  most  satisfactory 
high  speed  engine 


"The  engine  sliall  not  run  one  rcvolntion  slower 
wlicn  fully  loaded  tliaii  when  rnmiinK  eniptv 
nnd  n  reduction  of  boiler  i>rcssurc  from  the 
Krcatest  to  that  necessary  to  do  the  work  will 
not  reduce  the  speed  of  the  engine  one  revolu- 
tion. 

Any  engine  failing  to  meet  this  fcnnraiilee 
l)econies  the  property  of  the  purchaser  upon 
the  payment  of  one  dollar." 
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THE  NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

Changes  in  the  schedule  of  dues  of  the  National  Electric  Light 
Association  were  adopted  at  the  Cincinnati  convention  in  May 
last  and  have  resulted  in  a  large  growth  of  that  organization. 
Since  the  Cincinnati  meeting  94  new  members  have  joined,  the 
present  membership  being  266. 


The  Syracuse  Riilroad  Construction  Companj-,  which  is 
building  a  twenty-five  mile  electric  railroad  between  Auburn  and 
Syracuse,  New  York,  has  recently  closed  a  contract  with  the 
VVestinghouse  ^Electric  &  Manufacturing  Company  for  two  650 
k.  w.  engine-type  alternators,  delivering  three-phase  current  at 
360  volts  and  3,000  alternations  ;  also  for  five  400  k.w.  rotary 
converters,  together  with  rai-jing  and  lowering  transformers  for 
operating  a  15,000-volt  transmission  line  to  two  sub-stations.  A 
complete  switch  joard  is  included,  and  in  fact  everything  for  the 
operation  of  a  complete  railway  line.  The  generators  are  to  be 
direct  connected  to  two  22  and  44X48-inch  cross-compound, 
horizontal,  Corliss  engines,  purchased  from  Westinghouse, 
Church,  Kerr  &  Co.,  and  built  by  the  Westinghouse  Machine 
Company,  of  Piltsburg,  Pa.  The  engines  are  to  receive  steam 
at  150  pounds,  are  to  run  at  100  r.  p.  m.,  and  are  rated  at  1,000 
h.  p.    each,  with  a  maximum  rating  of  1,800  h.  p. 


DON'T  BUY  M  EXPERIMENT. . . . 

The  "  Triton  "  Marine  Gasoline  Motors  are  manufactured  bv  a  firm 
which  has  made  a  specialty  of  Marine  Gasoline  Engines  for  v'ears.and 
they  are  the 

Simplest,  Safest  and  Most  Reliable  Motors  on  the  market 

(from  114  to  100  horse  power  1  Engines  in  successful  op>eration  from 
Halifax  to  Vancouver.    .Send  for  testimonials. 

%^HAMILTON  MODEL  WORKS  V 

258  Catharine  St.         -        -        .        .        .  HAM1LT;H. 


WANTED— By  Young  Man,  good  recommend- 
ation and  of  15  years'  experience  in  electrical 
contracting  and  construction  and  contracting 
work,  position  as  manager  of  electric  light  com- 
pany for  either  municipality  or  company. 
"Manager,"  Electrical  News. 


MgGILL  university,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Al.so  full  courses 
in  Arts,  L,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 

TRADE)  WITfi  E>N6L)flND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


TENDERS  WANTED 


A   V*  cckiy  Juuiii^i  ui    aUVaiicc  liiluiin..- 

tion  and  public  works. 

The   recognized  medium    for  advertisi- 
iTipnt^  tor  'Tenders.' 


1 


iCANADtAN  CONTRACT  REGORDi 

TORONTO.  S 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORORTO 

Circulates  in  Every  Province. 


THE  GflNADIAN  tttlNE 
SAFETY  BOILE,R  GO. 

JOHN  J.  M.\IN.  Manager. 
Esplanade,  0pp.  Slierboarne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 


for  all  pressuies,  duties  and  fuel. 
From  75  to  600  h.  p.  each.    N.  B.— We  do 
not  make  small  boilers. 

Referi;n>:ks  :—  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co.. 
Limited  :  The  Massev- Harris  Co  .  Limited, 
The  Gulla  Percha  Rubber  &  Mfg.  Co  . 
Dominion  Radiator  Co..  t  cntral  Prison. 
Koresters'  Temple,  Toronto  tily  Hall, 
where  boilers  may  tie  seen  working. 


RECENTLY  published: 


THE  Gf\Nf\Dlf\N  Mf\ND  BOOK 
OF  BTtf\N\  f^ND  &LEGTRICITY 


170  Pages,  IlUistrated 


BY  WILLIAM  TH0.VIP30N 


I II  Stroiif;  Cloth  Bindini; 


■^"HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Eng-ineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

TII6  G.  fi.  Mortimer  PublisliiiiQ  Gonipaiiy.  ot  Toroiilo.  Limited 


TORONTO. 

SENt)  F>.>R  TaHLK  01    l  O.\  n-  N  1  S. 


CAN  AD \ 


irnproved  "Samsoii"  Battcry 


Owing  to  its  great  strength 
and  recuperative  powers  tiie 
■'  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells. 
Telephones,  Burglar  Alarms, 
etc 
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SPARKS. 

The  Canadian  General  Electric  Company  are  sending  to  their 
customers  a  binder  for  the  bulletins  regularly  issued  by  them. 
It  is  9  X  II  inches  in  size,  and  so  arranged  as  to  carefu  ly  preserve 
their  bulletins,  the  latest  of  which  is  No  825  referring  to  belt 
driven  generators. 

The  suit  of  iha  Electric  Maintenance  &  Construction  Company 
against  the  town  of  Orillia,  Ont.,  for  $220,000  claimed  to  be 
due  in  connection  with  the  contract  for  the  Rigged  Rapids 
power  plant,  will  come  up  before  Judge  Britton  at  Barrie  on 
October  27.  It  is  probable  that  the  whole  >uit  will  be  decided 
on  the  point  as  to  whether  or  not  the  contract  was  broken,  as 
Mr.  Patriarche  alleges,  by  the  town. 

The  Electrial  Trade  Association  of  Canada,  with  head  offices  in 
Montreal,  has  been  incorporated,  with  a  capital  stock  of  $2,000, 


to  collect  statistical  and  other  imformation  useful  to  the  trade,  to 
promote  a  cordial  feeling  among  the  members  and  to  protect  their 
mutual  interests  as  far  as  possible.  The  incorporators  include 
Messrs.  R.  E.  T.  Pringle,  John  Forman,  George  H.  Olney,  J.  A. 
Burns  and  W.  B.  Shaw. 

The  Gee  Electrical  Engineering  Company  have  remodelled 
and  extended  their  office  and  show  rooms  at  1 1  Colborne  street. 
They  now  occupy  the  entire  building,  which  has  been  fitted  up 
to  meet  the  requirements  of  their  increased  business.  In  the 
store  rooms  are  hardwood  cupboards,  which  permit  of  the  supplies 
being  arranged  to  the  best  possible  advantage.  The  offices  of 
the  manager  and  business  staff  are  on  the  second  floor. 

The  Westiiighouse  Electric  &  Mfg.  Company  have  issued  a 
complete  and  handsome  book  relating  to  electric  locomo- 
tives for  surface  haulage.  In  view  of  the  fact  that 
electric  locomotives  are  coming  to  be  quite  entensively  used  for 
haulage  in  industrial  establishments,  and  on  plantations,  short 
lines  of  railroad,  etc.,  the  matter  presented  in  this  book  is  of  con- 
siderable interest  to  our  readers. 


THE  GOODENOW  GASOLINE  ENGINE  and  MOTOR  COMPANY 


GAS  AND  GASOLINE  ENGINES 


WATER  MOTORS  AND  FANS, 

Special  attention  given  to  (leneral  Repairing 
Write  for  Prices  and  Terms. 


Stationary  and  Marine. 

PUMPS  FOR  ALL  PURPOSES,  LAUNDRY  MACHINES. 

V    V    V  IIS  SiMCOE  Street,  TORONTO. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


White  and  Colors. 
COLOR  CARDS  AND  PARTICULARS  FROM 


Dura^ble. 

W.A.  FLEMING  &  00., 

771  Craig  St.,  Montreal. 


Dick^Kerr  &  Company 


Hea.d  Office  :  110  Cannon  Street.  LONDON.  E.  C.  ENGLAND. 

Canadian  Office:  332  King  Street,  KINGSTON,  ONTARIO. 
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SPARKS. 

Michael  Leroux,  an  employee  of  the  Ottawa  Electric  Railway 
Company,  was  killed  on  September  18th  by  receiving  a  shock 
from  a  live  wire  at  the  power  house. 

Mr.  E.  S.  Harrison,  of  the  Suburban  Rapid  Transit  Company, 
of  Winnipeg,  states  that  satisfactory  progress  is  being  made  with 
the  construction  of  the  new  electric  road  to  Sturgeon  Creek. 

A  new  exchange  book  issued  by  the  Bell  Telephone  Company 
for  Montreal  shows  that  since  the  last  book  was  sent  out  725 
new  telephones  were  installed.  There  are  now  3,000  long  dis- 
tance instruments  in  use  in  that  <:ily,  of  which  two-thirds  have 
been  added  since  last  spring. 

The  Edmonton  District  Telephone  Company,  ot  Edmonton, 
N.  W.  T.,  have  extended  their  line  from  Beaumont  to  Leduc. 
The  rate  between  these  two  points  is  twenty-five  cents.  It  is  the 
purpose  of  the  company  to  extend  their  line  to  Fort  Sackatchewan 
next  spring,  for  which  purpo>e  poles  will  be  taken  out  this 
winter. 

The  British  Columbia  Electric  Railway  Company  have  just  in- 
stalled a  900  horse  power  Corliss  compound  condensing  engine, 
manufactured  by  the  Laurie  Engine  Company,  Montreal.  The 
engine  will  be  belted  to  a  Canadian  General  Electric  generator 
of  1,000  lights  capacity.  Owing  to  increased  business  the  com- 
pany was  forced  to  install  the  new  engine  and  generator.  No 


more  steam  power,  however,  will  be  installed,  as  within  a  year 
the  company  expect  to  have  1,000  horse  power  available  at 
Coquitlam  Lake. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical  Purposes.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimmed,  cut  sheets  or  segments 


JOHNSON,  WILLATS  &.  CO. 


192  King  Street  West 
TOROKIO 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  maaufacture  of  electrica.! 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  thai  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  s>*stem,  aod  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing:  the  abo\e  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  is 
the  shortest  possible  ti-ne.  Telephone  BtaiO  3149. 


TELEPHONE  PDLES  FOR  SALE 


THE  UNDERSIGNED  HAVE  IN  STOCK, 
and  ready  for  shipment,  2,000  Cedar  Tele- 
phone Poles,  all  lengths,  25  to  60  feet.  Prices 
quoted  by  mail  or  wire  for  car  lots  f.  o.  b  cars 
this  station  or  delivered  at  points  required. 

GEORGE  &  McGregor, 

Killaloe  Station,  Ont. 


Please    mention    this    paper    when  cor- 
responding with  advertisers. 

TttE  POFULflR  LAMP 

For  Season  1902-1903. 


"  Rii  SI[[B! " 

gives  the  most  useful  light  from  the  lea.st 
amount  of  current,  which  can  be  easily 
demonstrated  by  burning  with  any  other 
make  of  lamp,  in  the  same  room. 
Special  prices  on  large  contracts.  Write 
for  particulars. 

Manufactured  by 

m  ONTftRlO  LANTERN  GO. 

WAVrKR  GROSK,  Selling  Agent,  Montreal 


Saved  25  per  cent. 


A  Customer  Says  : 


We  are  well  pleased  with  the  Mumford  Standard  Boiler  purchased  from 
you  a  year  a.efo.  It  steams  very  quickly  and  we  find  on  cc>niparin^  our  coal 
bill  with  the^year  previous  that  we  have  saved  ^5  per  cent.,  althoui^h  we 
are  using;  considerable  more  power  and  have  double  the  area  lv'>  heat. 


I  i.S. 


AGENTS 


U'illinin  -WrK"?/.  MeKrmir  Crfurrnt.  Tornnt,\ 
WnUon  J^ark  .t  Co..  7  St.  Helen  Street.  Montrenl 
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SPARKS. 

The  Boiler  Inspector  of  Montreal  has  reported  that  certain 
boilers  at  the  pumping-  station  should  be  replaced  by  new  ones. 

Tenders  have  been  invited  for  installing  an  electric  plant  of 
1,500  horse  power  for  the  corporation  of  Prince  Albert,  N.W.T. 

The  council  of  Midland,  Ont.,  desire  to  assume  control  of  the 
electric  light  plant,  and  have  requested  the  company  to  submit 
the  question  to  arbitration. 


The  Hinton  Electric  Company,  of  Vancouver,  are  installing 
an  electric  light  plant  at  Cumberland,  B.  C,  which  will  supply 
light  for  that  town  and  for  Courtenay. 

The  ratepayers  on  the  first  concession  of  Anderdon  have 
defeated  a  by-law  to  grant  a  bonus  of  $2,500  for  the  Sandwich, 
Windsor  and  Amherstburg  Electric  Railway. 

The  Ottawa  Electric  Company  has  entered  into  an  agreement 
to  supply  electric  light  for  the  village  of  Gatineau  Point,  Que. 
About  six  hundred  incandescent  lights  will  be  used. 


o  A  Single  27  inch  o 

Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

Pvimping  Machinery 

for  all  purposes, 

Air  Compressors 

for  the  Air  Lift  System  and  general  use. 

Air  Pumps,   Va^cuum  Pvimps, 

and  Jet  and  Surface  Condensers- 

™  mmmm  i  mmm  co. 

278  LEHMAN  ST.,    DAYTON,  OHO,  U.S.A. 


Glarkson  School    Technoloou  PotsdIm°5.Y.'"°"'' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


The  PHILIP  CAREY  MFG.  CO. 

94  ADfLlllOE  ST.  E 

Toronto,  Ont. 

Manufacturers 

...  OF  ... 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

HsTutATES  Cheerfully  Given 

Tptor=i=T=l=f=I=T=Iji^a=T=l=T^irT=l^  ^ 


in 


INCREASE  YOUR  BUSINESS 


by  hatvirvg 

Efficiervt  TelepKone 
Facilities    ^  ^ 

We  will  quote  you  rates  on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 


The  BELL  TELEPHONE  CO. 


THE  1902  EDITION 

STANDARD  WIRING 

rOR  ELECTRIC  lilGhiT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  of  the   United  States. 

B)'  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price  -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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TRADE  NOTES. 

Bulletins  recently  received  from  the  Bullock  Electric  Manu- 
facturing' Company,  Cincinnati,  Ohio,  are  descriptive  o(  their 
direct-current  multipolar  generators  and  motors. 

We  have  received  from  the  Hyatt  Roller  Bearing  Co.,  of 
Harrison,  New  Jersey,  a  copy  of  their  Bulletin  No.  20  referring 
to  the  adaptability  to  heavy  duty  and  slow  moving  machinery  of 
the  Hyatt  roller  bearings. 

The  Jenckes  Machine  Company,  of  Sherbrooke,  Quebec,  have 
received  the  contract  for  the  turbine  installation  for  the  Booth 
pulp  mill  at  Ottawa.  It  will  include  about  10,000  horse  power 
in  wheels,  together  with  accessories. 

The  Robb  Engineering  Company,  of  Amherst,  N.  S.,  have  been 
awarded  the  contract  for  four  large  engines,  comprising  the  entire 
engine  equipment  for  electric  lighting,  elevators,  etc.,  for  ihe  new 
King  Edward  Hotel,  Toronto. 

Mr.  G.  P.  Eastman,  late  of  the  Eastman  Machine  Company, 
and  Mr.  VV.  F.  Colwell,  of  the  Colwell  Manufactnring  Company, 
Toronto,  have  entered  into  partnership  as  the  Eastman-Colwell 
Electric  Company.  Premises  have  been  secured  at  1  28  Bay  street, 
where  they  will  carry  in  stock  a  full  line  of  telephone  and  elec- 
trical supplies  generally. 

A  little  booklet  from  the  Canadian  General  Electric  Com|)any 
contains  many  interesting  points  about  cooking  by  electricity. 
They  claim  that  it  is  a  popular  fallacy  that  the  use  of  electric 
heating  conveniences  is  expensive.  As  the  articles  requiring 
much  current  are  used  as  a  rule  but  a  short  period,  the  cost  is 
said  to  be  reasonable  when  compared  with  similar  opeiations  by 
other  methods. 

The  gasohne  engine  business  is  rapidly  growing,  and  Messrs. 
Goodenow  &  Goodwin,  expert  machinists,  have  formed  a  new- 
company  called  the  Goodenow  Gasoline  Engine  and  Motor 
Company,  for  the  purjiose  of  manufacturing  gas  and  gasoline 
engines,  both  marine  and  stationary  They  liave  already 
filled  many  orders  for  these  engines.  They  also  make  a  specialty 
of  water  motors  and  fans,  as  well  as  pumps  for  all  purposes. 
Their  works  at  115  Simcoe  street,  Toronto,  are  being  improved 
and  extended. 


fl 
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BBIi 


are  thoroughly  reliable  drivers  for 
Electrical,  Mill  and  Factory  Pur- 
poses. We  give  full  results  in 
practice  as  well  as  in  tests. 

Our  wheels  are  strong,  light 
and  durable,  and  our  installations 
the  simplest,  cheapest  and  best. 

CORRESPOXDENCE  SOLICITED. 


G.  BARBER, 


MEAFORD.  OXT. 


50  K.  W.  Type  N  Transformer. 


Westinghouse 

Type  N 
Transformers 


have  two  primary  and  three  second- 
ary vohages.  Each  secondar\- 
voltage  can  be  varied  to  suit  either 
the  \arying  hne  voltages  of  an 
extensive  transmission  system,  or 
to  giv^e  special  \oltages  from 
standard  cnxuits. 

All  tratisformers  are  arranged  for  three -wire  secondaix  distri- 
bution, and  (he  secondary  coils  are  cross-connooted  to  give 
equal  voltages  on  both  circuits,  even  with  large,  unbalanced 
loads. 

Sizes:  1-2  to  50  K.  W. 
Frequencies:  6,000-16,000. 


For  Circular  to6o,  address 


AHEARN  (EL  SOPER  LIMITED 

Ottawa,  Canada. 
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BRADSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  ThrouffhoHt  the  Civilised 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U  SA. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cor' 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
irerilying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Corres  ondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canad\:    Halifax  N.S.;  Hamilton,  Ont. 
London  Ont.;  Montreal,  Qae.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver 
B.C.;    Winnipeg,  Man. 

THOS.  C- IRVING, 
Gen.  Man. Western  Canada,  Toronto 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


21  Bl6UrU,      ^-  ^-  LeBRUN 

MONTREAL,    m.  de  villers 


MOTORS  DYNAMOS 

Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


'GO. 


WAVERLY  PARK,  Newark,  N.J. ,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  j.  88.  ^| 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  'Lane 


w 


ESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAM METERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Onr  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  uf  extreme  accuracy  and  lowest  consumotion  of  energy. 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc, 


Electric  Automobies 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life      Highest  Efficiency 

'^OT  Ca.ta.log-u.e  and  Frices 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 


.Advertise  in  The  Canadian  Electrical  News. 


S©Lmsoi\ 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  Horizorvtatl, 

Single  or  in.  Pamirs. 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTg  Co., 

PETEKBOROUGH,  ONTARIO. 
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^es5,  MHaren^tBate 


-"-'■^^SOPS  TO  T.W.N  ESS  & 


CO- 


Milde  Microphone. 

The  b?si  TRAN5MHTEP 

-  -heWcrlri. 

QUEBEC  AGENTi 
ror  'he 


TELEPHONES 


SwltcD-Boards  and  flnnunclators  <^ 

FIRE  ALARM  APPARATUS  and  j 


"  Nessphones, '  Montreal 

419  St  James  St, 

Cor.  Craig, 

MONTR&fVL 

TELEGRAPH    INSTRUMENTS  Telephone  mI;7:,oo 


Electric  Fixtures 
Rosettes,  Sockets,  Cvit-Outs, 
Irvc^ndescer^t  L^mps 

Ovs.  Goods  are  High-Grade,  Our  Prices  are  Right. 

MUNDERLOH    ®.    CO.,     61  St.  Sulpice  St.,  Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TOROKTO 

MANUFACTURERS  OF 

roppiNs, 

SIDE-BL.0GKS 

AND  CF?OSS-flRMS 


write  for  PARTICULARS. 


flT6iefon6^4.50 


Guaranteed  to  give  Sati.'ifactiott. 


Apply  for  Tamphlets  and  Partictlars  ti 


TtieSAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square.  Montreal,  Que. 

Tel.  Main  4546        Tel.  K^ist  17. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  comnuniicaling  with 

THE  UNITED  ELECTRIC  COMPANY.  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 

THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 


INTERIOR  CONDUIT 


Company  of  LoadoQ,  Limited. 

32-40  Oundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Hipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for.  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


Th 
prov 


is  pipe  fills  all  of  the  reqniron.ents  ot  and  is  ap- 
ned    by    the    I'nderwritci-s    National  Kl<>*.-tric 


Association,  and  is  now  m.ido  in  Canada  by 

THE  RICHMONDT  CONDUIT  &  MFG.  CO.,  united 

15-17-19  Jatvis  Stieft,  TORONTO,  CANADA 


CANADIAN 


Electrical  News 

AND  OnQINEERINQ  JOURNAL 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIL— No.  ii 
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PRICE  lo  CENTS 
$1.00  Per  Year. 


Alternating 
Dynamos  and 
Motors 

No  Moving  Wire 
Strictly  Up-to-Date 

The  UNITED 
ELECTRIC 
CO.,  Limited 

Toronto. 


INDUSTRIES 

CANADIAN  GENERAL  ELECTRIC  CO. 


Head  Office  : 


TORONTO,  ONT. 


DISTRICT  OFFICES  - 
.MONIRKAI,        HAl.ll-AX        OTTAWA       VVINNIPKC        VANCOUVKR       VICTORIA  ROSSLAND 


Toronto 


FA.CTORIES 
P=^etert)oro 


IVIon  treal 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,   Reports,  Etc., 

17  ST.  JOHN  STREET  -  -  MONTREAL 
McKINNON  BUILDING      -      -  TORONTO 

RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.    Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TOEONTO.  CANADA. 
THf.r.1ir,nPs/0*''^^~^°"S  Distance,  Main  8047. 
^^'^P"°°^^t  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Men.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

24  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


Sole  Makers  of  the 


F.  N.  Phillips,  President. 


Gefi.  H.  Olnev  ^ud,  .>ccretary- 1  rea-urer. 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL  P  Q. 

Head  Oflfice  .\merican  Works,  94  Gold  St.. 
New  York  City. 


[  F.  PifS  Elil 

MONTR&fVb,  Cf\Nf\Df\ 

mi  m  iuiii  [[[ciRic  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Mmi  iim  m  mm  mi 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works.  Providence,  R.  L 
New  York  Store  :    W.  J.  Watsos,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  COT. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec 

FOGARTYBROS, 

Electrical  Goiilractors  and  Engineers 

us  St.  Jdiiu'S  street  -  MOSTHEAl. 


15he  GEE  ELECTRICAL 

ENGINEERING  CO.,  Limited 


Telephone  Main  3319 


II  Colborne  Street.  TORONTO. 


MaLiixifaLctvirirvg  Electrical  Engineers. 

Slow  Speed  Generators 
and  Motors  a  Specialty 

Switchboards,  Rheostats,  Arc  Lamps 
and  Storage  Batteries  Manufactured. 

SOLE  MANUFACTURERS  FOR  CANADA  OF  THE  GOULD  PATENT  STORAGE  BATTERY. 

Contractors  for  Complete  Installations,  Wiring  of  every  description. 

Electrical  Fittings  and  Supplies,  Bells.  Telephones,  Etc. 

Plans  and  Specifications  submitted 


I 
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PAIR  Of. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-Smith  CompoLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


J 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 

Is  Your  El6Cirlcai  Plani  Growino  ? 

We  carry  the  materials  necessary  to  help  its  growth. 

WIRES  AND  CABLES, 

INSULATORS, 

GLOBE  STRAINS 

and  all    kinds  of  overhead  line    and  station   supplies  constantly    on  hand. 

J.  A.  DAWSON  &  CO. 

745  Cra.ig  Street,  MONTREAL,  Q\ie. 


The  Price  of  Co;dcl  Strikes  ^ 


2 

i 

I 
t 

: 

X 

4 


right  at  the  question  of  economy  in  a  steam  plant,  and 
economy  is  one  of  the  many  advantageous  features  of  the 

WKeelock  d^nd   Ideal    Steam  Engines 

Write  for  particulars,  estimates,  catalogs,  etc. 

The  Goldie  &  McCulloch  Co.,  Limited, 

O-AIvT,  ONTARIO, 


CAnSTADA 


We  Make 


U  UEKLOf  K  ENGINES,  IDFAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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SPARKS. 

The  Cliicoutimi  Electric  Light  Company,  of  Chicoutimi,  Que., 
are  making  extensive  improvements  to  their  water  power  plant. 

Tlio  Kemptville  Milling  Company  have  built  a  new  power 
house  at  Kemptville,  Ont.,  and  are  now  installing  the  electric 
plant. 

The  International  Transit  Company  expect  to  have  the  new 
electric  railway  at  Sault  Ste.  Marie,  Ont.,  in  operation  early  in 
December. 

It  is  reported  that  Ihe  Toronto  Railway  Company  contemplate 
the  erection  of  new  buildings  on  the  old  Mcintosh  property,  to 
be  devoted  chiefly  to  manufacturing  purposes. 

Young  Bros.,  ol  Almonte,  Ont.,  have  installed  a  100  light  elec 
trie  plant  for  the  Almonte  Knitting  Company  and  are  putting  in 
an  80-light  plant  for  Montford  &  Charbonneau,  of  Galelta. 

It  is  the  intention  of  the  St.  John  Street  Railway  Company  to 
make  extensions  to  their  road  next  spring.  It  is  also  proposed 
to  install  new  machinery  and  further  modernize  their  power  house. 

The  city  council  of  Montreal  have  decided  to  purchase  three 
new  boilers  for  the  low-level  waterworks  pumping  station.  The 
old  boilers,  now  condemned,  have  been  in  use  for  twenty-five  years. 

The  Phoenix  Electric  Lighting  Company,  of  Phoenix,  B.  C, 
has  been  incorporated,  with  a  capital  of  $100,000.  The  com- 
pany will  obtain  power  from  the  plant  of  the  Cascade  Water  & 
Light  Company. 

The  Hamilton  Electric  Light  &  Cataract  Power  Company  have 
the  new  addition  to  their  transformer  station  on  Victoria  avenue 
north  well  under  way.  The  addition  will  be  used  for  the  accom- 
modation of  the  steam  plant. 

Mr.  F.  Hayes,  electrician  of  the  Chatham  Gas  and  Light 
Company,  is  installing  an  electric  light  plant  for  the  Beet  Sugar 
Compai^j,  Dresden,  Ont.,  to  consist  of  500  incandescent  lamps 
and  fifteen  arc  lights. 

The  waterworks    system    at  Smith's  Falls,  Ont.,  has  been 


expensive  to  operate  by  steam  and  it  -has  been  decided  to 
adopt  electricity.  A  50  h.  p.  motor  has  been  installed,  the 
current  for  which  will  be  obtained  from  the  Smith's  Falls 
Electric  Company  for  $500  per  annum. 

Messrs.  Aylen  &  Duclous,  acting  for  Edward  Hanson  & 
Company,  brokers,  Montreal,  have  issued  a  writ  against  the 
Hull  Electric  Company  for  $562,772,  for  which  they  claim  to 
hold  promissory  notes  on  account  of  funds  advanced  to  the  Hull 
Electric  Railway  during  its  construction. 

The  aruiual  meeting  of  the  Quebec  Railway,  Li^t  &  Power 
Campany  was  held  in  Quebec  on  October  9th.  A  saiisfactorv 
showing  was  made  by  the  annual  report.  The  directors  were 
re-elected  and  subsequently  elected  Mr.  Andrew  Thomson  as 
president  and  Mr.  Frank  Ross  as  vice-president. 

The  attendance  of  students  at  McGill  L'niver^ity,  Montreal, 
this  year  is  reported  to  greater  than  in  any  previous  year.  In 
the  applied  science  department  280  students  have  registered  : 
there  are  93  in  the  first  year,  the  largest  freshman  class  on  record. 
Mr.  J.G.  Glassco,  M.  Sc.,  has  been  appointed  demonstrator  in 
electrical  engineering  ;  Mr.  H.B.  dePencier,  B. Sc. .  demonstrator 
in  mining  engineering  ;  Mr.  F.  E.  Sterns,  B.Sc,  demonstiator  in 
mechanical  engineering  ;  Mr.  Bigger,  B.  Sc.,  demonstrator  in 
civil  engineering. 

Saturday,  October  4th,  marked  the  12th  anniversarj-  of  the 
beginning  of  the  power  development  at  Niagara  Falls.  The 
original  American  companj-  has  an  output  of  50,000  horse 
power,  while  its  second  power  house,  now  nearing  completion, 
will  develop  55,000  horse  power.  The  Niagara  Falls  Hydraulic, 
Power  (S:  Manufacturing  Company  has  a  present  output  of 
30,000  horse  power  and  will  shortly  make  available  over 
100,000  horse  power.  On  the  Canadian  side  the  Canadian 
Niagara  Power  Companj'  is  pushing  the  work  lor  the  develop- 
ment of  100,00  horse  power,  and  the  Ontario  Power  Company 
is  now  at  work  on  its  intake  canal  and  expects  to  develop  a 
similar  amount. 


The  Friction    Clutch    is    superior    to    tight   and    loose    pulleys  for 
general  line  shaft  service. 
It  does  away  with  shifters. 
Saves  wear  and  tear  on  belts. 

And  saves  power,  as  the  belt  movement  is  stopped  at  the  line  shaft. 
The  Dodge  Split  Friction  Clutch  is  the  only  split  clutch  made. 
It  is  the  perfect  clutch. 

It  saves  money  in  erection  as  the  shafting  does  not  have  to  be  disturbed 
to  set  in  place. 

Repairs  are  easily  and  cheaply  made  and  the  cost  of  erection  and  subse- 
quent charges  for  repair  to  its  working  parts  have  been  found  in  many 
cases  to  be  one-quarter  the  cost  ct  a  solid  clutch. 

All  parts  are  interchangeable. 

It  is  simple,   easy  to  erect,  easy   to   adjust,   positive  in   friction,   and  of 

perfect  balance. 
Its  ultimate  cost  makes  it  the  cheapest  clutch  on  the  market. 
Let  us  send  you  the  booklet,  "  How  good  people  speak  of  it." 

The  Dodge  Manufacturing  Co.  of  Toronto,  Limited, 

TORONTO. 
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m  mwmi  step 


For  the  convenience  of  our  customers  in  the  Eastern 
Provinces  we  have  opened  offices  in  Montreal  at  Room 
42,  Street  Railway  Building,  Corner  Craig  Street 
and  Place  D'Armes. 

This  step  has  been  necessitated  by  our  increasing 
business  and  the  belief  that  our  customers'  interests 
will  receive  better  service  and  more  personal  attention 
than  through  the  medium  of  a  selling  agency. 

Mr.  George  C.  Rough,  who  for  the  past  six  years 
has  been  associated  with  R.  E.  T.  Pringle,  Montreal, 
has  severed  connection  with  that  company  and  has 
assumed  the  management  of  our  Montreal  offices. 

Orders  to  the  Montreal  office  will  receive  the  per- 
sonal attention  of  Mr.  Rough,  and  we  believe  our 
eastern  customers  will  receive  more  efficient  service 
than  in  the  past. 


THE  PACKARD  ELECTRIC  CO.,  LIMITED 

K.  H.  HAMILTON,  .Managing  Diteclor. 

Makers  of  LAMPS,  TRANSFORMERS,  METERS 
and  HYLO  LAMPS=^       ^       -j*  ^ 


St.  Cathatmes^  Ont. 


Montreal  Office,  George  C.  Rotigh,  Manager. 

42  Street  Railway  Btiilding, 

Corner  Craig  Street  and  Place  D'Armes. 
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The  Welland  Electric  Light  Company,  of  Welland,  One,  are 
increasing  the  voltage  at  which  their  incandescent  lights  will  be 
operated  from  50  to  104  volts. 

The  Deering  Harvester  Company,  which  is  building  extensive 
works  at  Hamilton,  Ont.,  is  reported  to  have  contracted  with 
the  Cataract  Power  Company  for  3,500  horse  power. 

The  Owen  Sound  Electric  Illuminating  &  Manufacturing 
Company,  of  Owen  Sound,  Oiit.,  are  installing  a  no  light  incan- 
descent lamp  plant  for  the  McQuay  Tanning  Company,  of  that 
town. 

A  sub-station  is  being  built  at  Gatineau  Pomt,  Que.,  for  the 
husbanding  ot  the  electrical  apparatus  for  lighting  the  muni- 
cipality, the  contract  for  which  has  been  secured  by  the  Ottawa 
Electric  Company. 

The  article  printed  in  last  number  of  the  Electrical  News  re- 
ferring to  the  Robb  Engineering  Company's  works  at  Amherst, 
Nova  Scotia,  should  have  stated  the  capacity  of  the  engines  for 
Trinidad  and  Demerara  Railway  as  450  h.p.  instead  of  45  h.p. 

Work  has  been  started  on  the  extension  of  the  Windsor,  Sand- 
wich &  Amherstburg  Electric  Street  Railway  from  Ojibwa  to 
Amherstburg.  It  is  expected  that  the  extension  will  be  put  in 
operation  early  next  spring.  The  enlargement  of  the  power 
house  at  Windsor  is  under  way. 

The  Raven  Lake  Portland  Cement  Company  are  about  to 
establish  cement  works  at  Raven  Lake,  on  the  Coboconk  branch 
of  the  Grand  Trunk  Railway.  They  will  build  a  power  house  at 
Elliott's  Falls,  on  the  Gull  river,  north  of  Coboconk.  The  head 
office  of  the  company  is  at  16  King  street  west,  Toronto.  Mr. 
John  Lucas  is  managing  director. 

It  is  reported  that  Mr.  C.  H.  Flaherty,  chief  engineer  of  tTie 
Egerton  Tramwa}'  Company,  of  Boston,  recently  visited  Nova 
Scotia  points  in  connection  with  a  proposal  of  his  company  to 
build  and  operate  an  electric  railway  system  between  the  towns 
of  New  Glasgow,  Westville,  Stellarton,  Trenton  and  Pictou, 
and  to  control  the  electric  lighting  systems  of  the  county  from 
Pictou. 


The  report  comes  from  X'ancouver  that  the  Vancouver  Power 
Company  have  awarded  to  the  Westinghouse  Electrical  &  Manu- 
facturing Company,  of  Pittsburg,  the  contract  foi  electrica] 
apparatus  necessary  to  generate  and  deliver  9,000  horse  power 
from  Coquillam  Lake.  Three  generators  will  be  installed  and 
accommodation  reserved  for  greatly  increasing  the  plant. 
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Announcement 


We  wisli  to  atinounce  tliat 
The  R.  E.  T.  Prino^le  Co.,  Limited, 
has  been  appointed  General  .\gents 
tor  the  sale  of  Pittsburgh  Transformers 
in  Canada. 

A  cotnplete  stock  of  our  transformers 
has  been  placed  in  the  storerooms  of 
our  above  agents,  so  that  orders  for 
these  can  be  filled  with 
promptness. 

Inquiries  should  be  addressed  to 


The 


R.  E.  T.  PRINGLE  COMPANY. 


Limited, 


105  Prince  William  St. 
St.  John,  N,  B. 


172  Dalhousie  Street 
Montreal. 

GENER.VL   SALES    .AGENTS  FOR 


18  Toronto  Street. 
Toronto.  Ont. 


Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 
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The 


R.  E.  T.  PRINGLE  COMPANY, 


Limited. 


r  105  Pfinee  William  St.,  St.  John,  N.  B. 
Branches  ;  18  Toronto  St.,  Toronto,  Ont. 

Frank  Darling',  Vj  ncouver,  B.  C. 


172  Dalhousie  Street 

MONTREAL, 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  scttin<j-,  outward 
discharge  type.     This  arrang-ement  can  be  placed  in  any  part  of  the  line  of  shafting,  wlien 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  tlie  case  if 
desired.     We  have  designs  foi  many  oilier  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  stating  conditions  under  which  power  is  to  be  developed. 


BRANCH   Ol  FICKS  : 

Toronto,  Montrea.!, 

Halifa^x.  N.  S. 
R^osslarvd  and 

Greenwood,  B.  C. 


wENCKES 
"rKel^^f^CHINE 

^  Company. 


Main  Office  and  Works  : 

;  '   I  ..iii'-ilowiu'  St. 

SHERBROOKP,  QUE. 

CANADA. 
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SPRAGUE    ELECTRIC  CO. 


Iron  Armoured  Flexible  Melalllc ; 

also  the  latest  article 
Armoured  Flexible  interior  Cables. 


Watson  Jack  &^Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
—by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service, 
rite    for  Catalogues. 


-Qhe  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running'  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  fur  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H.  P.  size— the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  (or  Booklet 


THE  mm  CO.,  IIMII 


970  King 
street 
ubway 


NEW  GUTTMANN  WATT  METER 

FOR    A  INTERN  AXING  CURRENTS 

N  SHORT 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per  cent, 
of  its  capacity   to  fifty  per  cent,  over- 
load. 

Internal  losses  are  practically  nothing. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proot. 
Extremeh'  light  weight  (10  Ihs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 


No  friction. 


JOHN  FORMAN 


708  and  710  Craig  Street 

MONTREAL 


.1 . 


THE  JOHN  MGDOUGflLL  GALEDONIflN  IRON  WORKS.  LIMITED, 


MoiiircdI.  Que. 


CANADIAN 

ELECTRICAL  NEWS 

AND 

ENGINEERING  JOURNAL 
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ELECTRIC  TRACTION  IN  SOUTH  AFRICA. 

During  the  progress  of  the  Boer  war  there  was  con- 
structed the  Camps  Bay,  Cape  Town  and  Sea  Point 
Tram  way, an  electric  road  of  nine  miles  in  length  extend- 
ing from  Round  Church  to  Burnside  Road,  in  South 
Africa.  The  work  was  executed  by  Messrs.  Dick,  Kerr 
&  Company,  Limited,  of  London,  England,  who  have 
recently  established  a  branch  in   Canada.     In  addition 


Round  Church,  Sea  Point,  on  the  south-west  of 
Cape  Town,  the  line  commences  on  an  easy  ascent,  but 
though  gradual,  it  has  reached  at  the  end  of  the  first 
mile  an  altitude  of  nearly  300  feet, and  grades  of  i  in  12 
or  8"33  per  cent.  Continuing  southward  Upper  Clifton 
is  reached,  and  at  this  point  a  magnificent  view  is  ob- 
tained of  Camps  Bay.  About  a  mile  distant  and  near 
the   centre  of  the   line  stands   the  power  house.  The 


Ku..  I.    View  on  Camps  Bay,  Cape  Town  and  Sea  Point  Electric  Railway,  South  Africa. 


fo  the  difficulties  encountered  under  ordinary  circum- 
stances, the  course  of  the  war  prevented  easy  shipping 
facilities  and  an  adequate  supply  of  labor,  yet  in  spite 
of  these  drawbacks  the  system  was  completed  without 
any  serious  delay.  Through  the  kindness  of  the  Cana- 
dian branch  of  Messrs.  Dick,  Kerr  &  Company,  we  are 
permitted  to  show  several  interesting  illustrations  per- 
taining to  the  road. 

\s  might  be  expected,  steep  grades  are  encountered, 
a  diagram  of  which  is  shown  in  I<"ig.  2.     Beginning  at 


most  southerly  point  of  the  tramway  is  reached  at 
Oudekraal.  Here  the  line  diverges  in  a  north-easterly 
direction,  and,  after  encountering  the  heaviest  grades 
of  the  system,  the  highest  altitude  is  reached  at  Kloof 
Nek.  At  this  point,  some  800  feet  above  sea  level, 
there  is  obtained  one  of  the  finest  views  in  theiCoIony. 
As  afford  ing  some  indication  of  the  difficulties  of  con- 
struction, it  may  be  observed  that  the  average  grade 
from  Kloof  Nek  to  the  terminus  at  Burnside  Road,  a 
distance  of  little  more  than  i  '.,  miles,  is  slightly  steeper 
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than  I  in  12.  Severe  though  this  may  be,  it  is  exceeded 
in  other  places,  where  grades  of  i  in  9  are  encountered 
for  short  distances. 

Besides  making  provision  for  carrying  off  the  heavy 
rains  by  means  of  capacious  drains  and  culverts,  mas- 
sive retaining  walls  had  to  be  constructed,  consisting 
of  dry  stonework  laid  in  courses.  In  places  these  were 
of  exceptional  strength,  measuring  from  6  to  10  feet 
thick  at  the  base,   and  from   20  to  25  feet  in  height, 


along  the  inner  side  of  each  rail.  The  rail  joints  are 
each  bonded  with  two  6  0  S.  W.  G.  "  Neptune"  rail 
bonds.  Special  cast  steel  points  8  feet  8  inches  long, 
and  I  in  9  crossings,  have  been  used. 

OVERHEAD    EQUIPMENT . 

The  side-wire  system  has  been  adopted,  the  trolley 
wire  (No.  "O"  B.W.  G.)  being  carried  at  a  height  of 
18  feet  6  inches  above  the  rail  level.    The  poles  are  of 
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Fig.  2. — Diagram  of  Gradients,  Camps"  Bay  Railway. 
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crossing  the  deep  sluits  or  water-courses  on  the 
estate. 

PERMANENT  WAV. 

The  gauge  of  the  tramway  is  4  feet  8^  inches,  and 
is  thus  uniform  with  the  Cape  Town  tramway,  over 
which  system  running  powers  have  been  obtained.  The 
rails  are  of  girder  section,  weighing  90  lbs.  to  the  yard. 
They  are  laid  on  a  concrete  foundation,  a  strip  of  con- 
crete 6  inches  deep  and  18  inches  wide,  composed  of  5-1 
Portland  cement,  being  laid  under  each  rail.  Karri 
wood  paving  has  been  laid  for  a  width  of  i  foot  10  inches 
on  each  side  of  the  track,  and  a  9-inch  toothing  course 


mild  steel,  tapering  from  7  inches  at  the  base  to  3^^ 
inches  at  the  top,  and  are  furnished  with  ornamental 
base  castings,  finials,  and  brackets.  The  arms  vary  in 
length  from  6  feet  6  inches  to  15  feet  according  to  the 
width  of  the  road,  the  average  distance  of  the  farthest 
trolley  wire  from  the  centre  of  the  track  being  10  feet. 
Owing  to  the  tortuous  character  of  the  route  it  has  been 
found  necessary  to  run  the  trolley  wire  partly  on  one 
side  of  the  road  and  partly  on  the  other  to  allow  of  the 
poles  being  fixed  in  the  most  suitable  positions.  As 
many  of  the  curves  are  of  very  sharp  radii,  it  will  readi- 
Iv  be  understood  that  the  wiring  of  tlic-^o  reouired  con- 


Fig.  3.  -Genkkal  View  (Chimney  of  Power  Station  Visible  in  the  Distance,) 
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siderable  care  to  avoid  the  use  of  a  large  number  of 
poles  and  the  angles  of  the  trolley  wire  being  too  acute. 
As  will  be  seen  from  the  diagram  map,  it  is  probably 
one  of  the  most  tortuous  and  heavily-graded  roads 
equipped  on  the  overhead  system. 

GENERATING  STATION. 

The  generating  station  and  car  shed  is  situate  near 
Camps  Bay,  almost  at  the  southern  extremity  of  the 
system.  This  site  was  the  most  suitable  owing  to  its 
proximity  to  the  sea,  from  whence  water  is  drawn  for 
condensing  purposes.  Another  reason  lay  in  the  fact 
that  a  continuous  supply  of  fresh  water  for  boiler  feed 
purposes  is  obtainable  from  a  spring,  a  small  stream 
flowing  therefrom  down  Table  Mountain. 

The  engine  room  (Fig.  4)  is  94  feet  by  42  feet,  and 
consists  of  two  floors  and  a  condenser  pit.  An  over- 
head travelling  crane,   arranged  for  hand  power  and 


the  company,  who  were  highly  satisfied  with  the  way 
in  which  their  specification  had  been  met.  The  output 
of  the  machines  is  400  kilowatts  at  550  volts.  The  chief 
features  of  these  generators  comprise  the  use  of  a  high- 
permeability  cast-iron  magnet  frame,  into  which  are 
cast  laminated  steel  pole-pieces.  The  armature  is  built 
up  on  a  special  form  of  spider,  in  which  the  sections  of 
the  rim  are  unconnected,  thus  avoiding  shrinkage 
strains.  The  core  is  built  up  of  steel  laminations,  spac- 
ing laminations  being  inserted  to  form  ventilating  ducts 
for  cooling  the  interior  of  the  core  and  the  windings. 
The  armature  coils  are  laid  in  open  slots  on  the  peri- 
phery and  are  interchangeable.  The  commutator  is 
carried  on  its  own  ring,  which  is  mounted  on  an  ex- 
tended limb  of  the  armature  spider.  The  commutator 
bars  are  of  hard-drawn  copper,  and  are  firmly  clamped 
by  means  of  steel  end  rings.  Equalizing  rings  are 
attached   to  the  commutator  and   equalize  any  slight 


Fig.  4. — Interior 

capable  of  lifting  10  tons,  t-uns  the  whole  length  of  the 
engine  room,  and  has  a  lift  of  16  feet.  The  boiler  house 
is  94  feet  long  by  43  feet  5  inches  wide.  The  car  shed, 
which  is  also  part  of  the  same  buildings,  is  136  feet 
long  by  94  feet  wide,  with  8  lints  of  track,  4  of  which 
have  pits  running  their  entire  length. 

The  generating  plant  consists  of  two  direct-coupled 
400  kilowatt  sets.  The  engines,  constructed  by  Messrs. 
Yates  &  Thorn,  are  of  the  cross-compound  type,  devel- 
oping 720  brake  horse-power  with  a  steam  pressure  of 
150  lbs.  at  the  cylinders  when  running  at  90  revolutions 
per  minute.  The  main  shafts  are  19  inches  diameter, 
and  on  these  the  generators  and  fly-wheels  are  keyed. 
The  latter  are  18  inches  diameter  and  weigh  about  24 
tons.  The  cylinders  are  fitted  with  Corliss  automatic 
valve  gear. 

The  generators  were  built  at  the  works  of  the  I-'nglish 
Electric  Manufacturing  Company,  Ltd.,  Preston  Eng- 
land (since  aborbed  by  Dick,  Kerr  Si  Company), 
and  were  subjected  to  severe  tests  by  the  engineers  of 


OF  Engine  Room. 

variations  in  the  magnetic  reluctance  of  the  various 
magnetic  circuits,  thus  checking  the  slightest  tendency 
to  spark. 

The  switchboard,  shown  in  Fig.  5,  consists  of  nine 
panels,  of  which  three  are  generator  panels,  three  feeder 
panels,  one  station  panel,  one  lighting  panel,  and  one 
leakage  panel.  Two  of  the  generator  panels  only  are 
in  use,  the  other  being  a  spare  panel.  Each  is  fitted 
with  a  positive  and  negative  quick-breaking  switch  cap- 
able of  carrying  1,000  amperes,  a  magnetic  circuit 
breaker,  and  an  ammeter  reading  from  zero  to  1,200 
amperes.  Two  of  the  feeder  panels  are  i^i  use,  the  other 
being  a  spare.  Each  is  fitted  with  an  automatic  cir- 
cuit of  the  same  type  as  those  used  on  the  generator 
panels,  an  ammeter  reading  up  to  500  amperes,  and  a 
quick-break  switch  for  connecting  feeder  to  bus- 
bar. 

The  main  station  panel  is  fitted  with  a  main  ammotor 
reading  up  to  3,000  amperes,  on  which  the  total  output 
of  the  station  is  constantly  shown,   and  a  recording 
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wattmeter.  It  is  also  fitted  with  a  recording  voltmeter 
with  a  working  pressure  of  550  volts.  The  leakage 
panel  contains  all  the  instruments  necessary  for  testing 
for  leakage,  etc.  The  lighting  panel  is  arranged  for 
six  50-ampere  double-pole  circuit  switches  with  fuses 
and  throw-over  switches. 

In  the  condenser  pit  are  two  surface  condensers  with 
combined  air  and  circulating  pumps.  These  are  of  the 
Admiralty  type,  and  are  specially  devised  for  using  sea 
water.  The  sea  water  is  supplied  to  the  condensers  by 
means  of  large  cast-iron  pipes,  which  are  carried  well  out 
beyond  low-water  mark.  To  avoid  the  danger  of  sea- 
weed being  drawn  up  into  the  condensers,  the  suction 
pipe  has  been  intercepted  on  the  shore  by  a  sump  built 


ROLLING  STOCK. 

Owing  to  climatic  conditions,  a  variety  of  cars  was 
found  necessary.  The  cars  are  single-deck  bogie  tjpe; 
part  are  what  are  known  as  gridiron  open  cars  and 
part  are  of  the  combined  type.  The  former  have  a 
seating  capacity  of  sixty-five  passengers,  and  the  latter 
of  fifty-four.  The  length  of  the  car  is  40  feet,  width 
7  feet  6  inches,  and  height  inside  8  feet.  They  were  built 
for  Messrs.  Dick,  Kerr  &  Company,  Limited,  by  the 
Electric  Tramway  Carriage  Works,  Preston,  and 
shipped  to  Cape  Tow-n  completely  finished,  the  only 
work  to  be  done  before  they  could  commence  to  run 
being  to  mount  them  on  the  trucks,  connect  the  wiring 
and  fix  the  trolley  poles.  Departing  somewhat  from 
the  usual  lines,  the  equipment  of  <he  cars  comprises 
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Fig.  s.— Switchboard. 


in  concrete  carried  well  down  below  low  water  level, 
which  is  easily  kept  clear. 

In  the  boiler  house  are  two  water-tube  boilers,  each 
with  a  heating  surface  of  3,654  square  feet  and  capable 
of  evaporating  12,000  lbs.  of  water  per  hour  under 
normal  conditions.  Each  boiler  is  fitted  with  a  dead- 
weight safety  valve  and  a  spring  valve  set  to  blow  off 
at  160  lbs.  pressure.  The  collars  are  fed  by  means  of 
two  compound  non-condensing  duplex  feed  pumps 
working  at  a  pressure  of  160  lbs.,  and  capable  of  de- 
livering 24,000  lbs.  of  water  per  hour  against  a  boiler 
pressure  of  160  lbs.  Before  being  pumped  into  the 
boilers  the  feed  water  is  passed  through  a  fuel  econo- 
mizer containing  288  pipes  fixed  in  the  main  flue.  The 
chimney  stack  is  125  feet  in  height  and  5  teet  inside 
diameter  at  the  top. 


four  motors  each,  of  25  brake  horse-power,  so  that 
each  car  is  capable  of  developing  100  brake  horse- 
power. There  is  hardly  any  question  that  four  motor 
equipments  with  long  cars  are  miperative  where  grades 
are  heavv,  and  in  the  case  of  Camps  Hay  the  gradients 
are  unusually  severe.  Not  only,  however,  is  a  proper 
distribution  ol  power  necessary,  but  the  question  ot 
braking  and  retardation  is  of  prime  importance.  The 
brakes,  therefore,  on  these  cars  have  received  very 
careful  consideration,  three  brakes  having  been  fitted, 
viz.,  a  hand  brake  with  a  brake  block  on  each  of  the 
eight  bogie  wheels,  an  air  brake  acting  in  coniunction 
with  the  hand  brake,  and  an  auxiliary  slipper  brake. 
In  addition  to  these  it  is  also  possible,  by  throwing 
over  the  reversing  switch,  to  convert  the  motors  into 
generators,  thus  enabling  them  to  act  as  a  powcrtui 
emergency  brake.  The  cars  arc  operated  from  cither 
end,  by  means  ot  special  controller,  designed  for  four- 
motor  equipments. 
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THE   HAMPSON    LIQUID  AIR  PLANT  AT 
McGILL  UNIVERSITY,  MONTREAL. 

B_v  Pri_if.  John  Cox. 
The  requisite  conditions  for  liquefying  gases  have 
been  well  understood  since  the  classical  researches 
of  Andrews  on  carbon  dioxide  in  1862.  For  every  gas 
there  is  a  "  critical"  temperature.  Above  this  it  can- 
not be  liquefied  by  any  pressure.     Below  it  sufficient 


Hampson  Liquid  Air  Plant,  McGill  University. 

pressure  will  liquefy  it.  Hence  the  failure  of  the 
older  experimentees  who  relied  on  pressure  alone. 

A  gas  can  be  cooled  in  two  ways.  It  may  be 
allowed  to  expand,  doing  external  work  at  the  expense 
of  its  energy  and  falling  in  temperature.  Or  it  may 
be  boiled  ofiF  from  the  liquid  under  low  pressure,  when 
the  necessary  latent  heat  of  vaporiza  ion  is  abstracted 
from  surrounding  objects,  intensely  cooling  them. 
Cailletet  used  the  former  process.  The  gas  to  be 
liquefied  was  enclosed  in  a  small  tube  sealed  with 
mercury  and  inverted  mouth  downwards  in  a  strong 
iron  cylinder.  Water  was  pumped  into  the  cylinder, 
driving  the  mercury  up  the  tube.  The  pressure  was 
finally  raised  to  300  or  400  atmospheres  by  forcing  a 
piston  into  the  cylinder  by  a  powerful  screw.  A  valve 
was  then  opened,  the  gas  was  cooled  by  the  sudden 
expansion  below  its  critical  point,  and  liquefied  under 
the  great  pressure.  A  mist  of  liquid  particles  appeared 
for  an  instant  in  the  tube,  but  no  quantity  of  liquid 
was  produced. 

Pictet  placed  the  gas  under  powerful  pressure,  and 
cooled  it  by  allowing  a  more  easily  liquefied  gas,  sucli 
as  carbon  dioxide,  or  sulphur  dioxide,  to  circulate  around 
it  in  a  jacket.  The  carbon  dioxide  was  boiled  oflF  at 
low  pressure,  causing  intense  cold.  The  same  pump 
then  compressed  it  again  and  returned  it  to  the  jacket. 
By  employing  several  stages,  using  each  gas  to  cool  a 
more  refractory  one,  Pictet  liciuefied  oxygen  in 
quantity. 

l^ssenlially  the  same  plan  was  followed  by  Dewar 
in  his  early  experiments.  But  by  using  liquid  ethylene 
and  very  powerful  pumping  apparatus,  he  oht;iined 
much  larger  quantities  of  liquid  air. 

Ill  the  Hampson  apparatus,  as  in  the  somewhat  sim- 
ilar machine  devised  by  Linde,  no  cooling  liquids  are 
used.  The  process  is  regenera»ive.  y\ir  at  200  ntmos- 
pheres  pressure  is  allowed  to  escape  at  a  sniiill  aperture, 
and  is  cooled  on  expansion.  This  cooled  air  is  led 
back  along  the  outside  of  the  copper  tubes  through 
which    the   air  is  advancing  to  the  expansion  \al\e. 


The  next  lot  of  a'r  is  thus  cooled  before  escaping,  and 
drops  to  a  still  lower  temperature  on  expansion.  In 
its  turn  it  cools  the  next  portion  of  air,  and  when  the 
process  has  gone  on  steadily  from  6  to  10  minutes  the 
temperature  is  found  to  have  fallen  below  the  critical 
point  for  oxygen — 119  C.  After  this  a  portion  of  the 
escaping  air  is  liquefied  and  collected  in  a  vessel  placed 
below  the  expansion  valve,  whence  it  may  be  drawn  ofT 
at  intervals. 

The  Hampson  apparatus  recently  presented  to  Mc- 
Gill University  by  Sir  W.  C.  Macdonald  consists 
essentially  of  a  compressor  capable  of  supplying  a 
stream  of  air  at  200  atmospheres  pressure,  or  3,000 
lbs.  on  the  square  inch,  and  the  liquefier,  seen  on  the 
extreme  right  of  the  picture. 

The  compressor  is  of  the  type  used  on  torpedo  boats 
for  charging  the  compressed  air  chambers  of  the  tor- 
pedos.  It  is  made  by  the  Whitehead  Torpedo  Com- 
pany of  Fiume,  and  is  an  admirable  piece  of  designing. 
The  compression  is  effected  in  two  stages.  The  two 
pumps  are  placed  back  to  back  and  connected  to  the 
same  crank.  They  have  a  3-inch  stroke,  and  are  driven 
375  revolutions  per  minute  by  an  11  h.p  electro- 
motor of  the  Manchester  type,  direct-coupled  on  the 
same  base.  The  low  pressure  cylinder  (on  the  left)  has 
a  diameter  of  4?8",  the  high  pressure  (on  the  right) 
I  5-t6".  The  air  is  raised  to  16  atmospheres  in  the  low 
pressure  cylinder,  and  passing  over  by  the  copper  tube 
to  the  high  pressure  cylinder  is  there  raised  to  200  at- 
mospheres. The  thrust  on  the  high  pressure  piston- 
rod  at  the  end  of  the  stroke  is  about  2}4  tons,  yet  the 
balance  is  so  perfect  that  when  the  compressor  is  run- 
ing  at  375  revolutions  the  water  in  the  cooling  tanks  at 
the  ends  hardly  shows  a  tremor.  The  length  of  the 
compressor  is  4  ft.  6  in.  over  all. 

The  piston  cups  are  lubricated  with  water  taken  in 
at  a  drip-cock  on  the  suction  trunk.     To  get  rid  of  the 


Hampson  Liyrin  Air  Pi.ani,  iMttHi.i.  l'Ni\i:Rsirv. 

water  the  air  is  next  passed  into  a  separator  (set  up  on 
the  back  wall).  The  w,itcr  drops  to  the  bottom  and  is 
blown  off  at  intervals  through  a  valve.  The  dry  air 
passes  out  at  the  top  to  the  bottom  of  the  high  pressiu^e 
purifier  the  black  vertical  cylinder  attached  to  the 
lower  p;u  I  of  the  stand  on  the  right.  This  is  packed 
with  lumps  of  caustic  potash  to  remove  the  water 
va]ior  iintl  the  carbonic  acid,  which  would  otherwise 
solidify  and  block  the  pipes  of  the  liquifier.  The 
litiuefier  is  the  cylinder  about  18  inches  high  seen  on 
top  of  the  stand.     'I  he  air,  now  puie   and  dry,  passes 
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through  four  sets  of  copper  coils,  interlaced,  two  in 
each  direction  around  the  axis,  down  to  the  expansion 
valve,  regulated  by  the  milled  head  at  the  top,  and  re- 
turns through  the  spaces  between  the  coils  to  the  out- 
let. Thence  by  the  rubber  hose  it  passes  into  the  low 
pressure  purifier.  This  is  the  galvanized  iron  cylinder 
on  the  lelt,  which  contains  trays  packed  with  partially 
slaked  lime.  From  this  it  returns  to  the  compressor 
together  with  a  supplementary  supply  of  air  drawn  in 
through  a  free  nozzle  on  the  low  pressure  purifier. 
The  object  of  the  latter  is  to  save  the  charge  of  caustic 
potash  in  the  high  pressure  purifier,  and  avoid  the 
necessity  of  opening  it  too  frequently. 

On  top  of  the  liquefier  will  be  seen  two  gauges. 
One  of  these  gives  the  pressure  of  the  escaping  air  at 
the  outlet,  so  that  the  rate  of  expansion  may  be 
controlled.  The  other  is  connected  to  the  bottom  of 
the  receiver  in  which  the  liquid  air  accumulates  beneath 
the  expasnion  valve,  while  the  gauge  tube  is  connected 
through  the  hollow  axis  of  the  valve  regulator  with  the 
space  above  the  liquid  air.  The  depth  of  air  in  the 
receiver  is  thus  known.  It  is  drawn  off  by  the  dis- 
charge valve  at  the  bottom  of  the  receiver  into  a  Dewar 
vacuum  vessel  so  soon  as  100  c.  c.  have  accumulated, 
i.  e.,  about  every  6  minutes. 

The  apparatus  is  remarkably  simple  and  efficient. 
Two  thermometers  give  the  temperature  of  the  air  at  en- 
trance and  exit,  and  so  perfect  is  the  interchange  of 
heat,  that  when  the  temperature  at  the  expansion  valve 
is — i8o°C,  the  thermometers  only  differ  by  about  one 
degree,  reading  ig'C  and  20°C  for  example  during  one 
of  the  runs. 

The  apparatus  was  ready  for  trial  and  connections 
were  finally  made  at  5:10  p.m.  on  Tuesday,  October  21. 
The  pressure  was  run  up  to  160  atmospheres,  when  the 
expansion  valve  was  slightly  opened.  By  5:20  the  gauge 
indicated  the  formation  of  liquid  air;  by  5.40  p.m.  about 
100  c.  c.  had  been  drawn  off,  and  both  mercury  and 
alcohol  frozen  solid  in  it.  Since  then  runs  of  three  and 
four  hours  have  been  taken  almost  daily  to  supply  liquid 
air  for  researches  now  in  progress  on  the  radia-active 
emanations  Irom  radium  and  thorium.  Both  of  these 
were  condensed  at  the  first  attempt  on  Wednesday, 
October  22nd.  The  rate  of  production  is  about  one 
litre  per  hour,  and  liquid  air  can  be  obtained  at  any 
time  within  a  quarter  of  an  hour  of  starting  the  motor, 
allowing  for  a  preliminary  blow  through  of  six  or  seven 
minutes  to  dry  the  tubes. 


ELECTRIC  HEATING. 

The  eleventh  census  of  the  United  States  shows  that 
electric  heating  and  cooking  has  become  of  practical 
service.  Sales  of  electric  heating  and  cooking  appar- 
atus, and  of  rheostats,  amounted  in  1900  to  over 
$1,186,000.  For  1901  these  figrffes  can  probably  be 
increased  by  twenty  per  cent,  with  a  fair  approximation 
of  the  truth.  This  is  certainly  a  respectable  showing 
and  indicates  a  well  established  industry.  Further,  it 
is  stated  upon  good  authority  that  there  are  now  in 
use  in  the  United  States  5,000  chafing  dishes,  50,000 
heating  irons  and  150,000  car  heaters.  A  single  hat 
factory  in  New  Jersey  is  at  present  using  250  horse 
power  for  electric  heating  apparatus  alone. 


The  ratepayers  of  Greenwood,  B.  C,  will  vote  on  a  by-law  to 
raise  money  to  construct  the  Greenwood-Phoenix  tramway. 


THE  AMERICAN  STREET  RAILWAY  ASSOCIATION. 

The  twenty-first  annual  meeting  of  the  .-Vmerican  Street  Rail- 
way Association  was  held  in  Detroit  on  October  8,  9  and  10. 
Fiom  every  pr<iiu  of  view  it  was  very  successful  ;  the  total  num- 
ber of  persons  registering'  was  1,779.  The  Association  has 
grown  to  such  a  size  and  the  need  of  .a  large  exhibit  hall  has 
become  so  imperative  that  there  are  but  few  cities  in  the  Unilfd 
States  which  are  suitable  meeting  places.  For  this  reason  the 
committee  appointed  to  select  a  meeting  place  for  the  conven- 
tion ot  1903  was  unable  to  report  a  decision. 

A  lengthy  address  was  delivered  by  President  Vreeland,  in 
which  he  pointed  out  that  eleven  years  ago  there  were  only 
1,800  miles  of  electric  road  in  the  United  States,  while  to-day 
there  are  upwards  of  24,000  miles,  representing  an  investment, 
approximately,  of  $2,000,000,000.  He  referred  to  the  prospect 
that  the  direct  application  of  alternating  current  to  railway  work 
would  remove  some  of  the  inconveniences  which  now  exist  in 
the  present  system.  G.  W.  Parker,  of  the  Detroit  United 
Railway,  read  an  interesting  paper  on  "  The  Transportation  of 
Light  Express  and  Parcel  Delivery."  He  explained  in  succes- 
sion the  various  details  of  the  express  system  organized  by  the 
Detroit  L'nited  Company. 

Perhaps  the  most  interesting  paper  of  the  convention  was  pre- 
sented by  E.  H.  Sniffin,  entitled  "  The  Steam  Turbine  ;  it* 
Commercial  Aspect."  .Mr.  Sniflfin  gave  information  in  detail  of 
turbine  plants  now  in  operation.  In  units  as  small  as  400  k.  w., 
a  result  may  be  obtained  of  14  47  pouncls  of  steam  per  brake 
horse  power  per  hour,  corresponding  to  13^4  pounds  per 
indicated  horse  power.  In  a  recent  instance  a  result  of  11.7 
pounds  of  steam  per  electrical  horse-power  per  hour  was 
guaranteed  on  a  turbine  ol  750  k.  w.  capacity,  corresponding  to 
about  ic.  17  pounds  per  indicated  horse  power,  which  is  perhaps 
within  the  ability  of  but  few  engines  ol  any  size  or  ty|>e  that 
have  ever  been  built.  The  space  required  for  the  steam  turbine 
was  a  consideration  in  its  favor.  The  quanlily  of  foundation 
material  required  also  made  a  favorable  comparison.  The  only 
foundation  needed  for  the  turbine  is  thai  necessary  to  hold  its 
weight.  In  a  showing  of  the  comparative  engine-room  building 
ccisl,  the  basis  assvmied  was  fifteeii  cents  per  cubic  foot  ol  r-jwce 
inside  of  walls.  The  building  cost  of  the  turbine  is  about  one- 
half  of  what  is  required  for  the  horizontal  or  vertical  engine.  As 
to  the  cost  of  the  tin  bo-generator  itself,  Mr.  Sniffin  slated  that  its 
price  is  reasonable;  indeed,  where  the  comparison  is  fair  the  tur- 
bine will  require  the  lesser  first  investment.  The  larger  field  for 
the  turbine  begins  about  where  the  high  speed  engine  leaves  oft. 
The  advantages  of  the  turbine  in  parallel  operation  were  brought 
out,  and  also  in  the  use  of  superheated  steam.  The  turbine  inav 
lie  used  unreservedly  with  superheat  of  any  fcisible  temperature. 

.■\  number  of  other  papers  bearing  directly  upon  electric  lail- 
wa}-  work  were  submitted.  J.  C.  Hutchins,  president  Detroit 
United  Railway,  Detroit,  was  elected  president;  W.  Carjl  Ely, 
president  International  Railway  Company,  Buffalo,  first  vice- 
president;  \V.  Kelsey  Schoeff,  president  Cincinnati  Traction  Com- 
pany, second  vice-president;  P.S.  .•\rkwright,  president  Geot^a 
Railway  &  Light  Company,  .■\tlanta,  third  vice-president:  T.  C 
Pennington,  treasurer  Chicago  City  Railway,  secretary  and 
treasurer. 

The  exhibit  of  electrical  aparatus  at  the  convention  was  most 
complete  and  attractive,  embracing  practiolly  everything  with- 
in the  realm  of  street  railway  operation. 

Canadian  companies  were  represented  at  the  oonvcniion  bv 
the  following  :  E.  H.  Healing,  M.  Power,  D.  Sutherland,  G.  H. 
Sweetlove,  VV.  H.  Moore,  \V.  H.  Xix,  R.E.  Brown.  D.J.  Keams, 
H.  Cowan,  Toronto  Street  Railway  Company;  E. D,  McCormack, 
A.  B.  Lambe,  Canadian  General  Electric  Co.,  Toronto;  E.  B. 
Biggar,  .A.  \V.  Smith,  B.  B.  Jenkins,  Toronto;  T.  \V.  Case>-,  \V. 
G.  Ross,  D.  Robertson,  Montre.-»l  Street  Railway  Company:  W. 
Phillips,  Winnipeg  Street  Railway  Company,  \Vinni|->eg,  Man.; 
William  Pulling,  Windsor,  Sandwich  it  Amlierstburg  Railway. 
W'indsor,  Ont.;  T.  Aheain  and  Warren  Y.  So|H»r,  Ottawa  Elrv- 
tric  Railway  Company;  C.K.  Green,  T.B.  GrifTith,  D.  N.  MiHer. 
Hamilton  Electric  Light  &  Cataract  Power  Conip.>nv,  Hamilton: 
C.  E.  A.  Carr,  H.  Break,  R.  H.  Welb.Mn,  E.  R.  Carrington, 
London  Street  Railway  Company. 


The  City  Council  of  Toronto  have  accepted  the  ti'nder  of  the 
Canadian  General  Electric  Company  for  electric  generator  for 
city  hall,  and  that  of  the  Waterous  Company,  Praniford,  for 
engine. 
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SCHOOL  OF  PRACTICAL  SCIENCE :  CHEM- 
ISTRY AND  MINING  BUILDING. 

On  concrete  foundation  walls  now  in  place  at  the 
head  of  McCaul  Street, Toronto,  the  Ontario  government 
are  proceeding  to  erect  the  brown  stone  and  brick 
building  shown  in  front  elevation,  in  the  annexed 
plate,  as  it  will  appear  from  College  street.  The  plan 
will  cover  about  262  feet  from  east  to  west,  with  two 
wings, of  which  the  western  will  have  a  depth 

of  about  130  feet  and  the  eastern  102  feet.  It   

will  be  placed  about  30  feet  back  from  the 
street  line.  This  building  is  for  the  accommo- 
dation of  the  Departments  of  Chemistry  and 
Mining  of  the  School  of  Practical  Science. 
Students  in  all  departments  of  the  school 
will  thus  attend  this  building  for  all  lectures 
and  laboratory  work  in  Chemistry  and  Metal- 
lurgy, as  well  as  the  students  in  Chemistry 
and  in  Mining  Engineering.  The  accommoda- 
tion provided  in  this  building  will  also  be  made 
to  suffice  for  the  classes  in  Mineralogy  and 
Geology  in  the  Faculty  of  Arts. 

In  addition  to  a  sab-basement  for  pipes, 
there  will  be  four  floors  available  for  pur- 
poses of  instruction  and  research.  A  main 
corridor  runs  east  and  west  on  each  floor, 
from  which  access  is  obtained  to  rooms  on 
each  side  as  well  as  to  the  two  wings  of  the 
building.  Ventilating  fans  will  be  provided 
in  the  basement  which  will  deliver  fresh  air, 
screened  from  dust,  and  warmed  if  necessary 
by  steam  coils  to  70  degrees  Fahrenheit,  to 
the  different  rooms  ;  but  in  winter  the  main 
heating  will  be  done  by  radiators  distributed 
through  the  building  and  used  as  required. 
The  air  will  also  be  exhausted  by  fans  in  the 
attic  when  it  is  desired  to  have  better  venti- 
lation. In  this  manner  the  ventilation  and 
heating  in  each  part  of  the  building  are 
separately  under  control. 

The  steam  coils  and  radiators  while  in 
use  will  be  supplied  wholly  or  partly  from 
the  exhaust  steam  of  an  engine  driving  a 
D.C.  dynamo,  from  which  the  ventilating 
fan  motors  will  be  supplied,  as  well  as  the 
current  for  lighting  the  new  and  the  old 
building.  At  other  times  the  usual  city 
service  will  be  used. 

The  museums  for  minerals  and  geological 
specimens  will  occupy  an  area  about  50x80 
feet  in  the  east  wing.  In  addition  to  lecture 
theatres,  chemical,  mineralogical  and  assay 
laboratories,  metallurgical  furnaces,  and 
work  rooms  for  fossils  and  minerals,  lith- 
ology  and  crystallography,  there  will  be  a 
number  of  rooms  for  special  purposes,  such 
as  calorimetry,  gas  analysis,  toxicology, 
photography,  electrolytic  assay,  fire-proof 
and  constant  temperature  rooms.  Of  special 
interest  to  the  readers  of  this  paper  are  a 
series  of  rooms  in  the  basement,  marked  on 
the  plan  :  Junior  Electro-Chemical  Labora- 
tory, Senior  Electro-Chemical  Laboratory, 
Electric  Furnaces, Commercial  Electro-Chemi- 
cal Cells,  and  Storage  Battery,  respectively, 
with  balanee  l  ooni  .uid  store  room  adjoining. 


Next  spring  the  Milling  Building  of  one  storey, about 
75  feet  square,  will  be  begun  on  ground  at  present 
occupied  by  the  old  WyclifTe  College  building,  im- 
mediately north  of  the  centre  of  the  new  building. 
The  Milling  Building  will  be  equipped  with  such 
appliances  as  are  usual  in  modern  milling  laboratories, 
such  as  stamp  mills,  vanners,  rolls,  separators, 
leaching  plant,  etc. 
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Fro.m  our  esteemed  contemporary,  the 
European  Peculiarities.  Electrical  Review,  we  extract  several 

interesting  particulars  regarding  a  hy- 
draulic installation  recently  completed  at  Bienne, 
Switzerland,  for  the  supplying  of  electric  light  and 
power  to  the  surrounding  district.  The  first  is  that  the 
w  heels,  arranged  in  groups  of  four,  and  driving  through 
direct  connection  to  a  1100  k.w.  alternator,  are  of  the 
vertical  style,  and  so  necessarily  is  the  generator.  The 
practice  over  here  would  be  to  arrange  the  equipment 
horizontally,  as  the  head  is  but  30  feet  or  less.  Another 
peculiarity  is  that  of  the  arrangement  of  the  exciters,  ot 
which  there  is  one  for  each  alternator,  direct  (?)  driven 
through  two  sets  of  bevel  gears  with  their  intermediate 
shafting,  these  in  turn  being  e.vcited  from  another 
direct  current  machine  of  comparatively  small  capacity, 
direct  driven  from  a  separate  wheel.  The  reason  given 
for  this  most  extraordinary  combination  is  the  old  story 
of  good  voltage  regulation,  changes  in  load  on  the  al- 
ternators not  disturbing  the  pressure  as  much  as  if  the 
main  exciters  were  self-exciting.  Personally  we  would 
much  dislike  to  have  to  be  responsible  for  the  continu- 
ity of  a  service  supplied  through  such  a  train  of  opera- 
tions as  this  arrangement  involves,  compared  with  the 
simplicity  of  one  direct-driven,  self-excited,  com- 
pound-wound exciter  capable  of  supplying  the  whole, 
or  a  large  part,  of  the  station,  which  is  current  practice 
here  to-day.  Another  point  on  which  the  system  differs 
materially  from  our  methods  is  that  all  the  lighting, 
which  forms  no  inconsiderable  part  of  the  total  load, 
being  950  k.w.  out  of  a  total  of  2100.  is  single  phase 
and  connected  all  to  one  phase.  On  this  side  of  the 
water  the  man  who  knowingly  put  over  60  per  cent, 
of  his  load  onto  one  phase,  when  it  was  practicable  to 
make  an  almost  perfect  distribution,  would  be  looked 
upon  with  curiositx  and  awe. 


Following   up  oui    remarks  in  last 

c  „.>..!!!i?c°M„,„,.  issue  on  this  subject  :  If  the  nor- 
Syncnronous  Motors.  ' 

mal  voltage  of  the  line  were  thrown 
onto  the  motor  when  at  rest  it  would  result  in  a 
current  flow  of  two  to  three  times  the  normal  load  of 
the  machine,  or  possibly  inore,  depending  on  the  design 
of  the  particular  plant  in  question,  with  its  attendant 
voltage  disturbance  and  fuse  blowing  .-til  over  the 
svstem,  and  to  obviate  these  difficulties  and 
as  an  alternative  to  the  starting  motor,  a  com- 
pensator is  installed.  This  device  is  a  species  of 
transformer,  equipped  with  a  double-throw  switch 
which  in  one  positic>n  connects  the  motor  to  a  \oltage 
ranging  from  30  to  70  per  cent,  of  normal,  depending 
on  the  starting  effort  required,  while  in  the  other  it 
disconnects  the  compensator  windings  and  applies  the 
line  potential  direct  to  the  motor.  When  the 
synchronous  motor  can  be  installed  so  that  all 
or  nearly  all  of  the  load  can  be  disconnected 
from  it  until  the  machine  is  running,the  starting  torque 
required  being  comparatively  small,  the  compensator 
method  will  prove  the  most  desirable  system  for  start- 
ing, eliminating  as  it  does  all  moving  apparatus  other 
than  the  synchronous  motor  it.self,  and  also  being 
somewhat  more  simple  to  handle,  as.  the  motor  being 
connected  to  the  line  from  the  first,  there  is  no 
necessity  for  phasing  devices.  .Vs  noted  above, 
this  system  is  suitable  only  in  those  situations  whore 
hut  s  mall  starting  effort  is   required,  otherwise  the 
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current  drawn  from  the  line  becomes  too  large,  in 
which  event  a  starting  motor  will  prove  the  more 
desirable.  It  should  be  noted  in  this  connection  that 
the  induced  voltage  in  the  field  of  the  motor  may  in 
some  cases  be  so  high  as  to  render  it  inadvisable  to 
adopt  this  method,  and  further,  that  it  is  not  appli- 
cable at  all  to  machines  of  the  inductor  type,  which 
have  no  starting  torque,  but  which  must  be  first 
brought  up  to  synchronism  by  a  starting  motor. 


At  a  meeting  of  the  American  Institute 
^?has?RanwIy^'^  °f  Electrical  Engineers,  held  in  New 

York  City  on  the  26th  of  September, 
Mr.  B.  C.  Lamme  presented  a  paper  covering  the  out- 
line of  the  new  system  of  single  phase  railway  appara- 
tus for  which  the  Westinghouse  Company  has  just 
made  its  initial  contract,  and  to  which  reference  was 
made  in  our  last  niunber.  The  space  available  prevents 
our  touching  on  but  a  few  of  the  more  interesting 
points.  The  frequency  of  the  system  is  1673  cycles, 
which  was  chosen  because  it  made  the  construction  of 
the  generators  more  simple  than  would  the  higher 
periodicities,  this  point  being  especially  valuable  in  this 
plant  where  a  pressure  of  15,000  volts  is  generated 
direct  in  the  machines,  the  highest  yet  attempted. 
Further,  it  is  interesting  to  note  that  alternative  ma- 
chines were  quoted  upon,  though  not  adopted,  which 
were  to  be  wound  for  20,000  volts.  The  low  periodic- 
ity has  the  further  advantage  of  much  lessening  the 
drop  in  the  rails,  which  naturally  is  much  increased 
over  that  in  the  direct  current  system,  but  on  the  other 
hand  it  leads  to  difficulty  in  the  flickering  of  the  incan- 
descent lights, which  was  finally  overcome  by  the  use  of 
a  thick  filament  low  voltage  lamp,  connected  several  in 
series.  The  motors  will  be  series  wound  for  220  volts, 
and  equipped  with  a  commutator  similarly  to  the  stand- 
ard direct  current  machine,  the  statement  being  made 
that  the  enormous  sparking, which  has  hitherto  stopped 
all  efforts  to  develop  a  motor  of  this  class,  has  been 
overcome.  This  type  of  machine  possesses  character- 
istics not  greatly  different  from  those  of  the  standard 
direct  current  motor  of  to-day,  th;it  is,  it  has  the  power 
of  automatically  varying  its  field  strength,  and  there- 
fore its  speed,  with  changes  of  voltage  and  load,  the 
most  valuable  characteristic  of  the  series  wound  direct 
current  machine.  The  various  voltages  applied  to  the 
motors  to  obtain  different  speeds  are  produced  by  an 
induction  regulator,  similar  to  those  used  in  central 
stations,  which  is  connected  to  the  320  volt  tap  of  a 
1000  volt  compensator  or  auto-tra.isformer  wired  be- 
tween the  trolley  and  the  rails.  This  regulator  has  a 
maximum  boosting  or  choking  range  of  100  volts, 
which  subtracted  from  the  320  volts  of  the  compensator 
gives  about  200  volts,  the  minimum  found  necessary 
for  smooth  starting,  added  to  it  producing  some 
420  volts — the  maximum  required  for  two  motors  in 
series.  The  great  advantage  of  this  method  of  control, 
compared  with  direct  current  working,  is  that  there  are 
no  moving  contacts  and  no  circuits  to  be  opened  ex- 
cept when  the  current  is  completely  interrupted  for 
stopping.  The  four  motor  fields  are  permanently  con- 
nected in  two  parallels  of  two  in  series  each,  the  arma- 
tures also  being  similarly  wired,  this  allowing  the  use 
of  but  one  reversing  switch. 


rent  equipments,  as  no  rheostats  are  needed,  the  volt- 
age being  varied  as  before  described  by  an  induction 
regulator.  The  line  efficiency  will  also  be  improved,  as 
the  voltage  is  1000  as  against  the  500  obtaining  in  the 
other  system.  Also  there  will  be  a  further  gain  in 
the  substations,  where  the  losses  in  the  rotaries  or 
motor  generator  sets  will  be  eliminated.  Against  these 
must  be  put  a  somewhat  lower  full  speed  efficiency  and 
a  greater  rail  drop.  On  the  whole  the  system  is  guar- 
anteed to  have  a  combined  efficiency  equal  to  or  better 
than  a  direct  current  plant  using  rotary  converters,  the 
average  power  factor  being  estimated  at  86  per  cent. 


The  starting  and  slow  speed  efliciencies  of  the  car  will 
be  much  better  than  those  ol  the  standard  direct  ciir- 


There  have  been  a  great  man\'  fires 
^"safT"'"^      lately     in     Canadian     cities  whose 

origin  has  never  been  satisfactorily 
determined  and  which  have  consequently  been  blamed 
on  that  force,  to  the  layman  so  mysterious  and  im- 
controUable,  which  is  called  electricity.  The  popular 
verdict  may  be  right,  or  it  may  be  wrong,  but  the  fact 
remains  that  a  large  proportion  of  the  electrical  in- 
stallations in  this  country,  more  especially  the  older 
ones,  are  in  a  state  so  dangerous  that  it  is  simply- 
amazing.  As  instances  may  be  cited  a  warehouse 
which,  devoid  of  attendants  90  per  cent,  of  the  week, 
and  filled  with  cotton  and  woollen  millstock,  was  wired 
without  an  entrance  switch  and  equipped  with  the 
ordinary  link  fuses,  absolutely  open.  The  chances  of 
a  meking  fuse  igniting  the  bales  not  over  eight  feet 
away  and  directly  below  them  were  so  great  as  to 
amount  almost  to  a  certainty,  in  fact  the  woodwork 
bears  evidence  of  one  fire  which  has  already  occurred 
and  which  was  due,  so  we  are  informed,  to  electrical 
causes.  Another  case  is  a  church  in  which  tlie  wiring, 
ramifying  all  over  and  through  the  building,  mostly 
wood,  and  minus  any  attempt  at  bushing  either  with 
porcelain  or  even  rubber  at  the  many  points  where  it 
passes  through  walls  and  floors,  is  supported  by 
wooden  cleats  in  its  many  wanderings  past  gas,  water 
and  furnace  pipes  of  all  descriptions.  Investigation 
would  piobably  show  many  such  insiallations  as  these; 
is  it  any  wonder  that  fires  occur  in  them  ?  Rather  is 
it  not  a  source  of  surprise  that  so  few-  fires  occur, 
espcc'alh'  when  \vc  consider  the  many  chances  that 
exist  for  line  crosses,  transformer  breakdowns  and 
lightning  discharges  bringing  into  the  building  poten- 
tials which  are  not  only  much  greater  than  can  be 
controlled  by  the  insulation  of  the  circuits,  but  which 
in  addition  are  dangerous  to  life.  A  stitch  in  time 
saves  nine  ;  if  you  are  a  consumer  why  not  spend  the 
comparatively  small  amount  necessary  to  put  your 
wiring  in  good  shape,  at  any  rate  ha\-e  it  periodically 
inspected  ;  if  you  are  a  producer  look  carefully  to  your 
own  lines,  especially  those  in  the  station  itself,  in 
addition  urging  upon  your  customers  the  necessity  of 
keeping  careful  track  of  the  electrical  material,  both 
new  and  old,  both  machinery  and  wiring,  which  they 
may  from  time  to  time  have  upon  iheir  promises.  If 
these  precautions  arc  taken,  the  public  will  gradually- 
become  less  skeptical  of  electricity  as  a  fire  hazard. 
There  is  no  reasonable  man  who  does  not  acknowledge 
that  electrical  illumination  and  electrical  power,  com- 
pared for  instance  with  oil  and  gas,  are  not  only  the 
most  artistic  antl  convenient,  but  far  and  away  the 
safest,  it  therefore  behooves  us  all  to  see  that  as  far 
as  in  us  lies,  due  precautions  are  taken  that  the  enemy 
be  not  given  ::au.se  to  blaspheme. 
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j    QUESTIONS  AND  ANSWERS  | 

A.  H.  Moore,  Sunderland,  Ont.  :  Kindly  answer  in 
your  November  edition,  how  many  gallons  of  water  per 
hour  should  it  take  to  run  a  simple  high  speed  engine 
running  250  16  c.  p.  electric  lights. 

Ans. — Assuming  that  each  lamp  consumes  60  watts, 
the  total  power  delivered  to  the  load  will  be  15  k.  w. 
or  20  h.  p.  Allowing  for  10  per  cent,  loss  each  in  the 
line,  dynamo,  belting  and  engine,  the  indicated  horse 
power  of  the  latter  will  be  almost  exactly  30  h.  p.  An 
ordinary  high-speed  engine  of  this  size,  non-condensing, 
will  consume  about  40  pounds  or  4  gallons  of  water 
per  horse  power  hour,  which  would  make  the  total 
consumption  for  the  load  you  specify,  assuming  that 
no  extraordinary  conditions  are  present,  120  gallons 
per  hour. 

"Electrician":  Why  is  the  air  gap  on  an  induction 
motor  made  so  small,  especially  when  compared  with 
that  of  a  synchronous  motor  ? 

Ans. — The  depth  of  the  air  gap  determines  the  resist- 
ance of  the  magnetic  circuit,  and  thus  the  magnetiz- 
ing current  required,  and  as  this  magnetizing  current  in 
turn  largely  determines  the  total  current  required  by 
the  motor  to  produce  a  given  horse  power,  it  will  be 
seen  that  the  smaller  the  air  gap,  other  things  being 
equal,  the  less  the  current  input  for  a  given  power  out- 
put. It  is,  of  course,  highly  desirable  to  keep  this  cur- 
rent down  to  the  smallest  amount  possible,  as  it  not 
only  affects  the  size  and  consequently  the  cost  of  the 
motor  itself,but  also  those  of  the  transformers, line  and 
generators.  In  a  synchronous  machine,  the  magnetiz- 
ation is  produced  by  direct  current  from  an  exciter,  and 
thus  does  not  affect  the  alternating  current  input  so 
materially;  the  air  gap  is  then  made  larger  so  that  there 
may  be  a  greater  latitude  allowed  for  wear  in  the  bear- 
ings, variations  in  the  size  of  the  armature  and  the  bore 
of  the  field,  etc. ;  without  encountering  difficulties  by 
the  armature  rubbing  against  the  field. 

W.J.  Moore,  Meaford,  Ont.  :  How  would  I  recharge 
dry  cells?  I  have  a  direct  current  110  volts  i  ^  k.  w. 
machine  and  also  an  arc  machine  giving  6  amperes,  and 
voltage  various  with  number  of  arc  lamps  burning 
(series  arc.)    Could  I  recharge  cells  from  this  source? 

Ans. —  The  most  usual  way  of  charging  cells  is  to  put 
them  across  a  110  volt  machine,  all  in  series,  and  also 
put  in  series  with  them  a  sufficient  number  of  incandes- 
cent lamps  to  pass  the  charging  current  required.  This 
can  be  ascertained,  for  the  ordinary  types  of  batteries, 
by  adjusting  the  circuit  until  the  voltage  is  about  2  volts 
across  each  cell.  They  could  also  be  charged  from  the 
arc  circuit  by  connecting  them  into  it  all  in  series  and 
putting  in  parallel  with  them  a  resistance  adjusted  so 
that  you  get  about  2  volts  across  each  cell,  though  it  is 
scarcely  desirable  to  do  work  of  this  kind  in  connection 
with  a  high  potential  circuit. 

An  Eastern  lightingfcoinpany  wish  to  know  what 
they  can  do  to  run  a  direct^current  motor  of  220  volts 
from  a  500  volts  direct  circuit.  They  require  both 
voltages  at  same  time. 

Ans. — The  only  possible   way  is  to  put  a  rheostat  in 


series  with  the  motor  which  will  have  a  resistance  suffi- 
cient to  cut  the  voltage  approximately  in  half,and  which 
will  have  a  current  capacity  equal  to  that  of  the  motor. 
This  method  will  be  fairly  satisfactory  if  the  load  on  the 
motor  does  not  vary,  but  if  it  does  the  speed  will  keep 
constantly  changing,  and  the  motor  may  be  damaged, 
particulary  the  fields,  which  may  get  extremely  hot.  It 
should  be  noted  that  this  is  a  very  inefficient  method  of 
working,  as  just  as  much  energy  is  wasted  in  the  rheo- 
stat as  is  utilized  in  the  motor. 

"R.S."  writes:  Would  you  please  explain  to  me  rea- 
son for  the  statements  so  often  made  that  it  is  not  pro- 
fitable to  run  incandescent  lamps  more  than  a  certain 
length  of  time,  why  not  leave  them  burning  till  they  act- 
ually give  way.  Does  the  consumption  of  energy  or 
current  increase  as  the  lamp  grows  older  ? 

Axs.  —  If  it  were  possible  to  manufacture  a  lamp 
which  until  it  actually  broke  gave  the  same  candle  power 
and  took  the  same  current  as  it  did  when  new,  the 
pratice  of  renewing  lamps  after  they  got  a  certain  age, 
instead  of  leaving  them  till  they  burnt  out,  would  be  en- 
tirely wrong,  but  the  point  is  that  the  ordinary  commer- 
cial lamp,  to  a  greater  or  less  extent,  depending  on 
w  hether  it  was  originally  of  a  poor  or  good  quality, 
deteriorates  materially  in  its  light  giving  power  after 
burning  a  certain  number  of  hours, this  deterioration  not 
being  accompanied  by  a  corresponding  decrease  in  the 
energy  which  itconsumes;  forinstance  a  16 c.p.lampmay 
be  found  to  be  giving  but  10  c.  p. ,  which  is  only  about  63 
of  its  original  rating,  and  still  be  consumming  90  to  95% 
of  the  current  which  it  did  when  first  put  on  the  circuit. 
Obviously,  it  10  c.p.  is  enough  light,  you  should  put  on 
a  10  c.p.  lamp,  which  will  consume  but  about  70  ,  of  the 
energy  taken  by  the  old  16  c.p.  The  energy  consumed 
by  incandescent  lamps  does  not  increase  as  the  lamps 
get  older,  tending  rather  to  slightly  decrease,  though 
not  to  any  marked  extent. 

"Student":  W^hat  is  meant  by  the  effective  weight 
of  the  lever  of  a  safety  valve  ?  What  is  the  rule  tor 
finding  it  ? 

Ans. — By  effective  weight  is  meant  the  actual  weight 
with  which  the  lever,  pivoted  at  the  heavy  end,  bears 
down  upon  a  point  placed  the  same  distance  from  the 
pivot  as  the  centre  of  the  valve  is  from  the  fulcrum,  in 
other  words  the  weight  with  which  the  lever  alone  tends 
to  bear  bown  upon  the  valve,  when  placed  ready  for 
service.  The  rule  for  finding  this  weight  is:  Balance 
the  lever,  and  measure  the  distance  from  the  point  where 
it  balances  to  the  fulcrum,  midtiply  this  by  the  weight  of 
the  lever,  and  divide  by  the  distance  from  centre  of  the 
valve  to  the  fulcrum.  The  actual  total  weight  on  the 
safety  valve  is  that  of  the  weight  multiplied  bv  the 
leverage  it  has,  plus  the  weight  of  the  valve  itself,  to- 
gether with  the  effective  weight  of  (he  lever. 

"Reader":  What  is  the  maximum  permissible  over- 
load of  the  ordinary  direct  connected  unit  ? 

Ans. — The  maximum  output  or  overload  i*;  u»uall> 
determined  by  the  engine,  which  can  seldom  keep  the 
machine  up  to  the  requisite  speed  under  much  more  than 
2^  or  30  ,  overload,  though  this  is  really  determined  by 
the  steam  pressure.  .As  far  as  the  dynamo  is  concerned 
you  will  find  that  machines  of  standard  make  will  carry 
^o  ,  more  than  their  normal  capacitv  for  say  three  or 
(our  hours  without  boating  to  an  injuriovis  degree.  .\ 
momentary  output  of  twice  their  oormal  without  spark- 
ing beyond  a  reasonable  amount. 
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ELECTRICAL  ENGINEERING  AT  THE 
SCHOOL  OF  PRACTICAL  SCIENCE. 

The  students  in  the  Department  of  Mechanical  and 
Electrical  Engineeringat  the  School  of  Practical  Science, 
Toronto, th's  vear  number  160, of  whom  eighty  are  regis- 
tered in  the  first  year,  out  of  a  total  of  142  students  in 
that  class.  The  total  number  of  students  now  enrolled 
in  all  Departments  of  the  School  is  340,  which  corres- 
ponds to  an  increase  of  about  fifty  per  cent,  as  compared 
with  two  years  ago.  The  same  proportion  of  increase 
is  found  in  the  students  in  the  above  Department. 

Owing  to  this  large  gain  in  numbers  the  stuff  has 
been  increased  this  year  by  the  appointment  of  H.  W. 
Price,  B.A.Sc,  as  Demonstrator  in  electrical  engineer- 
ing. Mr.  M.  V.  vSauer  is  this  year  Fellow  in  electrical 
engineering. 

Considerable  additions  are  being  made  to  the  ec]uip- 
ment,  particularly  for  the  study  of  the  alternating- 
current.  Among  these  may  be  mentioned  a  Wagner 
single-phase  motor,  a  General  Electric  7^  h.  p.  experi- 
mental polyphase  induction  motor,  which  can  by 
substitution  of  a  revolving  field  be  used  also  as  a 
polyphase  dynamo,  and  a  constant  current  transformer 
for  series  arc  lighting,  made  by  the  General  Electric 
Company,  regulating  at  6.6  amperes.  We  might  also 
mention  a  large  Braun  vacuum  tube  with  translucent 
cross-sectioned  screen,  which  by  the  motion  of  tlie 
projection  on  it  of  a  deflected  cathode  ray  indicates  the 
instantaneous  values  of  current  and  voltage.  A  Mc- 
Farlan-Moore  vacuum  vibrator  apparatus  for  the 
illumination  of  vacuum  tubes,  a  Simon's  singing  arc 
lamp  and  other  minor  apparatus,  as  well  as  a  conside.- 
able  addition  to  the  list  of  Weston  and  Thomson  instru- 
ments, have  been  purchased. 

There  is  no  immediate  likelihood  of  change  in  the 
course  of  study,  though  a  sub-division  into  two  courses, 
namely,  mechanical  engineering, and  electrical  engineer- 
ing, will  probably  before  lung  become  desirable.  It 
would  appear  also  that  in  order  to  gain  the  fullest 
possible  advantage  from  the  new  building  of  the  School 
of  Practical  Science  now  being  erected  for  Chemistry 
and  Mining,  it  may  be  wise  to  increase  somewhat  the 
latitude  with  regard  to  options.  A  description  of  this 
building  appears  elsewhere  in  this  issue. 


HOT  WATER  HEATING  FROM  A  CENTRAL  STATION.* 

I(Y  K.  n.  McK^•I(;nT. 

Owners  of  electric  light  plants  have  long  desired  to  increase 
the  earning  capacities  of  their  propeirties  vvilhoiit  appreciable  ad- 
ditional expense.  This  has  lead  to  an  investigation  of  the  utiliz- 
ation of  exhaust  steam  as  a  means  of  healing  buildings. 
Wherever  this  business  has  been  added  to  an  electric  light  plant 
it  has  proven  its  salvation,  especially  where  competition  has  been 
keen  and  profits  small. 

The  purpose  of  this  paper  is  to  give  a  general  idea  of  the 
equipn)cnt  and  operation  of  such  an  enterprise. 

DicTAW.s  OF  Constri  ction. — Puinps  and  condensers,  or  heal- 
ers, an  expansion  lank  and  a  catch-all  constilute  the  equipment 
oflho  station.  Large  duplex  pvmips  are  used  to  circulate  the 
water  about  the  sjstem.  Thev  aie  operated  at  a  low  pressure 
during  moderate  weather,  but  in  exliiMue  cold  weather  the  pres- 
sure is  increased. 

An  open  tank  of  suflicient  cap;icity  is  placed  at  an  elevated 
position,  and  used  as  an  expansion  tank  for  the  system.  .Any 
good  condenser  or  o))en  heater  into  which  the  exhaust  si  cam 
from  the  engines  is  luiiicd  c^n  be  used.  The  condensation  form- 
ed is  conducted  back  to  the  boiler  by  means  of  a  small  automatic 
pump,  fin-nishing  a  quanliiy  of  heated  water  free  from  impurities, 

♦Paper  read  at  llie  Kighth  Annual  Meeting  of  tlie  Oliio  Kteclric  I.ight 
Association. 


the  oil  having  been  extrac  ted  by  means  of  ttie  catch-all.  The 
water  for  the  heating  system  is  pumped  under  pressure  into  the 
condensers  or  heaters,  and  becomes  heated,  passing  out  of  the 
condensers  or  healers  and  continuing  its  travel  about  the  circuit. 
The  condenser  should  be  of  ample  size  to  heat  sufficient  water  to 
care  for  the  amount  of  radiation  installed.  A  continuous  and 
uninterrupted  service;*  during  the  heating  season  is  assured  by 
having  all  station  equipment  in  duplicate. 

The  Mains. — Upon  leaving  the  station,  from  eight  to  twelve- 
inch  pipe  is  used,  this  depending  upon  the  capacity  of  the  system; 
the  size  of  same  is  reduced  at  intervals  until  the  end  of  the  line  is 
reached.  The  two  pipe  system  has  many  advantages,  in  mv 
opinion,  over  a  single-pipe  system;  one  pipe  being  used  for  the 
supply,  and  the  other  for  the  return.  With  this  arrangement 
water  is  brought  directly  into  each  building"  from  the  heating 
apparatus,  not  having  passed  through  any  other  building. 

The  insulation  jf  the  mains  is  a  matter  which  necessitates 
much  care  and  attention.  The  material  which  has  been  found  to 
be  the  most  efficient  and  inexpensive  consists  of  hemlock  boxes, 
built  with  double  air-light  comjiartments  in  which  the  mains  are 
laid;  the  space  remaining  about  the  pipes  being  well  filled  with 
process  shavings  or  mineral  wool.  The  outside  of  the  boxing  is 
protected  by  a  prepared  building  paper. 

Where  this  kind  of  insulation  has  been  used  the  loss  of  heat  on 
the  line  amounts  to  not  more  than  15  to  20  degrees;  that  is  to 
say,  when  water  is  sent  out  at  180  degrees,  it  will  return  to  the 
plant  at  i6o  degrees.  Thus  when  this  vvaier  is  raised  from  160 
degrees  to  180  degrees,  it  is  ready  to  send  out  again.  Care 
should  also  be  taken  in  anchoring  the  mains  and  providing  for 
expansion. 

Cost  i^f  Operation.  —  The  expense  of  operating  the  healing 
plant  under  ordinary  conditions  is  not  great,  the  principal  ex- 
pense being  in  the  amount  of  live  steam  used  to  operate  the 
circulating  pumps,  which  at  no  lime  is  any  great  amount,  the 
total  for  the  entire  heating  season  being  a  comparatively  small 
item.  No  extra  labor  is  needed  at  the  plant,  since  what  little 
attention  the  healing  plant  ma}  require  can  be  given  by  the 
same  force  of  men  heretofore  employed  al  the  electric  light 
plant. 

In  order  to  fully  realize  upon  the  investment  at  the  earliest 
possible  time,  it  is  ijiost  desirable  to  secure  the  services  of  one 
who  is  thoroughly  conversant  with  the  details  of  the  business 
and  familiar  with  the  method  of  figuring  for  the  purpose  of  mak- 
ing contracts  for  the  heating  of  every  available  building  loc-ated 
upon  the  pipe  line. 

As  soon  as  the  capacity  of  the  pipe  line  has  been  reached,  this 
additional  expense  can  be  dispensed  with. 

Method  of  Fic;uring — The  rules  used  are  the  same  as  those 
given  by  the  highest  authorities  on  the  subject  of  heating,  and 
are  the  same  as  those  which  have  been  in  general  use  for  a  luim- 
ber  of  years. 

In  determining  the  amount  of  heat  a  given  building  will  con- 
simie,  measurements  are  taken  of  the  cubic  contents  of  each 
room,  it  being  assumed  that  the  atmosphere  of  a  room  changes 
once  and  must  be  reheated.  The  square  feet  of  exposed  glass 
surface  is  also  measured,  the  liiss  of  heat  through  one  square 
foot  of  glass  being  75  times  as  much  as  the  heat  consumed  by- 
one  cubic  loot  of  air.  Next  the  square  feet  of  exposed  wall 
surface  is  taken,  it  being  estimated  that  ten  square  feet  of  wall 
surface,  in  the  average  w-ell-built  house,  will  lose  as  much  heal 
as  one  square  foot  of  glass  surface. 

Hy  this  means  we  arrive  al  the  total  number  of  feet  of  radiat- 
ing surface  to  heat  a  given  building,  allowing  one  square  foot 
of  radiating  surface  for  every  hundred  feet  of  cubic  contents 
or  its  equivalent.  An  erroneous  impression  has  gone  forth  to 
the  effect  that  the  heat  is  chai-ged  for  according  to  the  number 
of  feel  of  radiation  used,  whether  this  be  much  or  little;  but  in 
reality  the  cost  per  year  is  governed  by  the  amount  of  heat 
the  building  will  consume,  and  is  not  based  entirely  upon  the 
number  of  feet  of  radiation  contained  in  it.  It  is  a  well-estab- 
lished fad  that  hot  water  as  a  heating  medium  is  far  superior  to 
all  known  methods  of  healing.  .Among  the  numerous  advantages 
to  be  hail  from  this  [)articular  method  is  the  fact  that  durint;  the 
fall  and  spring  months  when  a  moderale  amovmt  of  heat  is 
desired,  tiiis  neeil  can  be  supplied  by  circulating  the  water  at  a 
low  degree  of  temperature. 

The  heal  from  such  a  system  is  supplicd^lo  the  consumer  24 
hours  a  day,  and  every  day  upon  which  heat  is  needed;  the  ser- 
vice being-  continuous  and  uninlerrupletl,  it  gives  the  consumer 
the  least  concern.  A  crowning  feature  of  this  system  of  heating 
is  obtained  by  the  use  of  heal  regulators, one  or  more  being  placeil 
in  each  building.  This  insures  an  even,  regular  lemperalure 
through  ihe  house  al  all  times. 
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SPACE  TELEGRAPHY. 

The  Cape  Breton  station  that  is  to  be  used  for  the  transmission 
of  Marconi  space-telee:raphy  messages  across  the  Atlantic  is 
now  almost  completed.  The  station  is  located  at  Glace  Bay,  on 
the  eastern  coast  of  Cape  Breton,  on  a  promontory  about  70  feet 
above  mean  high  water. 

The  plant  consists  of  four  huge  towers  for  carrying  the  vertical 
wires,  and  a  group  of  one-storey  buildings  arranged  at  the  base 
of  the  towers  in  which  is  contained  the  powerful  electrical  plant 
which  has  been  specially  constructed  for  the  station. 

The  necessary  height  for  the  vertical  wires  has  been  attained 
by  the  erection  ot  four  braced  wooden  towers,  each  215  feet  high, 
at  the  four  corners  of  a  square  which  measures  about  200  feet  on 
a  side.  Each  tower  consists  of  four  legs,  built  up  of  three  by  12- 
inch  plank,  the  legs  being  braced  together  on  each  face  of  the 
tower  by  three  by  nine-inch  braces.  The  planking  of  which  the 
legs  are  built  is  laid  up  so  as  to  break  joints  as  much  as  possible 
and  secure  the  approximate  strength  of  a  scilid   12  by  r 2-inch 
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difficult  to  secuie  an  absolutely  reliable  coherer  of  ihe  old  type, 
since  out  of  a  hundred  of  these  little  instruments  30  or  40  might 
be  good,  30  would  be  poor  and  30  would  be  absolutely  unusable. 
The  new  method  of  receiving  adopted  by  .Marconi  has  a  capacity, 
should  it  be  required,  of  several  hundred  words  a  minute. 

The  power  of  the  new  installation  is  said  lo  be  far  greater  than 
would  be  demanded  for  transmission  10  Europe,  and  it  i» 
announced  that  before  the  close  of  ihe  present  year  messages 
may  be  sent  direct  from  Cape  Breton  or  Cape  Cod,  Mass.,  to 
Cape  Town,  South  Africa.  It  is  expected  that  Mr.  Vyv\-an,  after 
he  has  placed  the  station  in  operation,  will  leave  for  South  Africa, 
where  he  will  superintend  the  erection  of  a  wireless  station  at 
Cape  Town.  The  plan  of  the  Marconi  company  is  to  establish, 
as  soon  as  possib'e,  a  chain  of  long-distance  wireless  stations  in 
different  parts  of  the  world.  Within  a  year,  it  is  expected,  there 
will  be  one  station  in  Canada,  two  in  the  United  Slates,  one  in 
Central  America  or  the  West  Indies,  one  in  South  Africa,  and 
one  on  the  continent  of  Europe, besides  the  present  one  at  Poldhu, 
England. 


In  a  recent  paper  read  before  the  Engineers'  Club  of  Phila- 
delphia, some  particulars  were  given  of  a  method  of  wireless 
telegraphy  worked  out  by  Professor  Fessenden,  of  the  Cnited 
Slates  Weatiier  Bureau.    It  consists  of  a  receiver  enlirelv  distinct 
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stick.  The  legs  are  spaced  30  feet  from  center  lo  conior  ;(l  the 
base  and  nine  feet  from  center  lo  center  at  the  top  platforms. 
The  foundation  of  each  tower  consists  of  a  mass  of  concrete 
formed  in  a  hollow  square,  in  which  are  embedded  the  12  b)'  12-inch 
sills  and  the  first  panels  of  the  lateral  bracing.  In  section  this 
concrete  mass  is  six  feet  in  width  by  eight  feet  in  depth,  the 
external  dimensions  of  the  foimdfilion  being  36  by  36  feet,  and 
the  internal  dimensions  24  by  24  feet. 

The  towers  are  tied  in  such  a  way  that  the  stress  on  each 
tower  will  be  transmitted  directly  to  its  own  set  ot  cables,  every 
one  of  which  will  be  doing  useful  work.  The  wires  are  carried 
Irom  three  points  on  the  towers  (the  lower  and  upper  third  and 
the  summit),  all  wires  having  an  inclination  of  45  degrees.  The 
ropes  are  all  made  of  the  best  plow  steel,  the  majority  of  them 
being  2)4  inches,  and  a  few  three  inches.  The  method  of  carry- 
ing the  aerial  wires  upon  the  structure  is  as  follows:  Four  three- 
inch  cables  are  strung  from  platform  to  platfoi  m  at  ;he  top  of  the 
towers,  as  shown  in  the  diagram  (Fig.  3),  and  from  these  cables 
depend  150  aerial  wires.  These  are  drawn  together  and  united 
in  the  center  of  the  tower  into  a  single  cable,  which  descends 
vertically  to  enter  the  transmithing  and  receiving  house  below. 
The  average  lengtlllbf  the  aerial  wires  before  they  meet  in  the 
common  central  cable  is  about  140  feet. 

Mr.  Vyvyan,  the  engineer  in  charge  of  the  station,  states  that 
Marconi  has  ceased  to  use  the  coherer  and  has  substituted  a 
receiver  of  much  greater  reliability  and  capacity.    It  was  always 


from  the  coherer — in  the  m  «in  of  a  platinum  wire  of  j>eculi.ir  f«>rni 
and  character.  The  sensiiive  part  of  the  receiver  is  a  <.-ontinuv>us 
conductor  and  does  not  depend  for  its  o|^^ralion,  like  the  coherer, 
on  a  vast  number  of  loose  contact".  Each  time  the  electrical 
oscillation  passes  along  the  circuit  in  which  the  Fessenden  re- 
ceiver is  placed  a  change  occurs  in  ihe  eleclrical  condition  of  the 
circuit.  This  change  of  condilion  maniftsts  itself  as  a  cl  ck  in 
the  telephone  receiver.  One  click  is  produced  each  lime  a  com- 
plete oscillation  passes  along  the  wire;  or,  in  other  words,  each 
time  the  secondarj-  spark  occurs  at  the  sending  station,  ll  these 
interruptions  are  slow,  the  clicks  are  difficult  to  inter^v-el.  .\s 
the  number  of  interruptions  increases  the  individual  clicks  form 
themselves  into  more  or  less  of  a  buzzing  sound;  and  if  the 
interruptions  are  made  with  a  tuning  fork,  for  instance,  the 
telephone  receiver  will  produce  the  same  tone  as  Ihe  sending 
mechanism  gives  out.  It  will  be  seen  that  this  anangrmcnt 
lends  itself,  with  slight  modifications,  lo  a  telephonic  system, 
details  of  which  are  not  yet  ready  for  publication.  General 
Greely,  of  the  United  .Slates  Signal  Corps,  has  given  a  contract 
to  a  Philadelphia  firm  to  install  the  system  for  Ihe  Signal  Corps 
in  .Alaska,  between  Cape  Nome  and  St.  Michael,  a  distance  c4 
loS  miles  across  Norton  Sound. 


An  electric  light  plant  is  being  installed  tor  lighting  the 
monicipalitv  of  Vernon,  H.  C.  The  engine  will  be  supplied  by 
the  Waterous  Engine  Company,  of  Brantford,  Ont. 
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WIRELESS  TELEGRAPHY  ON  A  MOVING  TRAIN. 

During  the  passage  of  the  special  train  on  the  Grand  Trunk 
Railway  between  Toronto  and  Montreal,  on  October  i^th, 
bearing  ihe  members  of  the  American  Association  of  General 
Managers  and  Ticket  Agents  from  Chicago  to  Portland,  wireless 
telegraphic  signals  were  received  by  the  party  as  the  train  passed 
St.  Dominique  station,  at  the  rate  of  60  miles  an  hour.  No 
special  attempt  was  made  to  signal  to  a  great  distance,  but  the 
train  remained  in  touch  with  the  station  for  from  8  to  10  miles. 


Fig.  2. — One  of  thk  Marchni  Towers,  Showini.  Details 
OF  Construction. 

Two  vibrators,  10  to  12  feet,  connected  with  an  indui:tion  coil  of 
the  usual  pattern  (8-inch  spark),  served  to  transmit  the  waves 
from  the  station,  while  on  the  train  itself  the  waves  were  received 
by  a  coherer  of  the  ordinary  type.  A  relay  rendered  the  signals 
audible  to  the  passengers  by  ririging  bells  in  three  cars.  The 
collecting  uires  were  run  through  the  guides  for  the  signal  corp 
inside  the  train,  and  extended  about  one  car  length  on  either 
side  of  the  coherer.  Owing  to  the  natural  vibration  of  the  train 
it  was  impossible  to  have  the  relay  at  the  most  sensitive  point, 
but  the  distance  to  which  it  was  possible  to  keep  the  train  in  touch 
with  the  station  was  considered  very  satisf;ictory  by  the  various 
officials.  The  apparatus  was  loaned  for  Ihe  experiments  by  the 
Physical  Department  of  McGill  University,  Prof.  E.  Rutherford 
and  Prof.  H.  T.  Barnes,  assisted  by  Mr.  H.  L.  Cooke,  being 
present  to  look  after  the  adjustments.  Dean  Bovey  and  Prof.  C. 
H.  McLeod,  of  the  Engineering  Department  of  McGill,  also 
witnessed  the  experiments. 


SHORT-CIRCUITS. 

Tlur  Bell  Telephone  Company  are  considering  the  building  of  a 
telephone  line  between  Clayton  and  Almonte,  Out. 

The  shareholders  of  the  telephone  Company  at  I  larrietsville, 
Ont.,  have  elected  the  following  officers:  President,  Dr.  W.  Doaii; 
secretary  and  treasurer,  James  Smith. 

The  Eastern  Telephone  Company  have  just  installed  a  new  re- 
lay switch-board  at  Sydney,  N.S.  The  board  was  sup|}liod  by  the 
Northern  Electric  Company,  of  Montreal,  anti  installed  under  llu' 
superintendence  ot  Mr.  Norris. 

The  Canadian  Telephone  Machine  Company,  which  obtained 
a  charter  at  last  session  of  Parliament,  is  arranging  to  establish 


ts  headquarters  in  Ottawa.  Toronto  and  Ottawa  capitalists,  in- 
cluding Hon.  George  E.  Foster,  are  interested.  The  system 
obviates  the  necessity  of  having  a  central  telephone  exchange. 
By  taking  down  from  an  indicator  the  figures  representing  the 
number  with  which  connection  is  desired,  the  same  can  be  ob- 
tained without  ringing  up  a  central  office.  It  is  probable  that  an 
experimental  line  will  be  established  in  Ottawa. 

Cable  dispatches  from  London, of  September  19, gave  the  follow- 
ing: At  a  conlerence  with  Signor  Galimberti,  Minister  of  Posts 
and  Telegraphs,  William  Marconi  submitted  plans  for  the  erection 
of  a  wireless  telegraph  station,  to  cost  $140,000,  for  establishing 
connection  from  Italy  with  the  British  and  American  stations. 
The  scheme  will  be  submitted  to  Parliament.  King  V'ictor 
Emmaimel  has  bestowed  the  Cross  of  the  Order  of  the  Crown  on 
Marconi.  The  French  Government  has  decided  to  install  a 
wireless  telegraphic  system  in  the  islands  of  Martinique  and 
Guadeloupe,  owing  to  the  frequent  interruptions  of  the  cable 
service  there. 


PERSONAL. 

It  is  understood  that  Mr.  J.J.  Toole,  of  Brantford,  has  accepted 
the  position  of  general  manager  of  the  new  Brantford-Paris  elec- 
tric railway. 

Mr.  Frank  Turner,  C.  E.,  of  Toronto,  has  accepted  the  presi- 
dency of  the  Central  Ontario  Power  Company,  of  Peterborough. 
Mr.  Turner  has  had  a  wide  engineering  experience. 

Mr.  T.  H.  Burgess,  for  the  past  ten  years  connected  with  the 
Halifax  Tramway  Company,  has  been  advanced  to  the  position 
ot  inspector,  an  office  just  created  and  which  is  expected  to 
result  in  the  improvement  of  the  service. 

Mr.  Sylvester  Potter,  who  recently  tendered  his  resignation  as 
chief  electrician  for  the  Toronto  Railway  Company,  has  accepted 
a  lucrative  position  in  Chicago.  Before  leaving  Toronto  the  em- 
ployees of  the  company  contributed  generously  towards  the  pur- 
chase of  a  souvenir  to  mark  the  high  appreciation  they  entertained 
of  Mr.  Potter  and  the  cordial  relations  that  has  existed  between 
them.  The  gifts  consisted  of  a  handsome  travelling  case  and  a 
gold  chain  and  locket. 

A  pretty  wedding  occurred  on  October  21st,  when  Miss  May 
Isabel  Crawford  Dickson,  daughter  of  the  late  George  D.  Dick- 
son, K.C.,  of  Belleville,  became  the  bride  of  Mr.  Roderick  J. 
Parke,  consulting  electrical  engineer,  of  Toronto.  The  cere- 
mony took  place  in  St.  Alban's  Cathedral,  Toronto,  and  was 
performed  by  Rev.  Canon  MacNab.  A  reception  was  held  at 
the  home  of  the  oride's  mother,  i  Howland  avenue,  after  which 
Mr.  and  Mrs.  Parke  left  for  Nevv  York  and  the  Eastern 
States. 

Stricken  with  appendicitis  as  he  was  preparing-  to  sail  for 
America,  Prof.  Sidney  Howe  Short,  inventor  of  the  first  el"ctric 


car  operated  in  the  L'nited  States  and  consulting  engineer  tor 
Dick,  Kerr  &  Company,  London,  England,  died  at  his  home  in 
London  on  October  2 1  si.  He  was  43  vears  old  and  had  been 
engaged  in  electrical  work  for  the  last  24  years.  Boi'u  in  Ohio, 
he  was  graduated  from  the  Ohio  State  University  in  1878.  He 
eslablisheil  Ihe  Short  Electric  Railway,  of  Columbus,  and  at  one 
time  was  connected  with  the  Walker  Electric  Company,  of  Cleve- 
land. He  was  a  professor  in  Denver  University  for  several  years, 
iluring  which  time  he  invented  an  electric  cat,  which  was  tested 
on  the  University  groimds.  Prof.  Short,  it  is  said,  patented  nearly 
as  many  electrical  appliances  as  has  Mr.  Edison. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  October  31st,  1902. 
The  novel  scheme  spoken  of  in  last  issue  as  g'oing  to  be 
adopted  by  the  Electrical  Contractors'  Association  for  the  pro- 
vince of  Quebec  re.  inspection  of  interior  electric  wirinjf  is  as 
follows  : — Until  such  time  as  the  city  of  Montreal  appoints  an 
official  inspector  (which  course  is  also  being'  worked  up  by  the 
Electrical  Contractors'  Association),  the  members  have  made  an 
agreement  with  Mr.  W.  J.  Plews,  whose  certificates  are  accepted 
by  the  Canadian  Board  of  Fire  Underwriters,  to  inspect  all 
electric  light  work  done  by  any  ot  its  members.  A  motion  to 
this  effect  was  put  and  carried  at  the  last  meeting  of  the  con- 
tractors and  arrangements  were  inade  with  Mr.  Plews  to  carry 
it  into  effect  on  or  about  October  islh.  This  voluntary  act 
ought  to  prove  good  faith  as  well  as  be  acceptable  to  any  fair- 
minded  customer.  It  is  hoped  that  the  electric  light  supply 
companies  Will  assist  this  movemeut  by  demanding  certificates 
before  making'  connections  from  other  wiring  contractors  outside 
the  association. 

Some  local  wiremen  seem  to  have  got  it  into  their  heads  that 
the  Electrical  Contractors'  Association  is  anti-union  and  some 
business  men  treat  it  as  a  combine.  Be  it  known  to  the  former 
that  the  association  is  neither  for  or  against  the  union,  and  to 
the  latter  that  apart  from  rate  per  hour  to  be  charged  for  labor, 
there  is  no  combine  of  any  sort.  The  object  is  to  better  elec- 
trical conditions  and  assist  electrical  development.  Naturally, 
so  as  to  control  votes  to  that  end  only,  a  union  man  is  not 
eligible  for  membership.  The  success  of  the  association  already 
on  the  inspector  question  with  the  city  of  Montreal  during  the 
few  months  of  its  existence  is  commendable  and  proves  its 
objects.  I  quote  from  one  of  the  dailies  :  "It  is  just  possible 
Montreal  may  have  a  bureau  of  inspection  for  electric  wires.  It 
is  now  suspected  that  defective  wiring  is  the  cause  of  a  great 
many  mysterious  fires,  notwithstanding  the  fact  that  the  officials 
of  the  electric  companies  usually  protest  against  statements  of 
this  kind.  The  matter  has  been  given  little  or  no  attention  up  to 
the  present  time,  and  it  is  now  proposed  to  see  what  can  be 
done.  City  Electrician  Badger  presented  a  report  in  favour  of 
establishing  a  system  of  inspection  at  yesterday  afternoon's 
meeting  of  the  Fire  Committee.  Mr.  Badger  explained  that  the 
cost  of  a  properly  equipped  staff  would  be  considerable,  but  he 
thought  a  few  thousand  dollars  would  do  for  a  start.  A  sub- 
committee was  appointed  to  study  the  matter  with  instructions  to 
report  as  soon  as  possible. 

The  case  taken  by  several  insurance  companies  against  the 
Lachine  Rapids  Coinpany,  referred  to  in  last  issue,  promij-es  to 
be  a  big  fight.  It  is  on  account  of  the  fire  at  Ayer's  cold 
storage  warehouse.  It  is  alleged  that  the  fire  was  electrical 
and  due  to  high  tension  current  entering  from  the  Lachine  cir- 
cuit during  break-down  of  transformer.  It  looks  as  if  every 
electrician  of  note  in  Montreal  will  be  called  in  on  one  side  or 
the  other. 


Fogarty  Bros.,  Montreal,  have  secured  the  contract  for  instal- 
ling a  complete  electric  light  plant  in  the  new  mill  of  William 
Rutherford,  Sons  &  Company  at  St.  Henri,  Que. 

The  city  of  Winnipeg  now  owns  its  fire  alarm  system,  recently- 
installed  under  the  supervision  of  Mr.  F.A.  Cambridge,  cit\-  elec- 
trician. For  the  past  eighteen  j'ears  the  system  has  been  operated 
by  the  Bell  Telephone  Company.  The  principal  improvement 
introduced  in  the  new  system  is  the  substitution  of  insulated 
wire  for  the  bare  wire  hitherto  in  use  ;  another  iinprovement 
is  the  subdivision  of  the  boxes  into  a  greater  number  of  circuits 
Provision  is  made  for  the  introduction  of  the  manual  system  in- 
stead of  the  autornatic  repeater,  but  this  change  may  not  be  made 
for  some  time.  The  switch-board  in  the  operating  room  is  7.10 
by  6.5  inches,  of  red  Tennessee  marble,  manufactured  by  the 
Western  Electric  Company,  of  Chicago.  It  has  a  capacity  for 
eight  circuits,  six  now  in  use  and  two  spare  circuits.  Each  bat- 
tery, when  fully  supplied,  has  a  capacity  for  48  hours'  supply. 
Current  is  obtained  from  the  electric  plant  of  the  Hudson's  Bay 
Company.  The  outside  system  comprises  40  miles  of  wire,  most 
of  which  is  heavily  insulated.  There  are  at  present  connectod  to 
the  system  83  boxes,  and  to  additional  ones  have  been  ordered. 


ANNUAL  DINNER  OF  STATIONARY  ENGINEERS. 

The  usual  jolly  crowd  assembled  at  the  Walker  House  on 
Thanksgiving  Eve,  October  isth,  to  participate  in  the  sixteenth 
annual  banquet  of  Toronto  No.  i  Canadian  Association  of 
Stationary  Engineers.  The  large  dining  hall  was  capable  of 
providing  no  more  than  ample  accommodation  for  the  large 
number  of  engineers  and  their  friends.  The  menu  card  was 
prefaced  with  the  quotation  "Hunger  is  sharper  than  the  sword", 
as  if  to  whet  the  appetites  of  the  party,  but  such 
was  not  necessary,  as  the  dainty  viands  were  a  sufficient  entice- 
ment in  that  respect. 

The  duties  of  chairman  devolved  upon  Mr.  R.  H.  Johnston, 
President  of  Toronto  No.  i,  who  lost  no  time  after  the  sup{)er  in 
proceeding  with  the  programme  of  toasts  and  song.  After 
"The  King"  had  been  duly  honored.  Mayor  Howland,  who  had 
just  entered  the  room,  was  asked  to  make  some  remarks.  He 
complimented  the  engineers  upon  the  splendid  gathering,  and 
announced  himself  to  be  in  sympathy  with  the  aims  and  objects 
of  the  Association.  The  name  "stationary  engineer"  seemed  to 
him  a  misnomer,  as  engineers  were  not  stationary  but  were 
making  rapid  advancement.  Upon  concluding  his  remarks  he 
was  warmly  applauded.  Coupled  with  the  toast  "Toronto,  the 
Queen  City",  was  the  name  of  Aid.  Wood-',  who  made  a  some- 
what humorous  speech. 

"Our  Guests"  called  for  remarks  from  G.B.  Towers,  J.J.  Bell, 
and  Capt.  Donnelly.  Capt.  Donnelly  ha»  recently  removed  from 
Kingston  to  Toronto.  He  has  been  prominently  connected  with 
shipping  and  marine  engineering  and  was  for  several  years 
inspector  for  Lloyds,  of  London,  England.  It  was  time,  he  said, 
that  the  engineers  had  obtained  greater  recognition  in  this 
country.  It  was  most  necessary  that  an  engineer  should  be 
capable  of  efficiently  performing  his  duties,  as  both  life  and  pro- 
perty depended  upon  him.  There  has  been  no  time  in  the  past, 
he  believed,  when  the  good  eng^ineer  is  more  sought  after  than 
he  is  to-day,  and  he  urged  every  young  man  to  strive  to  become 
absolute  master  of  his  business,  whether  it  be  engineering  or 
otherwise.  He  thought  every  person  who  had  anything  to  do 
with  running  an  engine  should  join  the  engineers'  association, 
particularly  as  its  aims  were  educational. 

Everyone  smiled  when  Mr.  J.  J.  Main  rose  to  respond  to  the 
toast  of  "Our  Manufacturers,  "  but  the  expected  s'ory  was  not 
forthcoming.  Mr.  Main's  remarks  were  confined  to  the  boiler- 
making  business,  with  which  he  is  associated.  He  s^id  present 
prospects  could  not  be  brighter.  Every  boiler-maker  that  he 
knew  had  all  the  business  he  could  handle,  and  many  of  them 
were  in  the  happy  position  of  being  able  to  discrirninate  as  to  the 
work  which  the)-  would  accept.  He  r'^gretted  to  say  that  there 
were  many  defective  and  wcrn-out  boilers  still  in  use.  He  knew 
of  boilers  that  had  been  condemned  and  replaced  by  new  ones, 
and  these  same  boilers  had  been  sold  for  saw  mills  and  other 
purposes  where  100  pounds  pressure  or  more  would  be  required. 
There  could  be  only  one  result — a  disastrous  explosion  sooner  or 
later.  Mr.  Main  had  recently  returned  from  a  convention  of 
boiler-makers  at  Atlantic  City,  N.  J.,  where  he  had  the  honor  of 
being  the  only  Canadian  pre-enl.  Mr.  Baker,  of  Weslman  & 
Baker,  and  Mr.  Owen,  of  London,  England,  also  sp>-<ke  in 
response  to  this  toast.  To  the  toast  of  "The  Executive"  Mr.  H. 
E.  Terry  and  Mr.  A.  M.  Wickens  replied.  "Toronto  No.  1"  w*s 
then  toasted  and  responded  to  by  the  president,  Mr.  R.  H. 
Johnston. 

The  musical  programme  \vas  provided  by  Messrs.  R.  .\.  I.. 
Gray,  McLean  and  Fletcher. 

The  committee  in  charge  of  the  dinner  were  unceasing  in  their 
efforts  to  entertain  their  friends,  and  they  succeeded  admirably. 
This  comrnittee  was  composed  of  R.  H.  Johnston,  prvsidenl;  G, 
C.  Mooring,  chairman;  James  Bannon,  secretarj- -treasurer; 
Charles  Moseley,  A.  M.  Wickens.  N.  V.  Kuhlman,  W.  H.  John- 
ston, W.A.  Wocdbridge,  Jtiiics  Huggclt,  ,md  A.J.  Butcher. 


The  Olonahee  Power  Company,  of  Peterboivugh,  Ont..  turned 
on  the  power  in  their  new  plant  on  September  Jjrd.  The  (>owcr 
house  is  located  about  four  miles  north  of  Peterborough,  and  the 
present  installation  has  a  ca|>acity  of  2,000  horse  power.  The 
water  wheels  consist  of  throe  68-inch  Samson  turbines.  o>f  Ihe 
verticlc  type,  manufactured  and  installed  bv  the  William  Hamilton 
Manufacturing  Company,  of  Pelerborvxigh.  The  generators  and 
other  electrical  apparatus  were  furnished  by  the  Canadian 
General  Electric  Company. 


November,  1902 


THE  CAMADIAJN  ELECTRICAL  iNEWS 


201 


BY  THE  WAY. 

Under  the  title  of  "Dooley's  Invention,"  a  Mon- 
treal correspondent  sends  us  the  following,  with 
apologies  to  F.  P.  Dunne  : 

"  Dhrink  up  yer  beer  Hennessy  an  shep  into  me 
labortory,"  said  Mr.  Dooley.  '*  An  ilectric  shock  '11 
do  yer  owld  lame  back  more  good  than  anything  Oi' 
can  think  iv.  'Tis  in  here  thot  me  friends  Edison, 
Marconi,  Frid  Thomson,  Gawrge  Hill,  an'  a  few  others 
akelly  as  much,  do  be  meetin'  twist  a  week  fer  to  per- 
fect th'  noo  invintion  which  Oi  'ave  been  workin'  on 
fer  years. 

"  Wudden't  ye  be  sorrphrised  Hennessy,  on  a  warm 
day  at  th'  mills,  if  ye  just  thot  iv  a  cool  schooner,  an' 
it  all  't  wanst,  lo  and  behold,  it  just  popped  down 
before  yer  thirsty  face  ?  Or  make  up  yer  moind  any 
toime  in  th'  day  that  'tis  six  o'clock  an'  immegitly  th' 
whistle  'd  blow  ?  If  ye  can  stretch  yer  immagination 
to  that  extent  ye  have  me  invintion  iu  a  nutshell. 

"Av  coorse,  when  Oi  git  it  on  th'  market,  't'll  be 
neat  an'  convaynient  fer  carryin'  in  yer  vist  pocket,  but 
don't  ye  buy  th'  insthrument  till  Oi  giv  ye  a  few 
demonstrations,  fer  ye'd  be  shure  to  w  ish  fer  a  house 
an  lot  an  it 'd  come  down  so  quick  that  th'  owld  woman 
'd  'ave  t'  hire  a  dridge  fer  to  dig  ye  out. 

"  Oi  bet  me  brain  looks  loike  a  magnified   dhrop  iv 
Montreal  wather  since  Oi'v  been  calculatin",  studyin' 
an    expirimintin'.      'Tis     great     spoort  Hennessy, 
i2XilmxAt  119x60x10^ 

A  =  S  =  =  Oi  dinnaw. 

Eb — e  252  X  2,950,000 

E 

Ye  see  C  =  —  is  about  wan  iv  th'  first  things  ye  run 
R 

up  aginst.  Av  coorse  th'  rise  in  timperature  increases 
th'  resistance,  th'  same  as  t'would  in  yer  own  case 
Hennessy,  much  depindin'  on  th'  lingth  av  th'  circuit 
an'  th'  toime  ye've  sthopped  at  it.  Ye've  loikwise  to 
consider  th'  dhrop  in  potential,  b't  after  ye've  raised 
the  E.  M.  F.  at  th'  ginerator  things  '11  commince  fer 
t'  feel  aisy  fer  ye  if  ye  can  make  up  yer  moind  thot 
ye've  sufficient  margin,  an'  thin  yer  all  roight  fer 
Sunday. 

Call  agin  Hennessy,  I'll  enlighten  ye  more  if  ye  feel 
intherested.  Oi  niver  knew  befoor  that  ye  cud  divide 
an  E  by  an  R,  ses  Hennessy. — R"ats. 

THE  LATE  MR.  JOHN  MOODIE. 

One  of  the  prominent  citizens  of  Hamilton,  Ont.,  in  the  person 
of  Mr.  John  Moodie,  Sen.,  passed  away  on  October  19th  at  his 
residence,  "Blinkbonnie",  Bay  street  north,  in  that  city.  Mr. 
Moodie  had  been  indisposed  for  several  months,  and  his  demise 
was  not  unexpected.  He  was  a  well-known  business  man  and 
had  been  prominently  connected  with  the  industrial  develop, 
ment  of  Hamilton  and  in  late  years  with  its  advancement  e'eclri- 
cally. 

Deceased  was  born  in  Ncwion-Steward,  Ayrshire,  Scotland, 
and  came  to  Hamilton  when  twenty-two  years  of  age.  Thus 
forty-six  years  of  his  life  were  spent  in  that  city.  He  conducted  a 
large  fancy  goods  store  and,  with  his  sons,  founded  the  Eagle 
Knilting  Company.  About  eight  years  ago  he  retired  from  these 
enterprisps,  leaving  them  entirely  to  his  sons.  Recognizing  the 
possibilities  in  the  electrical  field,  he  became  one  of  the  founders 
and  original  directors  of  the  Cataract  Power  Company,  and  at 
the  time  ot  his  death  was  a  large  shareholder  in  the  Hamilton 
Electric  Light  &  Cataract  Power  Company.  Mr.  Moodie  was 
treasurer  of  the  company,  but  a  few  months  ago,  owing  to  failing 
health,  his  duties  were  transferred  to  his  son,  Mr.  James  R. 
Moodie.  It  is  said  that  he  left  an  estate  valued  between  $4so,- 
000  and  $500,000,  a  large  portion  of  which  is  Cataract  Power 
Company  stock. 


At  a  meeting-  «f  tte  ihim^  b£  Obecters  of  1^  Hamilton  Elec- 
tric Light  &  Cataract   Power  Company  the  fcUVswntff  lesciofiaB 

was  unanimously  passed:  "The  Board  of  Directors  of  the  Hamil- 
ton Electric  Light  &  Cataract  Power  Company  places  on  record 
an  expression  of  its  sincere  sorrow  and  regret  that  John  Moodie, 
the  Treasurer  of  the  company,  has  been  called  away  from  this 
life  lo  his  eternal  rest.  Mr.  Moodie  was  one  of  the  few  pioneers 
in  the  history  of  this  company's  enterprises,and  at  all  times  showed 
the  utmost  confidence  in  the  company's  future  prospects.  His 
co-directors  ever  found  it  a  genuine  pleasure  to  be  associated  wiih 
Mr.  Moodie  in  all  business  matters,  and  the  company's  success 
has  been  in  no  slight  measure  due  to  his  acknowledged  reputation 
in  the  community  and  business  circles  as  a  man  of  high  character 
and  undoubted  integrity.  The  directors  extend  their  warmest 
sympathy  to  the  grief-stricken  widow  and  the  members  of  the 
family  in  the  hour  of  their  affliction  and  bereavement." 


A  REMARKABLE  SPECIMEN. 

The  illustration  herewith  shows  a  straight  line  hanger  and  ear 
which  were  taken  from  the  line  of  the  Mill  Creek  Valley  Street 
Railroad  Company,  St.  Bernard,  Ohio.  The  damaged  appear- 
ance of  the  hanger  and  ear  was  caused  by  a  dead  short-circuit 
between  the  trolley  and  ground.  It  seems  that  in  some  wa)'  the 
positive  trolley  wire  came  into  contact  with  the  negative  wire  on 
one  of  the  cars,  causing  a  short  circuit  of  the  line.  The  circuit 
breakers,  being  set  at  2000  amperes,  would  not  open  up  until  the 


Damaged  Hanger  and  Ear. 


engineer  opened  the  circuit  by  pulling  out  the  breaker,  and  a 
the  time  that  was  done,  he  noticed  that  the  short  circuit  was 
carrying  150  amperes. 

An  examination  of  the  cut  will  show  the  extremely  disastrous 
nature  of  the  arc  caused  by  the  short-circuit,  which  was  sufficient 
to  melt  entirely  away  the  ends  of  the  trolley  ear,  and  also  the 
lower  part  of  the  skirt  of  the  hanger  supporting  it.  The  hanger  in 
question  was  a  type  D  hanger, made  by  the  Ohio  Brass  Comppny, 
of  Mansfied,  Ohio,  and  the  insulation  was  its  well  known  "Dirigo" 
make.  Despite  the  fact  that  the  hammer  and  ear  were  so  badly 
damaged  by  the  arcing  that  the  stud  bolt  of  the  hanger  was  par- 
tially melted  away  and  fused  on  to  the  bc>ss  of  the  ear,  the  insu- 
lation was  practically  uninjured,  with  the  exception  of  a  slight 
charring  of  it  at  the  lower  edge  of  the  insulated  bolt.  A  test  of 
500  volts  afterward  applied  between  the  hanger  casting  and  ear 
showed  that  the  insulation  of  the  hammer  was  still  perfect, 
a  fact  which,  in  itself,  speaks  well  for  the  heat-resisting  and  in- 
sulating properties  of  "Dirigo"  insulation,  which  is  sold  in  Cana- 
da by  the  Canadian  General  Electric  Compjmy,  Limited. 


A  dispatch  frotn  Glasgow,  Scollanil,  d  ited  October  6th, staled 
lhat  the  Clyde  V'alley  Electrical  Company  had  placed  a  contract 
with  the  Westinghouse  Electric  Company  for  the  equipment  of 
two  generating  stations  to  supply  power  for  industrial  purposes 
over  an  area  of  75  miles.  The  initial  installa'ion  i>-  to  be  of 
6,000  horse  power.  It  is  believed  thai  this  will  be  the  first 
of  a  series  of  great  power  stations  to  be  built  in  the  United 
Kingdom. 
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TRADE  NOTES. 

The  Canadian  Heine  Boiler  Company  are  installing  a  new 
Heine  boiler  in  the  works  of  the  Toronto  Carpet  Company,  King 
street  west,  Toronto. 

Dick,  Kerr  &  Co..  Limited,  through  their  Canadian  office  at 
Kingston,  Ont.,  have  just  been  given  an  order  by  the  Lakefield 
Portland  Cement  Company,  Lakefield,  Ont.,  for  one  1,000  k.  w. 
alternating  current  generator  and  one  450  k.  w.  synchronous 
motor. 

Renfrew  is  to  have  a  new  200  barrel  flour  mill.  The  building  is 
to  be  brick  with  a  50,000  bushel  elevator  attached.  It  will  be  a 
full  Gyrator  system  and  the  machinery  throughout  will  be  furnish- 
ed by  the  Goldie  &  iVIcCulloch  Companj',  of  Gall,  Ont.  This  firm 
we  learn  has  much  work  booked  in  their  mill  building  department 
and  are  very  busy  in  all  other  departments. 

The  R.  E.  T.  Pringle  Co.,  Ltd.,  Montreal,  are  calling  the 
attention  of  their  friends  and  customers  to  the  fact  that  the}'  have 
arranged  with  the  Pittsburgh  Transformer  Company  to  handle 
the  sales  of  Pittsburg  transformers  in  Canada.  In  offering  this 
line  to  the  trade,  they  point  out  the  fact  that  these  transformers 
have  been  very  favorably  known  in  the  Dominion  for  reliability 
and  efficiency.  In  soliciting  the  patronage  of  their  friends  and 
customers  they  feel  confident  that  these  will  give  very  general 
satisfaction. 

Mr.  Geo.  C.  Rough,  for  the  past  six  years  connected  with  R. 
E.  T.  Pringle,  has  severed  his  connection  with  that  company 
and  opened  offices  for  the  Packard  Electric  Company,  of  St. 
Catharines,  in  Montreal.  Mr.  Rough  is  one  of  the  best  known 
electrical  men  in  the  Dominion,  particularly  in  the  eastern  pro- 
vinces,where  he  has  been  located  for  several  years.  Mr.  Rough's 
offices  will  be  located  in  the  Street  Railway  Building,  Corner 
Craig  Si.  and  Place  D'Arnies,  Montreal.  The  business  of  the 
Packard  Electric  Company  has  been  expanding  with  wonderful 
rapidity  and  the  establishment  of  the  Montreal  office  will  doubt- 
less facilitate  a  quicker  handling  of  their  business  in  the  east. 
Mr.  Rough's  friends  will  wish  him  success  in  his  new  associa. 
tions. 


From  the  Canadian  office  of  Dick,  Kerr  &  Company,  Limited, 
London,  England,  we  have  received  five  splendid  catalogues 
bearing  the  following  titles:  "Continuous  Current  Generators'; 
"Rolling  Slock  for  Electric  Traction;  "The  English  Electric 
Manufacturing  Compan\-,  Limited;"  "Electric  Traction  on 
Highways  —  Some  Results  of  High  Acceleration;"  "Electric 
Traction  at  the  Cape.  " 

In  operating  oil  transformers  it  has  been  noticed  that  the  oil 
will  occasionally  follow  the  stranded  flexible  cables,  due  to  capil- 
lary attraction  and  drip  from  the  wires ;  this  not  only  depletes  the 
transformer  of  oil,  but  it  is  also  liable  to  cause  damage  to  articles, 
or  merchandise,  which  maj-  happen  to  be  placed  below  such  a 
transformer.  The  Pittsburgh  Transformer  Company  has  for  a 
long  time  adopted  a  simple  expedient  to  remedy  this  trouble,  and 
it  has  been  proven  to  be  entirely  successful.  By  this  method  the 
cable  is  cut  in  two  just  above  oil  level,  within  the  transformer 
case,  and  a  solid  wire  inserted,  thus  giving  a  portion  of  the  cable 
a  solid  section  for  about  one  inch  of  its  length,  along  which  the 
oil  can  travel ;  this  portion  is  then  insulated  by  means  of  fibre 
tubing.  Another  improvement,  which  the  Pittsburg  Transformer 
Company  has  recently  directed  attention  to,  is  the  new  cables 
with  which  the  transformers  are  fitted.  In  this  case  the  insula- 
tion instead  of  consisting  of  rubber  is  comfKjsed  of  a  treated 
paper,  covered  with  a  heavy  braid,  and  finished  with  a  weather- 
proof compound.  The  chief  feature  of  these  cables  is  that  they 
are  entirely  unaffected  by  oil,  and  will  not  deteriorate  under  the 
longest  service.  Their  superiority  10  rubber  covered  cables  is 
at  once  apparent — for  it  is  well  known  that  rubber  coverings  are 
very  quickly  destroyed  by  oil. 


It  is  fairly  safe  to  judge  men  by  the  papers  for  which  Ihey  sub- 
scribe. Good  papers  allraci  good  readers.  .-Advertisers  should 
bear  ihis  fact  in  mind.  When  thev  use  high-class  newspapers 
they  should  see  to  it  that  the  text  of  their  advertisements 
comports  with  the  dignity  and  merit  of  the  papers  so  used. — 
Printers'  Ink. 


r>YN AIVIO  FOR  SALE. 

A  20  k.  w.  2000  K.  P.  M.,  S.  K.  C  Koval  Klectric  Ccncru!  --  - 
condilion.    Address  "l.  G  ,"  Care  of  Kl.KCTKICAl.  NEW^ 


PittsburgK  Transformers 


THE  TYPE  K  TRANSFORMER 

(Core  Type.) 


W'lieii  you  consider  tlie  well  known 
reliability  and  efficiency  of  the 
Pittsburgh  Transformer 
and 

the  promptness  and  care  which  the 
Pittsburgh  Transformer  Company  has 
always  given  to  orders  tor  their 
goods, 

can  you  not  see  that  it 
will  pay  you  to  use  them? 
Having  taken  the  general  agency 
for  the  Pittsbingh  Transformer 
we  solicit  your 
patronage. 


Generatl  Agents  for  Ca^nadaL 

The  R.  E.  T.  PRINGLE  CO.,  Limited 


105  Ppinee  William  St., 
St.  John,  N.  B. 


172  Dalhousle  St. 
Montreal. 


18  Toi'onto  St 
Toronto.  Ont 
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THE  "LACEY"  CONTROLLER. 

During  the  lasl  C.E.A.  convention  lield  at  Quebec  City,  among: 
the  many  interesting'  things  none  seemed  to  attract  so  much 
general  attention  as  the  exhibit  of  the  "Lacey"  Current  Control 
b}'  the  R.  E.  T.  Pringle  Company,  Limited.  This  efficient  piece 
ot  apparatus,  of  which  an  ilhistration  is  shown,  has  proved  in  the 


The  "Lacey"  Controller. 

last  fe«  months  to  have  practically  solved  the  flat  rate  problem  ; 
inasmuch  as  the  old  cry  that  a  customer  was  limited  to  a  stated 
number  of  lamps  has  been  done  a, way  with,  and  it  is  now  possible 
to  have  a  number  of  lamps  wired  ;  yet  only  use  a  given  number. 
The  R.  E.  T.  Pringle  Company,  Limited,  of  Montreal,  report  a 


ready  sale;  and  a  pamphlet  descriptive  of  the  above  we  are  sure 
will  be  cheerfully  mailed  on  request. 


LIQUID  FUEL. 

It  would  seem  that  liquid  fuel  is  to  be  king  in  the  future.  Re- 
cent experiments  in  British  warships  have  proved  that  two  tons 
weight  of  oil  are  equivalent  to  three  tons  weight  of  coal,  and  36 
cubic  feet  of  oil  to  69  cubic  feet  of  coal  as  usually  stored  in  ship's 
bunkers.  F"ar  fewer  stokers  are  needed  where  oil  is  used  than  is 
the  case  with  coal,  and  the  cleanliness  of  oiling  as  compared  with 
Coaling  is,  of  course,  remarkable.  One  of  the  chief  advantages 
of  liquid  fuel,  so  far  as  the  mercantile  marine  is  concerned,  is  the 
increase  in  weight  and  space  available  for  freight.  It  has  been 
stated  that  there  would  be  a  gain  in  weight  ot  t,ooo  tons  in  the 
freight  of  a  first-class  Atlantic  liner,  as  A'ell  as  a  gain  of  nearly 
the  whole  of  the  bunker  space.  It  has  been  estimated  that  for 
most  ships  25  per  cent,  of  the  space  now  occupied  by  coal  bunk- 
er storage  could  be  utilized  for  cargo  by  the  transfer  of  the  fuel 
in  a  liquid  form  to  the  double  bottom  and  other  parts  iiot  now  of 
any  direct  use. 


LARGE  ENGINE  CONTRACT. 

The  Hamilton  Electric  Light  &  Cataract  Power  Company,  of 
Hamilton,  have  just  placed  an  order  with  the  Cioldie  &  McCu!- 
loch  Company,  Limited,  of  Gait,  for  one  ot  the  largest  steam 
plants  ever  installed  in  Canada.  There  will  be  two  cross  com- 
pound engines  of  i ,500  horse  power  each.  This  is  another  evi- 
dence of  Canadian  industry,  and  we  congratulate  the  Goldie  & 
McCulloch  Company  that  they  are  able  to  undertake  so  large  a 
contract. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Magnet  I'orgings,  Slabs,  liars 
In  the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'SHBExtRON',  I,ondon.  Established  1870. 

MILD  STEEL  CASTINCS  FOR  MAGNETS  m^GNET  steel  for  tel=phone.s 


Discs  over  5  feel  diameter 

and  I'lain  Circles 
Sheets  up  to  66  in  wide. 


5')  K   W.       j.c  N  'I'l  iinsroi  iiur. 


Westinghouse 

Type  N 
Tpansformers 

have  two  primary  and  three  second- 
ary voltages.  Each  secondary 
vohage  can  be  varied  to  suit  either 
the  varying  hne  voltages  of  an 
extensive  transmission  system,  or 
to  giv 

standard  circuits. 


special    voltages  from 


.Ml  transfi^rtners  are  arranged  for  three-wire  secondary  distri- 
bution, and  the  secondary  coils  are  cross-connected  to  give 
ec|iial  voltages  on  both  circuits,  even  with  large,  unbalanced 
loads. 

Sizes:  \-2  to  50  K.  W. 
Frequencies:  6,000-16,000. 


For  Circular  1060,  address 


AHEARN  ®.  SOPER  LIMITED 

Ottawa,  Canada. 
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PUBLICATIONS. 

"  Galvanic  Batteries"  is  the  title  of  a  work  by  S.  R.  Bottone 
just  issued  from  the  press  of  Whittaker  &  Company,  2  White 
Hart  Street,  Paternoster  Square,  London,  E.  C.  It  contains 
descriptions  of  every  known  battery  of  any  practical  use,  also 
data  as  to  E.M.F. ,  internal  resistance, and  adap'ability  to  partic- 
ular requirements.  The  information  furnished  is  comprehensive 
and  of  practical  utility.    The  price  of  the  book  is  $1.25. 

A  neat  catalogue  entitled  "  Steam  Boilers  "  has  been  received 
from  the  Robb  Engineering  Company,  Limited,  of  Amherst, 
N.S.  It  is  intended  to  explain  briefly  the  principles  by  which 
fuel  is  used  to  generate  steam,  to  give  an  idea  of  the  best  con- 
struction of  steam  boilers  for  strength,  durability  and  efficienc}', 
and  to  describe  and  illustnite  the  construction  and  working  of 
the  Mumford  boiler  manufactured  by  the  Robb  Company.  Mum- 
ford  boiler  testimonials  are  also  a  feature  of  the  book. 


The  R.  E.  T.  Pringle  Co.,  of  Montreal,  have  recently  estab- 
lished an  office  at  No.  18  Toronto  Street,  Toronto,  in  charge  of 
Mr.  A.  Esling. 


DON'T  BUY  m  ixnmm. . . . 

The  "  Triton  "  Marine  Gasoline  Motors  are  manufactured  by  a  6rm 
which  has  made  a  specialty  of  Marine  Gasoline  Engines  for  years,and 
they  are  the 

Simplest,  Safest  and  Host  Reliable  Motors  on  the  market 

(from  il4  to  100  horse  power).  Engines  in  successful  operation  from 
Halifax  to  Vancouver.    .Send  for  testimonials. 


-VHAMILTON  MODEL 

258  Catharinf.  St. 


WORKS  V 

HAMILTOH. 


STEAM  ENGINEERS' 
LICENSES 


Persons  desiring  to  obtain  a  city,  state, 
or  government  licei  se,  to  operate  a  steam 
plant,  will  find  "The  Hawkins'  Engineers 
Series"  valuable  absistance,  both  for  study 
and  reference. 

The  library  consists  of  seven  volumes, 
sold  for  $12  on  monthly  payments  of  one 
dollar. 

A  complete  catalog  and  description  of  the 
books  sent  on  application. 

Thoo.  Audel  &  Co.,  Publishers,  03  Fifth 
f,,  y-.vl- 

TRADE  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


I-ull  weight  guaranteed  to  c  acli  spool. 
Warranted  to  be  absolutely  uniform,  reliable 
and  accurate.    .Send'  for  catalog. 

HARVARD  ELECTRIC  CO., 

242  226  South  Clinton  Street 

CHICAGO,  ILL. 


THE  GflNflDIAN  HEINE 
SHEETY  BOILE.R  GO. 

JOHN  J.  M.MN.  Manager. 
Espl&nade,  0pp.  Sheiboorne  't.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressuies,  duties  and  fuel. 
From  75  to  600  h.  i>.  each.    N.  B.— We  do 
not  make  small  boilers. 

Reff.hences  :—  The  Toronto  Hledric 
Light  Co  .  Limited  :  The  T  Eaton  Co  . 
Limited  ;  The  Massev  HarrisCc.  Limited, 
The  GulU  Percha  Rubber  &  Mfg.  Co  . 
Dominion  Radiator  Co..  Central  Prison, 
Foresters'  Temple.  Toronto  City  Hall, 
where  Iwilers  may  be  seen  working. 


RECENTLY  PUBLISHED 


In  Strong  Cloth  Binding 


THE  Gf\N'f\Dlf\N  "Hf\ND  BOOK 
OF  STEf\/V\  f\ND  &LEGTRIGITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated 

^^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRICE  50  CEISTTS 

TI16  G.  H.  Mortimer  PublisliiiiQ  Gompaiiy.  ol  Toronto.  Limited 


TORONTO, 

SivND  FOR  Tablf.  of  Contfnts, 


CANADA 


TELEPHONES  ^ 


We  tnanufacture  TELEPHONES  for  all  kinds 
of  service  ;  central,  exchangee,  factory,  ware- 
house, etc.  Otir 

DESK  TELEPHONE 

as  illustrated  is  a  liatidsome  iiistruineiit.  perfect 
in  construction  and  desig^n,  with  no  exposed 
contacts  or  wires,  and  has  many  other  points 
of  advantage. 

Fully  ijuaranteed  and  sold  on  merit. 

Write  us.     Our  prices  are  ritjht. 


John  Starr,  Son  &  Co.,  Limited,  „ 


p.  O.  Hov  44S 
ALIFAX,  N.S. 
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SPARKS. 

Messrs.  H.  McLaren  &  Company,  706  Craig  street,  Montreal, 
have  been  appointed  agents  for  the  Hart  Emery  Wheel  Company, 
of  Hamilton. 

The  thousands  of  persons  who  ever}-  year  spei.d  a  portion  of 
the  summer  on  the  Muskoka  Lakes  will  be  pleased  to  note  the 
announcement  in  the  press  by  the  Bell  Telephone  Co.  that  long 
distance  communication  has  been  established  between  Severn 
Bridge,  Gravenhurst,  Bracebridge  and  Toronto. 

The  London,  Aylmer  &  North  Shore  Electric  Railway  Com- 
pany, of  New  York  city,  was  incorporated  at  Albany  on  October 
I  ith,  with  a  capital  of  $100,000,  to  construct  and  operate  an 
electric    railroad    from    London    to  Port    Burwell,  Ont.  The 


directors  are  :  J.  H.  Hitchcock  and  J.  E.  Howard,  New  York 
city;  R.  E.  Lenton  and  W.  A.  Dorland,  Grand  Rapids,  Mich.; 
and  H.  Stephens  Melyon,  Aylmer,  Ont. 

The  Robb-Mumford  Boiler  Company  of  the  United  Stales  has 
been  incorporated  in  New  York,  to  manufacture  the  products  ol 
the  Robb  Engineering  Company.  Messrs.  D.  W.  Robb,  president 
of  the  Robb  Engineering  Company,  J.  F.  Stairs,  president  Nova 
Scotia  Steel  &  Coal  Company,  and  J. A.  Mumford,  engineer,  of 
New  York,  are  among  the  incorporators.  Owing  to  the  custotiis 
duties  and  the  fact  that  the  works  at  Amherst,  N,  S.,  are  at 
present  taxed  beyond  their  capacity,  it  was  considered  necessary 
to  manufacture  in  the  United  States  in  order  to  compete  in  that 
market. 


THE  GOODENOW  GASOLINE  ENGINE  and  MOTOR  COMPANY 

  JVCA-I^rXJF  AC'JXJIREIRS   OF  — ^  ^ 

GAS  AND  GASOLINE  ENGINES 

stationary  and  Marine. 

WATER  MOTORS  AND  FANS,  PUMPS  FOR  ALL  PURPOSES,  LAUNDRY  MACHINES. 

w^rTfofp7iclTa?r^^^^^^^  V    V    V  115  SiMcoE  Street,  TORONTO. 


mm  circaiar    p^^XIBLE  60NDUIT 


Loom  Goiiipanu's 

Montreal  Electric  Company,  Agents. 

REGISTERED 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eight  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

MorvtreoLl  Electric  CompaLi\y, tlZ"^""'  Montreal 

lastant  shipments  made.  Large  stock  of  all  sizes  always  on  hand. 


Dick^Kerrcfe  Company 


#  9 


Heacd  Office  :  110  Cannon  Street.  LONDON.  E.  C.  ENGLAND. 

Canadian  Office:  352  King  Street,  KINGSTON,  ONTARIO. 
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A  TRICK  WITH  THE  TELEPHONE. 

It  Is  not  generally  known  fo  users  of  the  telephone — and  per- 
haps it  is  just  as  well  for  the  interests  of  the  service — that  when 
the  ear-piece  of  a  receiver  is  held  to  the  month-piece  of  the 
transmitter  a  more  or  less  shrill  tone  or  whistle  is  heard  in  the 
receiver.  This  occurs  when  the  apparatus  is  in  good  working 
condition,  and  when  the  transmilter  is  on  short  circuit.  This 
eflfect  is  seemingly  due  to  a  series  of  reactions  analagous  to,  but 
much  more  complex  than,  those  which  occur  in  an  electric  bell 
when  its  circuit  is  closed.  A  movement  of  the  diaphragm  of  the 
receiver  towards  its  magnet  tends  to  weaken  the  pressure  on  the 
carbon  of  the  transmitter,  which  causes  a  weakening  of  the 
current,  allowing  the  diaphragm  to  fall  away,  with  the  further 
result  that  the  air  column  is  compressed,  increasing  the  pres- 
sure on  the  carbon  again,  and  also  increasing  the  current 
strength,  whert-by  the  diaphragm  is  again  attracted,  and  this 
aciion  is  repealed  over  and  over  again.  Recent  investigation  of 
these  phenomena  indicates,  as  might  be  anticipated,  that  it  is 
dependent  upon  the  fundamental  rate  of  vibration  of  the  receiver 
and  transmitter,  the  length  of  the  air  column  enclosed  between 
them,  and  also  the  oscillation  period  of  the  circuit.  Tlie  above 
references  to  the  attraction  of  the  diaphragm  and  to  its  falling 
away  add,  perhaps,  rather  broad  terms  when  it  is  considered 
that  as  near  as  can  be  calculated,  the  amplitude  of  vibration  of 
the  diaphragm  of  the  receiver  in  reproducing  speech  is  about 
one-twenty-mil  ionih  of  an  inch. — Cassier's  Magazine. 


Glarkson  School  of  Technologu Io^I^5.y.^'°°'^' 

Courses  leading  to  degrees  of  Bachelor  cf  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  .  ALDRICH,  Director. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  sj'slem,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impr»s&ihle  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  al 
makes  of  d)*namos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  he  finished  in 
the  shortest  possible  time.  TelephODe  M^D  3149. 


WANTED— By  Young  Man,  good  recommend- 
ation and  of  15  years'  experience  in  electrical 
contiacting  and  construction  and  contracting 
work,  position  as  manager  of  electric  light  com- 
pany for  either  municipality  or  company. 
'■  Manager,"  Electrical  News. 

MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
Uirgy  ;  Chemistry,  Architecture.  ALso full  courses 
in  Arts,  Law,  Medicinr  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

Thk  Registrar 

THE  FOPULftR  LAMP 

For  Season  1902-1905. 


gives  the  most  useful  light  from  the  least 
amount  of  current,  which  can  l)e  easily 
.  demonstrated  by  l)urniiig  with  any  other 
make  of  lamp,  in  the  same  room. 
Special  prices  on  large  contracts.  Write 
for  particulars. 

Manufactured  by 

TI16  ONTftRlO  LANTERN  GO. 

WAI/rER  GROSE,  Selling  Agent,  Montreal 


Saved  26  per  cent. 


A  Customer  Says  : 


We  are  well  pleased  with  tlif  Mnmford  Standard  Boiler  purchased  from 
von  a  year  ago.  It  steams  very  quickly  and  we  find  v>n  cc>ni|V»rinj;  our  coal 
bill  With  the  year  previous  that  we  have  saved  ^5  ytcr  cent.,  althoujfh  we 
arc  iislnt;  considerable  more  power  and  have  double  the  area  tc  heat. 


I,  N.S. 


AOEKTS 


Williatn  lUrKnp,  19  MrKrntie  Crftrrttt.  Tnrrnttn, 
ll'aMon  Jack  .f  Co.,  7  St.  Helen  Strrrt,  Vnntrml 
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SPARKS. 

The  Stewart-Arbiithnot  Machinery  Company,  of  Winnipeg,  are 
installing-  electric  lighting  plants  for  the  Arrow  Milling  Company, 
Birtle,  Man.,  McCulloch  &  Company,  Rapid  City,  Man.,  and 
Smith  &  Hunter,  millers,  Carnduff,  Assa. 

J.E.  Cornwall,  an  employee  of  the  power  house  at  V^ancouver, 
B.C.,  was  terribly  burned  by  coming  in  contract  with  live  wires. 
He  was  working  behind  a  swith-board  when  he  received  a  slight 
shock  which  pitched  him  forward  onto  a  coil  of  wires. 

Mr.   Willard  R.   Green,  of  New   York,   the  representative  in 


America  of  the  Englisii  Marconi  Company,  has  recently  been  in 
Canada  for  the  purpose  of  completing  the  organization  of  the 
Marconi  Company  for  this  country.  He  states  that  the  company 
will  do  a  trans- Atlantic  business  with  England  and  other  countries 
and  also  an  inland  telegraph  business  throughout  the  Dominion 
and  Newfoundland.  The  station  at  Glace  Bay,  N.S.,  is  now 
practically  finished  and  has  cost  approximately  $100,000.  This 
station  will  belong  to  the  Canadian  company  and  .vill  be  used  for 
long  distance  and  oceanic  business.  Other  inland  stations  will 
be  built  for  inland  business.  These  cost  much  less,  depending 
upon  the  distanceof  operalion  and  varying  from  $1,000  to  $2^,000. 
FTT — 


-A  Single  27  inch- 


Victor  T\irbine 

On  horizontal  sftaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  andin 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

P\imping  Machinery 

fbr  all  purposes. 

Air  Compressors 

for  the  Air  Lift  System  and  general  use. 

Air  Pumps,   Va^cuum  P\imps, 

and  Jet  and  Surface  Condensers- 


THE 


278  LEHMAN  ST.,    DAYTON,  OHO,  U.S.A. 


CANADIAN  AMBER 

AND  WHITE 


Kor  Electrical  and  Mechanical  Purposes.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimmed,  cut  sheets  or  segments 


J0MN80N.  WILLATS  &  CO. 


192  King  Street  West 
TORONTO 


fl 
Ij 


are  thoroughly  reliable  drivers  for 
Electrical,  Mill  and  Factory  Pur- 
poses. We  give  full  results  in 
practice  as  well  as  in  tests. 

Our  wheels  are  strong,  light 
and  durable,  and  our  installations 
the  simplest,  cheapest  and  best. 

CORRESPONDENCE  SOLICITED. 


C.  BARBER, 


MEAFORD,  ONT. 


THE  1902  EDITION 

ST  A  N  D  A  R  D  WIRING 

FOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
1 1  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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The  Jacques  Cartier  Water  Power  Company  are  now  lighting 
the  streets  of  the  city  of  Quebec,  their  contract  having  commenced 
■on  November  ist. 

The  name  of  the  Sherbrooiie  Gas  &  Water  Company,  Sher- 
broolie,  Que.,  has  been  changed  to  the  Sherbrooke  Power,  Light 
A  Heat  Company. 

The  town  council  of  Toronto  Junction,  Ont.,  have  accepted 
Ihe  tender  of  the  Canadian  General  Electric  Company  for  elec- 
trical apparatus  for  a  municipal  plant,  their  figure  being  $3,580. 

The  British  Columbia  Electric  Railwaj'  Co.  have  announced  the 
adoption  of  a  system  of  profit-sharing.  It  is  proposed  that  the 
regular  employees  shall  receive  as  their  share  of  the  profits  one- 
thiid  ot  the  amount  available  for  dividends  after  the  ordinary 
shareholders  have  leceived  four  per  cent.  It  is  believed  that 
both  the  company  and  the  employees  will  gain  by  the  innovation. 

The  electric  pov%er  plant  of  the  Shawinigan  Water  &  Power 
Company,  of  Shawinigan  Falls,  Que.,  is  now  in  operation.  There 
are  6,000  horse  power  capacity  in  water  wheels  and  5,000  horse 
povver  capacity  in  generators.  The  wheels  were  built  by  the  I.  P. 
Morris  Company,  of  Philadelphia,  and  the  electrical  apparatus  by 
Ihe  Westinghouse  Electric  &  Manufacturing  Company,  of  Pitts- 
burg. It  is  intended  to  deliver  power  to  the  Lachine  Rapids 
Hydraulic  &  Land  Company  at  Montreal. 

Councillor  Duncan  Pearson,  of  Carberry,  Man.,  has  tendered 
his  resignation  as  a  protest  against  a  compromise  made  bv  the 
council  with  the  Acetylene  Gas  Company.  The  company  was 
under  contract  to  furnish  the  town  with  a  certain  candle  power 
light  for  $500  per  annum.  When  the  bill  was  sent  in  the  i  ouncil 
declined  to  pay  the  amount  in  full  on  the  ground  that  the  contract 
service  had  not  been  supplied.  After  negotiations  with  the  com- 
pany a  compromise  of  $400  was  made,  to  which  Mr.  Pearson 
objected,  and  accordingly  tendered  his  resignation. 

At  the  meeting  of  the  Br  tish  Columbia  Electric  Railway  Com- 
pany held  in  London,  Eng.,  on  September  9th,  resolutions  were 
passed  enabling  the  company  to  raise  further  capital.  The  chair- 
man (Mr.  R.M.  Horne  Payne)  said  that  since  1897  their  profits  had 
risen  from  £20,000  to  £45,000  per  )'ear,  and  that  the  equivalent 
number  of  8  c.p.  lights  had  increased  from  19,000  to  69,000,  with  a 
prospect  of  a  further  large  increase,  both  in  earnings  and  in  num- 
ber of  lights.  It  was  essential  that  further  capital  should  be  raised 
in  order  to  provide  the  machinery  necessay  for  supplying  further 
demands  for  current. 


The  PHILIP  CAREY  MFG.  CO. 

94 IDEIIIOE  ST.  E. 

Toronto,  Ont. 
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85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 
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CEMENT  and  HAIR  FELT. 
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INCREASE  YOUR  BUSINESS 

by  ha.vtr\g 

Efficient  TelepKone 
Facilities    ^  ^ 

We  will  quote  you  rates  on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 
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The  BELL  TELEPHONE  CO. 


^^^B!^  Back  •^^ss®^ 

Of  The  N^EWEN  GumNiK 


"  The  engine  shall  not  run  one  revolution  slower  when  fully  loaded  than  when  running  empty, and  a  reduction  ol  biMlci 
pressure  from  the  greatest  to  that  necessary  to  do  the  work  will  not  reduce  the  speed  of  the  engine  one  revoUition. 
Any  engine  failing  to  meet  this  guarantee  becomes  the  property  of  the  purchaser  upon  the  payment  of  one  dollar. 

TTMI  LIIUUJ 


WATEROUS 

BRANTfORD, 

CANAM* 

BRANCHES 

WINNIPEG, 


The  McEwen  .sustains  the  above  guarantee  or  we  would  not  be 
behind  it. 

This  guarantee,  which  is  the  strongest  ever  given  by  any  engine 
builder,  has  been  given  with  the  McEwen  ever  since  the  first  en- 
gine went  out  of  our  shops. 

It  is  a  strong  guarantee — the  McEwen  warrants  it. 

Let  us  send  you  the  Catalogue  which  tells  all  about  the  McEwen 
and  its  construction. 


N'ovember,  1902 
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BRADSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Throuffliout  the  Civilized 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.SA. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
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oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  m.atters  aff'ecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  End 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
erms  may  be  obtained  by  addressing  the  company  or 
ny  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. Western  Canada,  Toronto. 
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ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOBS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built, 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


GO. 


WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

r^erlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane 

W/eston  standard  portable 

Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumntion  of  energy. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc. 


Electric  Automobies 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.ta.logu.e  and.  Frices 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 


.Vdvertise  in  The  Canadian  Electrical  News. 


S©Lmsoi\ 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  Horizonta.1, 

Single  or  in  PaLirs. 

Catalogues  and  I'"stimates  fiiniisiiecl 
on  application.  ... 

The  Wm.  Hamilton  Man'f'g  Co., 

PETEKBOROUGH,  ONTARIO. 
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Bate 


MTfiieMicrophanE. 

The  best  TRANSMfTTER  ■ 

ir.t-heWsrrd 


QUEBEC  AGENTb 

ror  tr.e 


TELEPHONES 


prniim  ay??!Ji£5.  ^'TSr"- 


Swiin-Boards  and  flnnunciators 


f 


FIRE  ALARM  APPARATUS  and  ] 

TELEGRAPH  INSTRUMENTS    ®  Td 


"  Nes<pb:r.e5.  Montreal 

419  St  James  St, 

Cor.  Craig, 

MOISTR&fVL 


lepbone  Main  iioo. 


Electric  Fixtures 
Rosettes,  Sockets,  C\it-Outs, 
Irvca^ndescervt  La^mps 

Ol!r  Goods  are  High-Grade,  Oi  r  Prices  are  Right. 

MUNDERLOH    (Bl    CO..     61  St.  Sulpice  St.,  Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 


MANUFACTURERS  OF 


TOPPINS, 

SIDE-BUOGKS 

AND  CROSS-flKMS 


WRITE  FOR  PARTICULARS. 


flTei6Diione^4.50 

fli/iiran  feeil  to  ui>'f  Stit isfm  t inn . 

Apply  for  Pamphlets  and  Partictlars  to 

Tlie  SAYER  ELECTRIC  CO.,  60  and  62  Victo  la  Square.  Montreal,  Que. 

Tel.  M.Tin  4546        Tel   l'n>t  i" 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  comnuinicatinif  with 

THE  UNITED  ELECTRIC  COMPANY.  Limited,  TORONTO 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 

^  ^  ^^fe    A    9  9  1^ 


EXTRA"  brand. 


THE  J.  G.  McLaren  belting  go. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


THE  ELFXTRICAL  CONSTRUCTION 

Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Can.—Plione  1103. 
Perfection 
Type 


DYNAMOS 
MOTOR.S 


INTERIOR  CONDUIT 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Desij^ned  lor  any  required  speed  or  voltatre. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  g-iven.     Descriptive  matter  furnished  on 
application. 


IIIMIMIi 


This  pipe  fills  all  of  the  requirements  ot  and  is  ap- 
proved by  the  Underwriters  National  Electric 
.Association,  and  is  now  made  in  Canada  by 

THE  RICHMONOT  CONDUIT  &  MFC.  CO.,  limited 

iS-17-19  Jtrvis  Street,  TORONTO.  CANADA 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


OLD  SERIES,  VOL.  XV  -No.  8 
NEW  SERIES,  VOL.  XIL— No.  12 


TORONTO,  CANADA,  DECEMBER,  1902 


PRICE  10  CENTS 
$i.oo  Per  Year. 


We  make  all  types  and 
sUes 

(UP  TO  500  H.  P.) 

OF 

Direct  and  Alternating 
Carrent 

Generators 

AND 

Motors 

Onr  designs  are  the  latest. 
Our  prices  are  competitiYe. 
Our  workmanship  strictly  high 
grade. 


TUG  Uniieti  Eleciric  60.,  Llmiietl 


T0E,01srT0- 


SAVE  CURRENT SAVE  MONEY 


by  using  efficient  motors  that  will  stand  up 
to  their  work  and  give  the  greatest 
mechanical  effort  with  the  smallest  con- 
sumption of  electrical  energy. 

The  greatest  care  in  design,  workman- 
ship and  testing  is  necessary  to  reach  the 
best  results. 


Indi  ction  Motors. 
Send  for  Bulletin  No.  822. 


OUR  MOTORS  ARE  THE  STANDARD  OF  THE  WORLD 


^^ADIAN  ^^ERAL  pLECTRIC 
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LIMITED. 


Head  Office         -         -         TORONTO,  ONT. 

MONTREAL       HALIFAX      OTTAWA     WINNIPEG      VANCOUVER      VICTORIA  ROSSLAND 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  I,ighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 

17  ST.  JOHN  STREET  -  -  MONTREAL 
McKINNON  BUILDING      -      -  TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  I,ight  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations . 
409-410  Temple  Building,  TOBONTO,  CANADA. 
Telenhones  /  Office— Long  Distance,  Main  8047. 
leiepnones  j  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

WALLACE  C.  JOHNSON 

Mom.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


Sole  Makers  of  the 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretary-T feature 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL.  P.Q. 

Head  Office  American  Works,  94  Gold  St., 
New  York  City. 


m  F.  Pill 8  Elil  w 


(LIUVEITEID) 

MONTR&flU  Gf\Nf\Df\ 


m\  AID  iisy[iii[D  mm  m\ 

Eleetrie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rfliiif,  wm  m  mm  mi 

Americanite.  MagTiet,  OflQee  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  L 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO  Y. 

619  Lagauchetiere   Street,     -    Montreal,  Quebec 

FOGARTYBROS.// 

tlGGlrical  Gonlractors  and  Enoiiieers     1 1 


lis  St.  James  Street 


MO\TI{EA  I 


Dick^Kerr  &  Company 


Heacd  Office  :  110  Cannon  Street,  LONDON.  E.  C.  ENGLAND. 

Canadian  Office:  532  King  Street.  KINGSTON.  ONTARIO. 
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McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE.  .  . 

S.  Morgan-SmitK  Comp©Lny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


^^^E  carry  a  complete  assortment  of  supplies 


and  appliances  at  right  prices. 

Prompt  shipment  and  reliable  goods  are 
our  specialties. 

Give  us  a  trial  order  or  an  opportunity  to 
quote. 

J.  A.  DAWSON  &  CO. 

743  Cracig  Street,  MONTREAL,  Qvie. 


•  it 
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The  Wheelock  EiAginLe 


Simple,   Condensing  and   Compound,  is  hard   to    surpa  ss    in  con- 
struction, efficiency,  economy  and  simplicity.     Write  for  particulars. 

If  you  desire  a  high  speed,  we  make  the  IDEAL.     This  is  the 
standard  of  excellence  in  a  high  speed  engine. 

The  Goldie  &  McCulloch  Co.,  Limited, 


We  Make 


OMTA.R.IO, 


CANADA. 
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WHEELOC  K  EN(;iNES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINKRY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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SPARKS. 

It  is  probable  that  the  street  railway  at  Sherbrooke,  Que.,  will 
be  extended. 

The  International  Buckle  Company  are  installing  an  electric 
light  plant  in  the  village  of  West  port,  Ont. 

The  Toronto  Railway  Company  are  building  a  new  storage 
shed  on  King  street  east,  near  the  Don  river. 

The  city  council  of  St.  Thomas,  Ont.,  are  taking  steps  to  acquire 
the  electric  and  gas  plants  for  the  corporation. 

The  Cataract  Power  Company,  of  Hamilton,  is  said  to  be  pre- 
paring to  extend  their  radial  railway  from  Burlington  to  OakviUe. 

Mr.  E.  R.  C.  Clarkson  has  been  appointed  permanent  liquidator 
for  the  Gee  Electrical  Engineering  Company,  Limited,  of  Toronto. 

The  ratepayers  of  Barrie,  Ont.,  will  shortly  vote  on  a  by-law 
to  raise  money  to  purchase  electric  light  meters  and  transform- 
ers. 

A  company  is  applying  for  incorporation  to  construct  railways 
in  British  Columbia  on  the  nono-rail  principle.  Mr.  C.  H.  Lugrin 
is  acting  as  solicitor  for  the  applicants. 

The  new  power  house  of  the  Ottawa  &  Hull  Power  Company 
at  Hull,  Que.,  is  nearing  completion.  One  generator  has  been 
installed  and  the  switch-board  is  being  set  up. 

The  Canadian  Electric  Light  Company,  of  Levis,  Que.,  have 
orderd  a  new  cable  for  the  transmission  of  electric  power  across 
the  St.  Lawrence  river.    The  cost  will  be  about  $7,000. 

Upon  reconsideration,  the  Toronto  Board  of  Control  have 
recommended  the  awarding  of  the  contract  for  the  new  gener- 
ator and  engine  for  the  city  hall  to  the  United  Electric  Company, 
the  lowest  tenderer. 

On  November  18th  Mr.  C.  A.  Chant,  M.A.,  Ph.D.,  of  the 
staff  of  Toronto  University,  delivered  a  lecture  before  the  As- 
tronomical Society  on  "New  Developments  in  Wireless  Tele- 
graphy." 

The  Lorette  Electric  Company,  of  St.  Ambroise,  Que.,  is 


applying  for  incorporation,  with  a  capital  of  $50,000,  to  develop 
and  transmit  electric  power.  The  directors  include  R.  A.  Oul 
Shehyn,  G.  A.  Cloutier  and  Jos.  Mariel. 

It  is  reported' that -the -Guelph  Light  &  Power  Company,  of 
Guelph,  Ont.,  have  agreed  to  accept  the  city's  ofif^r  of  $155,000 
for  their  electric  and  gas  plants  and  a  by-law  may  be  submitted 
to  the  ratepayers  to  authorize  the  purchase. 

The  West  Kootenay  Power  &  Light  Companv,  ot  Rossland,  B. 
C,  have  offered  to  furnish  electric  power  for  lighting  the  town  of 
Nelson,  B.  C,  at  a  cost  of  $36  per  horse  power  per  annum.  It 
is  estimated  that  350  horse  power  will  be  required. 

The  city  council  of  St.  Thomas,  Ont.,  hive  officiallv  taken  over 
the  street  railway  system  and  will  operate  it  as  a  municipal  enter- 
prize.  It  will  be  necessary  to  carry  out  a  number  of  improvements 
and  repairs  in  order  to  put  the  road  in  good  condition. 

The  electric  plant  at  Cumberland,  B.  C,  wis  put  into  operation 
a  few  weeks  ago.  The  engine  is  of  100  h.  p.  and  from  the  works 
of  the  Robb  Engineering  Company,  ol  Amhersi,  X.  S.  The 
dynamo  was  supplied  by  the  Canadian  General  Electric  ComfMinv. 

At  a  public  meeting  of  the  citizens  of  Moose  Jaw,  .\.  W.  T., 
held  on  November  21,  a  resolution  was  passed  favoring  the 
construction  ot  systems  of  waterworks,  'ewerage  and  electric 
lighting.    The  proposition  will  likely  be  made  an  election  issue. 

The  Founder's  Day  Exercises  in  connection  with  the  Thomas 
S.  Clarkson  Memorial  School  of  Technology,  at  Potsdam,  New 
York,  look  place  on  Monday  evening,  the  ist  ult.  Under  the 
direction  of  Mr"  Wm.  S.  .Mdrich  and  the  Faculiy  of  ihe  College, 
the  occasion  proved  lo  be  one  of  unusual  interes'. 

Messrs.  S.  A.  Brodeur,  Daniel  Dion,  J.  .M.  Deschene»,  Mich<iel 
Lefebvre,  G.  H.  Thibault  and  C.  A.  Lav  mmodiere.  all  of  \'alley- 
field.  Que.,  are  applying  for  incorporation  as  the  \'allevBeld 
Electric  Railway  Company,  to  build  and  operate  an  electric 
railway  within  the  counties  of  Beauharnois,  Huntingdon,  and 
Chateauguay  and  connecting  with  Valleyfield  and  the  Canadian 
Pacific  Railway  line  at  Caughnawaga. 
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The  Dodge  Wood  Split  Pulley  is  a  money  maker. 
It  reduces  costs  in  two  ways. 

Less  expense  in  putting  on  the  shaft  and  saving  of 
power  over  the  iron  pulley  by  its  light  weight. 

The  Dodge  is  the  strongest  wood  pulley  made.  It  is 
made  from  specially  selected  kiln  dried  stock  and  is 
glued  together  under  hot  pressure. 

The  rim  is  stronger  than  the  wood  from  which  it  is  made. 

The  arms  are  mortised  and  bolted  in  absolutely  secure. 

The  compression  fastening  of  the  Dodge  Pulley  is  guaranteed  to 
hold  tighter  to  any  shaft  than  a  set  screw.  Hie  pulley  is  absolutely 
balanced,  i^nd  then  there  is  not  the  danger  of  throwing  the  pulley 
out  of  centre  or  springing  the  shaft  as  with  iron  pulleys  and  set  screws. 

The  wood  pulley  too  will  transmit  more  power  than  an  iron  pulley. 

When  using  wood  pulleys,  buy  the  Dodge  Wood  Split  Pulley. 

Let  us  send  you  the  catalogue. 


CO.  OF  lORONii.  mm, 


TORONTO. 
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Cold  Water  Paint  for  Outside  and  Inside  Use. 

Weather  Proof.  ^^^^^^^^^^^^^  DuroLble. 

Standard ;  Matchless  Quality.  white  and  colors.  W.  A.  FLEMING  &  GO., 

COLOR  CARDS  AND  PARTICULARS  FROM  771  Craig"  St.,  Montreal. 


THE  GOODENOW  GASOLINE  ENGINE  and  MOTOR  COMPANY 

GAS  AND  GASOLINE  ENGINES 

stationary  and  Marine. 

WATER  MOTOtS  AND  FANS,  PUMPS  FOR  AIL  PURPOSES,  LAUNDRY  MACHINES. 

&)o"";S??£"?,'^£'''''' ■V    V    V  115  SiMcoE  Street,  TORONTO. 


flmerican  Circular 

Loom  GoiiiDanij's 


FLEXIBLE.  CONDUIT 


REGISTERED 

MONTREAL  ELECT R.IC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eight  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

MoivtreaLl  Electric  CompaLny, ItZ.''^""  Montreal 

Instant  shipments  made.  Larj^e  stock  of  all  sizes  always  on  hand. 


In  Advance  of  AH 
Transformer  Competition 

Type  "R"  Packard  Transformer,  on 
which  we  are  now  prepared  to  take 
orders,  represents  the  greatest  develop- 
ment ever  made  in  transformer  construc- 
ion,  service  or  operation. 

Constructed  on  new  lines,  with  increased 
space  for  ventilation  over  the  old  types, 
yet  more  compact,  it  embodies  the  tiigh- 
est  type  of  safety  to  the  consumer  and  an 
efficiency  and  regulation  never  before 
given  in  commercial  transformer  service. 

The  low  difference  in  potential  between 
windings,  with  advanced  methods  of  in- 
sulation, makes  type  "R"  practically  in- 
destructible in  so  tar  as  insulation  is  con- 
cerned. 

Type  "  R  "  will  operate  cooler  and  with 
a  closer  regulation  than  any  transform- 
er in  use  to-day. 

If  you  are  interested  in  perfect  trans- 
former service,  let  us  send  you  the  pre- 
liminary bulletin  on  type  "  R." 


The  PACKARD  ELECTRIC  CO.,  Limited 

St.  Catharines,  Ont. 

Efvstern  Offices.  42  Street  Railwo.y  Bvilldlnii.  Morvtreal.  I 
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TRADE  NOTES. 

The  Electrical  Construction  Company,  of  London,  Ont.,  have 
secured  the  contract  for  an  electric  Viffht  plant  for  the  Globe- 
Wernicke  Company,  of  Stratford,  Ont. 

The  Toronto  &  Hamilton  Electric  Company  have  installed  an 
electric  plant  for  the  Listowel  Furniture  Companj ,  of  Lislowel, 
Ont.  It  consists  of  one  of  their  standard  mulli-polar  generators  of 
6  k.  w.  capacity  compound  wound  for  1 10  volts^  and  a  Wheelock 
engiiie. 

The  Uuited  States  Coal  Company  is  about  to  equip  its  soft  coal 
mines  at  Dillonvale,  Jefferson  County,  Ohio,  with  electrical  ma- 
chinery, and  for  that  purpose  recently  purchased  from  the  West- 
inghouse  Electric  &  Mfg.  Co.  two  150-k.w.,  550-volts,  direct- 
current  generators  and  two  lo-tons  mining  locomotives.  Electric 
power  will  be  used  for  the  operation  of  the  locomotives  and  other 
mining  machinery. 

The  district  office  managers  of  the  Weslinghouse  Electric  & 
Mfg.  Company,  representing  all  the  principal  cities  of  the  United 
States,  spent  the  week  ending  November  22  in  their  usual  annual 
visit  to  the  works  and  offices  of  that  company  at  East  Pittsburg. 
On  the  evening  of  November  19  a  very  enjoyable  dinner,  in  hon- 
or of  the  visitors,  was  given  at  the  Duquesne  Club,  at  which  the 
engineers  and  executive  officers  of  the  company  were  also  present. 

The  Eugene  F.  Philips  Electrical  Works  of  Montreal,  have 
been  awarded  the  contract  for  the  supply  of  170  miles  of  copper 
wire  required  for  the  transmission  system  ol  the  Vancouver  Power 
Company.  The  power  house  of  this  company  will  be  located  at 
Coquitlam  Lake  and  the  current  will  be  transmitted  to  Vancouver, 
New  Westminster  and  other  centres.  The  wire  will  weigh  about 
130  tons.  It  is  designated  No.  2  gauge  and  will  be  one-quarter 
of  an  inch  in  diameter.  It  will  be  delivered  in  three  instalments, 
the  last  in  June,  T903.  The  contract  price  is  believed  to  be  in  the 
neighborhood  of  $135,000. 

The  Chicago  Fuse  Wire  &  Manufacturing  Company,   of  Chi- 
cago, announce  that  they  have^^inslallcd  at   187  Pratt  street, 
Buffalo,  New  York,  in  connection  with  the  Union  Manfg.  &  Specir  <■ 
alty  Company,  a  complete  equipment  for  the  manufacture  of  their 


well  known  lines  of  fuse  wire,  fuse  strip,  fuse  hnks  and  telephone 
and  telepraph  specialties.  This  step  has  been  occasioned  on 
account  of  the  steady  growth  of  their  business  and  a  desire  on 
the  part  of  the  company  to  do  everything  in  their  power  to  ^ve 
the  be>t  service  to  their  customers  in  all  sections  of  the  country. 
The  headquarters  of  the  company  will  remain  at  Chicago,  but 
the  eastern  factory  at  Buffalo  will  be  in  charge  of  competent  men 
who  are  thoroughly  trained  in  the  details  of  the  business.  Mr. 
W.R.  Goodman,  Secretary  of  the  Chicago  Fuse  Wire  &.  Manfg. 
Company,  further  states  that  their  new  plans  contemplate  exten- 
sions in  their  field  of  work. 


SPARKS. 

It  is  proposed  to  light  the  Welland  canal  with  electricity,  for 
which  purpose  40c  lights  will  be  required. 

The  business  of  the  Orangeville  Electric  Light  Ac  Power  Com- 
pnny,  Orangeville, Ont.,  has  been  purchased  by  Mr.  W.  Walson. 

The  Canadian  Niagara  Power  Company  are  announced  to  have 
just  awarded  to  a  firm  in  Switzerland  the  contract  for  three  10,. 
000  horse  power  turbines. 

The  Tagona  Water  &  Light  Company,  ofSault  Ste.  Marie 
Ont.,  have  increased  their  lighting  business  50  percent,  during 
the  past  ye«r.    They  are  now  operating  two  circuits. 

The  Ottawa  Electric  Company  are  reported  to  have  reduced 
their  rate  for  lighting  from  twelve  cents  net  per  thousand  watts 
10  9.60  cents.  The  meter  rale  is  reduced  from  $3,  with  40  per 
cent,  discount  off,  to  $1  'net. 

Messrs.  E.  D.  Davison  &  Sons,  of  Bridgewater,  N.  S.,  are  re- 
ported to  have  disposed  of  their  timber  pro|>erty  and  water  power 
in  Lunenburg  county.  Nova  Scotia, to  a  New  York  sy  ndicate.  It 
i,s  understood  that  the  purchasers  will  develop  tl)e  power  and 
>rect  a  pulp  mill. 

A  Hamilton  paper  states  that  the  Hamilton,  Orim>.hy  &  Beams- 
ville  Electric  Railway  Company  are  installing  transformers  in  the 
(he  GnmsDv  car  barns  and  in  January  next  will  put  in  a  generat- 
ing set  for  the  purpose  of  obtaining  the  extra  power  required  lor 
the  cars  on  the  extension  of  their  line. 


Extract  from  THE  CANADIAN  ELECTRICAL  NEWS,  January,  1901,  in  article  describing  the  plant  of  the 

Jacques-Cartier  Water  Power  Company,  Qnebec. 


*  *  *  Pittsburgh  transformers  «re  employed.  The 
transformers  have  a  special  winding,  the  two  secondary 
coils  each  skiving  108  volts,  so  that  a  single  transformer 
may  feed  a  three-wire  set.  They  have  proved  peculiar- 
ly free  from  lightning  trouble,  as  in  spite  of  the  severe 
storms  of  the  past  summer,  not  one  breakdown  has 
occurred.  Before  being  put  into  service  each  trans- 
former is  given  an  eight  hour  run  at  full  load,  iron  and 
copper  losses  ineasured  and  the  ratio  tested  with  a 
standard  transformer.  From  these  tests  the  per- 
centage regulation  is  obtained,  etc..  etc.  ♦♦♦♦♦♦♦ 

Pittsburgh  Transformer  Company 

Pittsburgh,  Pa.,  U.  S.  A. 


R^.  E.  T.  Pringle  Company, 


The   _         _  _   

Liniited, 


GENERAL  SALES  AGENTS 

105  Prinee  William  St.  172  Dalhousie  Street  18  Toronto  Street. 
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Frank  Darlingr,  Vi  neouver,  B.  C. 


mited. 

7  Dalhousie  Street 

IVrONTFSE  AL. 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  setting-,  outward 
discharge  type.     This  arrangement  can  be  placed  in  any  part  of  the  line  of  shafting,  when 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  the  case  if 
desired.     We  have  designs  foi  many  other  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  stating  conditions  under  which  power  is  to  be  developed. 


BRANCH   OFFICES  : 

Toronto,  Montrea.!, 

HaHfB.x.  N.  S. 
R.oss!arvd  and 

Greenwood.  B.  C. 
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SPRAGUE    ELECTRIC  CO. 


kon  Armoured  Flexible  Metallic 

also  the  latest  article 
Armoured  Flexible  interior  Cables. 


Watson  Jackl&'Co.,  Montreal. 


1 IIY IRIPIEX  POWER  PUMP 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


-^he  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
ofiFers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Readv  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
54  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet 


\\\  mm  CO.,  iiMii[D, 


970  King 
Street 
ubway 


NEW  GUTTMANN  WATT  METER 


FOJR 


JOHN  FORMAN 


A  INTERN  ATING  CURRENTS 

N  SHORT 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per  cent, 
of  its  capacity  to  fifty  per  cent,  over- 
load. 

Internal  losses  are  practically  nothing. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proot. 
Extremely  light  weight  (10  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 
No  friction. 

708  and  710  Craig  Street 

MONTREAL 


THE  JOHN  MGDOUGflLL  GflLEDONIflN  IRON  WORKS.  LIMITED. 


Montreal.  Que. 
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THE  LONDON,  AYLMER  AND  NORTH 
SHORE  ELECTRIC  RAILWAY. 

A  company  has  been  organized  to  undertake  the  con- 
struction of  the  London,  Aylmer  and  North  Shore  Elec- 
tric Railway.  This  road  will  be  a  single  track  line 
about  fort3'-five  miles  in  length,  running  from  London 
to  Port  Burwell,  Ont. ,  through  the  counties  of  Middle- 


tary,  Mr.  C.  R.  Luton  ;  assistant  secretary,  Mr.  N.  H. 
Stevens.  The  engineers  are  Messrs.  Field  &  Hinch- 
man,  of  Detroit,  who  are  now  engaged  on  the  profile. 

The  contract  for  building  the  road  has  been  awarded 
to  the  Aylmer  Construction  Company,  Limited,  Majestic 
Building,  Detroit,  whose  purchasing  agent  is  Mr.  F. 
M.  Hitchcock.    The  company  is  now  engaged  in  pre- 


FovR  Typical  British  Plants — Installed  by  Messrs.  Dick,  Kerr  &  Company. 


Manchestkr  Tkchnicai,  Schools. 
Portsmouth  Tramway  Power  House. 


sex  and  Elgin.  It  will  pass  through  one  of  the  finest 
farming  sections  in  Canada,  and  there  are  also  numerous 
factories  along  the  line.  The  harbor  at  Port  Burwell 
being  one  of  the  finest  on  Lake  Erie,  it  is  expected  that 
the  road  will  secure  a  large  freight  business.  It  is 
proposed  later  to  put  on  a  line  of  boats  between  Port 
Burwell  and  Conneaut,  Ohio,  for  coal  trade. 

The  officers  of  the  London,  .Aylmer  and  North  Shore 
Electric  Railway  Company  are  :  President,  Mr.  E.  M. 
Luton;  vice-president  and  treasurer,  Mr.  E.  Lyon;  secre- 


Preston  Power  House. 
East  Ham  Tramway  Power  House. 


paring  specifications,  which  will  be  completed  ihis 
month,  after  which  the  work  will  be  carried  to  comple- 
tion as  speedily  as  possible. 

It  is  probable  that  the  building  of  the  power  houses 
and  sub-stations  will  be  commenced  early  in  January. 


The  Rapid  City  Power,  Light  &  Woollen  Manuraclviring 
Company  has  been  incorporated  at  Rapid  City,  Man.  It  is  pro- 
posed to  develop  a  water  power  on  the  Little  Saskatchewan 
river.    The  capital  is  $25,000. 
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TRANSMISSION  PLANT  OF  THE  OTONABEE 
POWER  COMPANY. 

The  Trent  Valley  Canal,  which,  as  our  readers  are 
generally  aware,  is  designed  ultimately  to  provide 
navigable  water  from  Lake  Simcoe  to  Lake  Ontario, 
offers  many  opportunities  throughout  its  course, 
especially  in  that  section  embracing  part  of  the  Otona- 


FiG.  I. — Generator, 'Exciter  and  Lombard  Governor. 


bee  river,  extending  from  Lakefield  to  Peterboro,  for 
satisfactory  water  power  developments.  It  is  with 
pleasure  that  we  are  able  to  record  the  starting  of  the 
plant  of  the  first  organization  in  the  field,  the  Otona- 
bee  Power  Company,  which  it  is  confidently  predicted 
will  prove  to  be  but  the  forerunner  of  many  such 
installations. 

THE   POWER  HOUSE. 

The  power  house  is  situated  at  what  is  known  as 
No.  5  dam,  in  the  Lakefield- Peterboro  section  of  the 
Trent  Valley  system,  on  the  west  bank  of  the  Otona- 
bee  river,  about  five  miles  directly  north  of  the  town  of 
Peterboro.  The  natural  conditions  surrounding 
the  site  selected  enabled  a  very  cheap  development, 
and  at  the  same  time  one  that  it  is  expected  will  be 
reliable  and  economical  to  operate,  in  that  no  great 
difficulties  are  expected  from  frazil,  the  bugbear  of 
almost  all  hydraulic  plants  situated  in  the  colder 
climates. 

The  excavations  for  the  wheel  setting  and  the  tail 


the  banks  of  the  river  at  this  point  being  entirely  shale 
rock,  the  power  house  itself,  as  well  as  the  wing 
dam  extending  down  stream  parallel  with  the  river 
bank,  to  form  the  tail  race,  and  also  the  concrete, 
being  built  with  the  stone  thus  obtained.  In  this  con- 
nection it  is  interesting  to  note  that  the  cement  used, 
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which  was  manufactured  by  the  Lakefield  Portland 
Cement  Company,  is  produced  by  machines  driven  by 
the  same  water,  their  power  house  being  situated  at 
Young's  Point,  ten  miles  higher  up  the  stream. 

HYDRAULIC  INSTALLATION. 

The  hydraulic  equipment,  which  was  manufactured 
and  installed  by  the  \Vm.  Hamilton  Company,  of 
Peterboro,  consists  of  three  68  inch  Sampson  turbines, 
set  vertically,  and  driving  through  the  usual  crown 
gear  arrangement  into  a  horizontal  main  shaft, to  which 
is  connected  the  generator.  Each  wheel  is  set  in  its 
own  flume,  formed  by  concrete  walls  running  between 
and  provided  with  means  for  inserting  stop  logs  for 
the  emptying  of  the  wheel  chambers,  thus  allowing 
for  any  inspection  and  repairs  which  may  be  found 
necessary.  On  top  of  these  walls  are  set  the  I  beams, 
which  in  turn  carry  cast  iron  bridge-trees  forming  the 
bearings  and  thrust  collars  for  the  horizontal  and 
vertical  shafts.  The  exciter  is  driven  by  its  own 
wheel,  a  most  commendable  feature,  mounted  in  sub- 
stantially the  same  manner,  though  it  is  naturally 
much  smaller,  being  23  inches.  The  head  obtained  is 
about  13  feet,  under  which  the  main  wheels  running 
at  86  r.  p.  m.  each  develop  440  horse  power.  The 
exciter  wheel,  running  at  255  r.  p.  m.,  is  rated  at  50 


Fig.  3. — Generator  Switi-hboarp. 


h.  p.,  the  speed  of  the  horizontal  shafts  being  chang^ed 
by  means  of  the  gear  ratio  to  200  r.  p.  m.  and  675 
r.  p.  m.  respectively.  This  head  can,  if  necessary,  be 
somewhat  increased  by  means  of  flushboards.  racks 
for  which  are  provided  in  the  crest  of  the  dam.  The 
equipment  also  includes  the  usual  straining  rack  and 
waste  gates. 

Above  the  power  house  extends  a  large  sheet  of  still 
water,  formed  by  a  bend  in  the  river,  which  will  mini- 
mize the  tendency  to  trouble  from  anchor  ice.  .A  Lom- 
bard governor,  mounted  as  shown  in  Fig.  i,  controls 
the  gates  of  all  three  main  wheels,  the  exciter  being 
handled  entirely  by  hand. 

ELECTRICAL  EQUIPMENT. 

The  electrical  equipment  of  the  generating  station 
consists  of  one  1 200  k.w.  ,60  cycle, t>(x>o  volt. three-phase 
revolving  field  generator,  op.^rating  at  200  revolutions, 
and  one  30  k.w.  125  volt  multipolar  exciter,  both  direct 
driven,  as  shown  in  Fig.  1,  and  controlled  by  a  switch- 
board of  the  usual  type,  equipped  with  the  necessarA 
volt,  ampere  and  watt  meters  and  oil  break  switches, 
the  front  view  being  shown  in  Fig.  3.  The  voltage 
chosen  was  selected  as  being  high  enough  to  allow  the 
use  of  line  copper  of  a  reasonable  size  while  still  being 
within  the   limits  of  potentials  which  it    is  possible  to 
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generate  directly  in  the  alternator  and  thus  eliminate 
the  necessity  for  step-up  transformers.  Besides  it  has 
the  further  advantage  of  being  the  same  as  that  of  the 
Canadian  General  Electric  Company's  Nassau  station, 
and  thus  permits  the  convenient  interchange  of  power 
should  it  ever  be  found  desirable.  All  the  wiring  be- 
tween the  machines  and  the  board  is  carried  under  the 
floor,  lead  covered  cable  in   iron  conduits  being  used. 


ViG.  4. — Transformers  in  Sub-Station. 


From  the  switchboard  to  the  lines  it  runs  in  the  open 
up  the  face  of  the  wall.  The  lightning  arresters,  each 
of  which  is  provided  with  a  cut-off  switch  for  cleaning 
and  inspection,  are  also  mounted  on  this  wall,  being 
connected  to  the  lines  at  the  point  where  they  enter 
the  building.  Ordinary  heavy  porcelain  tubes  are  used 
for  this  latter  work,  the  wire  being  heavily  rubber 
covered  to  a  point  distant  some  few  feet  from  the  out- 
side walls,  where  they  join  the  bare  line  wire.  The 
power  house  is  designed  to  accommodate  another  ma- 
chine, which  it  is  confidently  expected  will  soon  be 
required.  Accommodation  is  also  provided  for  a  crane 
which  is  not  yet  installed.  The  electrical  apparatus 
was  furnished  and  installed  by  the  Canadian  General 
Electric  Company. 

tHE  POLE  LhNE. 

The  line,  which  consists  of  two  circuits,  mounted  on 
one  set  of  poles,  leaves  the  power  house  on  the  north, 
and  immediately  turns  east  to  cross  the  river,  from 
whence  it  goes  generally  south  along  the  right  of  way 
of  the  Lakefield  branch  of  the  Grand  Trunk  Railway, 
a  most  suiiable  and  convenient  route,  free  as  it  natur- 
ally is  from  anything  but  very  small  grades,  and  afford- 
ing, through  the  medium  of  .a  hand  car,  means  for 
quick  and  easy  patrol.  Ench  circuit  consists  of  three 
No.  2  copper  wires  mounted  on  No.  2  Imperial  porce- 
lain insulators,  spaced  equilaterally,  the  base  on  top, 
a  somewhat  unusual  arrangement,  and  protected  in 
addition  to  the  lighlnin<r  arresters  at  each  end,  by  a 
barb  wire  strung  on  top  pins  and  standard  glass  insu- 
lators, and  grounded  at  every  fifth  pole  to  an  iron 
plate  placed  under  the  butt. 

These  power  circuits  are  not  transposed,  modern  prac- 
tice not  requiring  it  unless  in  the  case  of  long-  lines  of 
high  capacity  whose  load  consists  largely  of  lighting, 
and  where  very  close  voltage  regulation  is  necessary. 

Underneath  the  main  circuits,  moimted  on  the  stand- 
ard pins  and  cross  arms,  arc  the  two  telephone  lines, 
of  No.  10  iron  wire,  which  connect  the  power  house, 
sub-station,  office  and  manager's  residence.  They  are 
transposed  every  five  poles  to  prevent  disturbance  from 
the  power  lines  overhead.     The  tnelhod  of  entrance  in- 
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to  the  substation  is  identical  with  that  adopted  for  the 
exit  from  the  power  house,  the  wiring  until  it  reaches 
the  switchboards  all  being  overhead.  A  similar  light- 
ning arrester  equipment  is  also  installed  here. 

THE  SUB-STATIO.N'. 

The  sub-station,  which  is  of  brick,  22  x  35  feet,  is 
situated  on  the  river  bank  at  the  corner  of  Simcoe  and 
Water  streets,  about  in  the  centre  of  the  town  of  Peter- 
boro,  and  approximately  equidistant  from  the  various 
factories  which  it  will  supply  with  power.  The  equip- 
ment consists  of  transformer  and  feeder  switchboards 
and  six  250  k.w.  air  blast  transformers  of  the  standard 
Canadian  General  Electric  type,  supplied  with  the  nec- 
essary cooling  air  by  means  of  a  fan  driven  by  a  two 
h.p.  induction  motor.  The  general  arrangement  of  the 
blower  and  motor  and  part"  of  the  transformers  can  be 
seen  from  P'igure  4,  from  which  it  will  be  noted  that, 
differing  from  the  usual  arrangement  of  air  blast  trans- 
former„,  whereby  they  are  mounted  on  a  raised  plat- 
form to  form  the  necessary  air  chamber,  this  latter  is 
obtained  by  means  of  excavating  under  the  floor  level, 
which,  besides  improvmg  the  appearance  of  the  room, 
makes  it  much  easier  to  install  the  apparatus. 

The  chamber  under  the  transformers  is  about  18x12 
and  ^yi  feet  deep,  a  convenient  size  for  inspection 
and  cleaning,  a  trap  door  being  provided  for  entrance. 
This  chamber,  besides  carrying  the  air  from  the  blower 
to  the  various  transformers,  serves  also  for  the  wiring, 
which  is  run  in  conduits  from  the  switchboard  to  the 
unde^'side  of  the  transformers,  up  through  the  air  open- 
ing to  the  low  potential  connection  board,  which  is  on 
the  bottom,  and  through  a  pipe,  shown  in  Fig.  4,  to 
the  high  potential  connections,  which  are  on  the  top  of 
the  transformers. 

The  switchboard,  equipped  with  the  standard  set  of 
instruments  which  is  usually  provided  for  work  of  this 
class,  controls  the  transformers,  the  two  incoming'  lines 
and  the  outgoing  feeders,  making  various  combinations 
between  them,  by  ineans  of  oil  break  switches.  The 
only  special  feature  is  the  use  of  switches  which 
enable  any  transformer  to  be  instantly  cut   in   or  cut 


5.-- I\i;ai<  01  Sw  I  u  ur.oAKii,  .show  ing  Conm:i  i  ions  o; 
On,  Uk  akk  Switcmks  in  .Si  h-.S  i  a  i  uin. 

(Hit  of  service,  the  ch.inges  being  matle  without  inter- 
ruption to  any  part  of  the  system. 

The  principal  consumers  of  the  powei  generated  h\ 
the  Otonabee  Power  Compan)'  will  bo  the  Cordage 
Company,  which  has  already  installed  sonic  four 
hundred  horse  power  in  motors,  the  \Vm.  Hamilton 
Company,  the  Matthews  Packing  Company,  the  I'l 
temator  Sifter  Company  in   Ashbnrnham,    ju'^t  ;inoss 
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the  river,  the  Hicks  Mfg.  Company,  W.  H.  Meldrum's 
elevator  and  the  Colonial  Typewriter  Company.  Doubt- 
less the  present  plant  will  soon  be  loaded  to  its  full 
capacity,  as  the  town  of  Peterborough,  which  is  to  be 
congratulated  on  its  list  of  manufacturers,  both 
existing  and  prospective,  is  growing  very  rapidly  and 
well  maintaining  its  position  as  one  of  the  premier 
towns  of  Canada. 

The  officers  of  the  company  are  :  Wm.  Ferguson, 
manager  Kingston  Hardware  Company,  president  ;  W. 
A.  Stratton,  solicitor,  first  vice-president  ;  Adam  Hall, 
president  of  the  Canadian  Cordage  Company,  2nd  vice- 
president  ;  R.  R.  Hall,  treasurer  ;  W.  H.  Meldrum, 
managing  director.  The  harnessing  of  this  magnificent 
water  power  has  been  carried  out  under  the  direction 
and  personal  supervision  of  Mr.  Meldrum,  who  may 
feel  justly  proud  of  the  successful  installation  of  this 
splendid  plant,  all  his  efforts  being  fully  sustained  by 
every  member  of  the  directorate. 

As  advised  above,  the  entire  work  was  carried  out  by 
local  contractors,  the  hydraulic  installation  by  the 
Wm.  Hamilton  Company  and  the  electrical  installation 
by  the  Canadian  General  Electric  Company.  The 
buildings  were  designed  by  Mr.  John  E.  Belcher. 


INSULATORS  FOR  LONG  DISTANCE 
POWER  TRANSMISSION. 

The  following  abstract  relating  to  insulators  for 
electric  power  transmission  lines  is  taken  from  an 
interesting  paper  on  the  problems  and  difficulties  of 
the  transmission  of  power  long  distances,  read  by 
Dr.  F.  A.  C.  Perrine  before  the  Massachusetts  Insti- 
tute of  Technology  and  printed  in  the  "Technology 
Quarterly." 

For  potentials  up  to  about  25,000  volts,  where  an  in- 
sulator of  7-inch  diameter  is  sufficient,  there  seems  not 
much  reason  for  the  employment  of  anything  except 
glass,  unless  the  lines  reach  a  size  above  half  an  inch 
in  diameter,  when  its  strength  is  deficient.  For  these 
lower  potentials  and  lighter  lines  the  good  properties 
of  glass  are  easily  summarized.  In  the  first  place,  it  is 
cheaper  by  far;  while  not  so  strong  as  porcelain,  it  is, 
as  has  already  been  said,  sufficiently  strong  for  the  pur- 
pose; its  inspection  is  easier  and  surer,  since  it  requires 
only  a  visual  examination  and  a  few  taps  of  a  hammer 
to  acertain  its  soundness  in  place  of  the  tedious  high 
potential  test  necessary  in  the  examination  of  porcelain. 
But  having  said  this  much,  all  has  been  said  that  is  pos- 
sible in  favor  of  glass. 

It  is  not  true  that  glass  is  abetter  insulator  than 
sound  porcelain,  nor  is  its  surface  so  good  in  damp 
weather  against  surface  leakage.  The  mechanical 
strength  does  not  equal  one-half  that  of  porcelain,  as 
has  been  proved  by  a  long  series  of  mechanical  tests 
performed  by  dropping  a  steel  ball  from  a  height  upon 
insulators  of  the  two  materials;  temperature  also  affects 
it  much  more  than  porcelain  and  it  is  often  found  to 
crack  simply  from  the  effect  of  extreme  changes  of 
temperature. 

The  insulators  for  high  voltage  lines  must  be  very 
Inrge,  for  the  reason  that  with  a  striking  distance 
through  the  air  of  from  4  to  6  inches,  great  gaps  must 
be  provided  in  the  path  of  the  current.  But  above  all 
a  great  creeping  distance  is  essential.  Insulators  that 
are  a  perfect  protection  in  the  hardest  rains  fail  utterly 
in  clear  weather  when  covered  by  smoke  and  soot, 


which  allow  small  amounts  of  currents  to  escape  and 
char  away  the  pins  or  cross-arms.  The  compound 
insulator  is  very  attractive,  for  the  reason  that  it  is 
easier  and  cheaper  to  make  and  handle  two  or  three 
small  parts  rather  than  one  large  one,  and  in  some 
cases  the  additional  advantage  has  been  sought  of  se- 
curing the  good  properties  of  both  glass  and  porcelain 
by  making  parts  of  an  insulator  of  each  ;  but  there  is 
both  a  theoretical  and  practical  fallacy  in  this  type  of 
design.  In  the  first  place,  no  dielectric  is  so  strong  as 
one  entirely  homogeneous.  As  the  stress  is  passed 
from  glass  to  porcelain,  or  vice  versa,  at  the  two  sur- 
faces the  stress  piles  up  as  it  were,  and  it  is  better  if 
one  believes  in  glass  to  rely  upon  it  ;  or,  on  the  other 
hand,  to  show  faith  in  the  porcelain  used  by  employing 
it  entirely. 

From  the  pure  standpoint  of  practice  the  insulator 
which  must  be  cemented  together  is  troublesome.  The 
shrinking  of  the  mastic  leaves  voids  and  produces 
strains  ;  if  cement  be  used,  its  slowness  in  hardening 
delays  the  work  and  requires  large  areas  for  setting 
out  to  harden  any  considerable  number  of  insulators. 
The  one  other  mastic  in  use  is  molten  sulphur,  which, 
while  better  as  a  mastic  than  cement,  is  still  more  liable 
to  crack  the  insulators  while  they  are  being  joined,  and 
finally  when  exposed  to  light  and  air,  frequently  decom- 
poses on  the  surface,  producing  sulphuric  acid  ;  and, 
finally,  when  current  creeps  over  its  surface  following 
the  acid,  perhaps  cathes  fire  and  often  results  in  the 
rupture  and  fall  of  the  insulator.  The  insulator  which 
will  be  entirely  satisfactory  for  this  use  has  not  yet 
been  found,  but  the  diligent  search  made  for  it  by  some 
of  our  best  engineers  is  resulting  in  its  definition  and 
will  probably  soon  result  in  its  production,  not  as  an 
inspiration  for  a  patent,  but  as  a  careful  engineering 
conception. 

THE  CURRENT  REQUIRED  BY  ELECTRIC 
MOTORS. 

A  recent  number  of  Science  and  Industry,  published 
at  Scranton,  Pa.,  contains  as  a  supplement  a  table 
showing  the  current  "aken,  at  full  load,  by  various 
sizes  of  electric  motors  of  both  direct  and  alternating 
current  types,  at  the  ordinary  pressures  of  iio,  2.20 
and  500  volts. 

The  ampere  consumption  of  direct  current  motors 
depends  directly  upon  the  efficiency  ot  the  motor,  and 
with  alternating  current  motors  it  depends  upon  both 
the  efficiency  and  the  power  factor  of  the  motor. 
These  qualities  vary  somewhat  in  motors  of  different 
make,  so  the  values  given  in  the  table  herewith  may  be 
considered  as  fair,  rather  than  exact,  averages.  Thev 
are  useful  in  making  wiring  calculations,  fusing,  etc. 
The  current  given  for  two-phase  motors  is  the  full  load 
current  of  each  phase  ;  the  current  tor  the  three-phase 
motors  is  the  current  in  each  of  the  three  wires  leading 
to  the  motor. 


H.  P. 

Direct  Current 
Motors 

.\Ueniating  Current  Motors. 

no  V. 

320  V. 

SCO  V. 

Single-Phase 

Two-Phase 
(4  Wire> 

Three-nme 
(J  Wirel 

IIO  V. 

290  V. 

500  V. 

110  T. 

330  T. 

500  T. 

110  V 
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Fig.  I. — Exterior  V  iew  of  12  B.H.P. 
Simple,  Single-Acting  Engine. 


THE  SLEEPER  PATENT  STEAM  ENGINE. 

A  steam  engine  with 
many  new  and,  one 
might  ahnost  siy.many 
revolutionary  features 
has  recently  been 
placed  upon  the  mar- 
ket by  the  Sleepei-  En- 
gine Company  Limited, 
of  Montreal.  It  is«in  its 
entirety  a  Canadian  in- 
vention, and  since  the 
first  patent  was  applied 
for,  now  some  two 
years  since,  it  has 
been  financed  and 
backed  by  Canadian 
capital.  As  might  be 
inferred, it  takes  its  name  from  the  inventor, Mr.  Frank  H. Sleeper, 
formerly  of  Coaticooke.but  for  many  years  a  resident  of  Montreal. 
Mr.Sleeper  is  well  known  for  his  inventions  in  special  and  electrical 
machinery  and  wire  machines,  as  also  for  the  lifting  jacks  which 
are  now  in  universal  use  on  this  continent,  and  his  many  friends 
will  be  glad  to  know  that  the  success  which  has  attended  so  many 
of  his  inventions  in  the  past — a  success  which  has  been  due  as 
much  to  a  correct  appreciation  of  machanical  principles  as  to 
boldness  and  originality  of  design, — has  followed  also  in  the  case 
of  the  Sleeper  steam  engine. 

Considered  either  externally  or  internally,  these  engines  pre- 
sent an  altogether  different  appearance  to  the  ordinary  lecipro- 
cating  engine.  Externally,  there  is  no  extended  frame  with  mas- 
sive base  and  heavy  bearings,  nor  does  it  show  the  familiar 
cylinder,  piston,  slides  and  crosshead.  Instead,  there  is  seen  a 
circular  or  rectangular  cast-iron  casing,  in  which  all  of  the  work- 
ing parts  are  enclosed.  Its  first  advantage,  that  of  exceeding 
smallness  and  compactness,  is  thus  disclosed.  This  eliniinalion 
of  metal  and  size  has  not  in  any  way,  so  far  as  can  be  ascertained, 
impaired  its  strength,  wearing  power,  or  its  ability  to  "stand  up' 
under  a  heavy  load. 


Coming  now  to  a  consideration  of  the  internal  arrangement,  or 
rather,  to  the  actual  working  parts,  it  will  be  clearly  seen  from 
the  illustrations  that  the  old  cy linder-and-pislon  form  of  design 


Fig.  3.     SiarioNAi.  Ki.kvation  01  Simi-i.k,  SiNc.i.h.  .Xcting  Engine  on  Bask 

I  steam  iiilcl.  2  ICxliaust  outlet  Ivxpansioii  cl.,iiiil)cr.  4  aiul  4.  Valves,  sand 
5  Parts  of  flexitile  wall  of  cliambcr.  I.ink  connecting  parts.  7.  Packing  strips  8 
Roller  beatings.   9.  Connectnig-rod.    10.  Crankshaft  b        h  • 


Fig.  2.—  Exterior  View  of  5  H.  P.  Marine  Engine. 

has  been  abandoned,  and  that  the  expansion  chamber  is  com- 
posed of  a  flexible  wall,  made  up  of  two  parts  connected  by  a 
link.  The  hinges  of  the  parts  of  this  flexible  wall  are  provided 
throughout  with  roller  bearings.  The  flexible  wall  is  attached  to 
the  crank-shaft  by  a  connecting  rod,  and  the  outward  movement 
of  the  wall,  when  steam  is  admitted  to  the  cham- 
ber, actuates  the  crank-shaft. 

In  the  last  analysis,  when  one  is  really  forced 
to  make  a  definition,  the  Sleeper  engine  cannot 
be  said  to  be  any  other  than  a  reciprocating  en- 
gine, though  several  mechanical  experts  have 
called  it  a  senii-rolary  engine.  This  makes  it 
a  very  difficult  matter,  when  denling  descrip- 
tively with  an  engine  of  this  kind,  to  institute 
comparisons,  since  it  is  in  a  class  by  itself,  being 
a  connecting  link,  as  it  were,  between  the  recpi- 
rocaling  and  'he  lO'ary  engines.  From  the  de- 
sjjfn  it  will  be  seen  th^t  that  form  of  construc- 
tion which  has  figured  so  much  in  rotary  en- 
gines, namely,  an  internal  cylinder  revolving 
eccentrically  within  another  cylinder,or  carrying 
sliding,  projecting  wings  in  contact  with  the  in- 
ternal wall  of  the  outer  cylinder,  has  been  al- 
together avoided.  What  has  really  happened  in 
a  manner  is  that  the  enormous  side-thrust  which 
was  the  defect  in  these  machines  has  been 
practically  utilized  to  drive  the  Sleeper  engine. 
The  great  leakage  which  put  so  man)'  of  these 
engines  out  of  the  range  of  practical  usefulness 
has  been  reduced  in  the  Sleeper  engine  to  a 
factor  of  little  importance.  It  is  conceded  that 
it  has  been  these  two  factors,  i.  e.,  friction  of 
internal  parts  which  could  not  be  obviated,  and 
leakage  of  steam  by  and  between  surfaces  which 
it  was  impossible  to  pack  steamtight, 
which  has  hitherto  kept  engines  designed  for 
very  high  speeds,  with  great  compactness  of 
size  and  weight,  out  of  the  market. 

in  the  engines  of  the  circular  type,  used  for 
high-speed,  direct-connected  electric  lighting 
and  marine  work,  connecting  rods  are  not  used 
to  connect  the  flexible  wall  of  the  expansion 
chamber  and  the  crank-shaft.  Instead,  a  crank 
eccentric  is  provided,  and  upon  it  the  flexible 
walls  bear  by  means  of  rollers  one  after  the 
other,  as  steam  is  admitted  to  the  chambers 
consecutively. 


\ 
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Fig.  4. — Sectional  Elevation  of  25  h.p.  Compound  Engine. 

I.  steam  inlet  into  high  pressure  chamber.  2.  Exhaust  from  low  pressure  cham- 
ber. 3.  Inlet  and  exhaust  valves  for  high  pressure  chamber.  4.  High  pressure 
chamber.  s.  Inlet  and  exhaust  valves  for  low  p; essure  chamber.  6  I,ow  pressure 
chamber.  7.  Engine  body  used  for  steam  reservoir.  8.  Parts  of  flexible  wall  for 
high  pressure  chamber.  9.  I^ink  connecting  parts.  10.  Steam  tight  packing^lrips. 
II.  Roller  bearings.     12.  Connecting  rods.     13.  Crankshaft. 


are  of  an  advanced  design  which  has  for  its 
primary  object  the  ensuring  of  an  absolute  paral- 
lelism between  ihe  sha't  and  rollers,  preventing- 
effectually  the  binding  and  twisting  ten- 
dencies which  nullify  the  use  of  many  roller 
bearings. 

Leakaj^e  of  sieam  from  the  chambers  is  prevent- 
ed b}'  a  system  of  packing  strips  which  lake  up 
wear  automatically, and  require  no  attention  or  care 
whatever. 

Some  of  tlie  most  interesting  features  about  the 
Sleeper  engines,  and  those  to  which  the  manu- 
facturers direct  attention  especially,  after  the  ex- 
pansion chamber  and  the  valve  motions  and  gear, 
is  the  reversing  gear  on  the  marine  and  automobile 
engines.  It  is  operated  wiih  one  movement  oi 
I  he  reversing  lever,  without  special  gearing,  and 
is  instantaneous.  Another  feature  is  the  absence  of 
vibration,  "knocking,"  "slack,"  and  the  inertia 
movement  in  starting  and  stopping.  .Again,  by  the 
structure  of  these  engines  Ihej-  are  specially 
adapted  for  use  with  superheated  steam  at  high 
pressures,  being  in  accordance  with  ine  most 
advanced  steam  -  engineering  practice.  But  the 
features  which  the  manufacturers  lay  even  greater 
stress  upon,  and  10  which  they  are  now  directing 
ihe  attention  of  the  engineering  profession,  are 
of  much  more  importance  than  even  these.  We 
refer  to  the  steim  economy  which  several  series  of 
tests  in  McGill  University  Laboratory  has  distinctly 
proven  to  be  very  great, and  to  the  very  high  speeds 
attained  by  all  types  of  these  engines. 

The  tests  were  made  upon  simple  and  compound 
engines  of  the  type  shown  in  Fig.  i,  and  further 
illustrated  by  sectional  views  in  Figs.  3  and 
4,  and  collected  into  brief  form  are  as 
follows  : 


On  the  stationary  engines  of  the  rectangular  type,  valves  of 
the  Corliss  variety  are  used,  with  a  modification  as  to  the  valve 
gear.  On  the  other  hand,  a  valve  of  an  entirely  new  design 
is  used  on  the  engines  of  the  circular  type.  This  may  be 
studied  in  Fig.  6.  It  is  a  balanced  slide-valve,  operated  by 
an  eccentric  upon  the  shaft,  and  guided  in  straight  lines  across 
the  steam  inlet  port  openings  by  an  arrangement  of  elliptical 
ring  and  links. 

A  close  study  of  the  sectional  elevations  and  interior  views 
shown  in  Figs.  3,  4  and  5  will  show  the  great  care  that  has 
been  taken  with  regard  to  the  bearings  of  these  engines.  In  all 
cases  the  pins,  shafis,  and  other  rotative  parts,  the  rollers  them- 
selves, and  the  outer  sleeves  or  shells  in  which  the  bearing 
cages  revolve,  are  of  steel,   hardened  and  ground.    The  cages 


Trial 
No. 


TESTS  OF  12  B.  H.  P. 
Brake  H.  P.    K.  P.  M. 


563 
10.2 
131 


650 
707 
726 


SIMPLE,   SINGLE-ACTING  ENGINE. 

."^teani  used  per  Steam  Load.  BriL  T.  I'oits 
B.H.P.  per  hr.  Pressure.  per  B  H  V. 

56.5  lbs.  44         1/3  905 

40  4  "  53  t>47 

36.4    •■  84         Full.  500 


The  report  further  states  :  "  N'ariations  in  speed  between  650 


Fig.  5. — Interior  \'ik\v  of  Marine  "Enc.ini:. 

'"'i.  Frame.  12.  Parts  of  the  fleniblelVall  of  expansio"  chamber.  3. 
I,ink  connecting  pirts.  4.  Roller  b^.iring?  on  crank  eccentric.  3.  Crank 
eccentric.   6.jRetaining  ring. 


Fig.  6. — Valve  .Motion. 

1.  Valve  seat.  2.  Valve.  3.  Elliptic  parallel  ring  4  Links  5 
Relief  "ring. 

Ill  this  view  the  valve  Jiiolion  is  shown  detached  from  the  cnpine  bodv. 
The  line  of  contact  between  the  seat  and  rnlve  mar      plainly  seen  TVr 
motion  imparted  to  the  valve  bv  the  eccentric  is  circular,  and  the  rinc 
links  are  used  10  charge  or  guide  it  into  such  a  motion   that  Ihe  ' 
moves  acro.ss  the  port  opening  in  straight  lines     The  parallel  rinp  '  >; 
elliptic  the  valve  IS  free  to  move  inside  of  it  in  one  direction,  (ruir 
links  fr.slencd  at  one  end  to  the  valve  and  at  the  other  to  the  ring 
ring  and  valve  will  al.so  move  together  at  right  angles  to  the  first  direc:  -.  n, 
this  niovemeiit  being  also  guided  by  other  links  fastened  at  one  end  to 
the  seat,  and  at  the  other  to  the  ring.    The  mam  cr  of  securing  links  m»T 
he  plainly  seen . 


R.  V.  and  725  R.  P.  M.  made  very  little  diflFcroncc  in  the 
economy."  And  again  :  "This  is  an  exceptionally  good  resiilJ 
for  a  single-acting  engine,  and  I  believe  it  has  never  be«n 
oiinallea  by  any  single-cylinder  engine  of  this  small  sire.' 

It  was  a  natural  expectation  that  if  such  remarkable  ecv^nomv 
w.is  .itlained  by  a  simple  engine,  much  greater  efficiency  would 
ho  attained  by  engines  of  the  compound  order.  How  far  this 
expectation  h.ts  been  met  by  the  results  obtained  mn\  be  judgoil 
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from  the  figures  following,  taken  in  advance  from  an  official 
report  of  the  McGill  University  Laboratory. 

TESTS  OF  25  B.  H.  P.  COMPOUND,  DOUBLE-ACTING  ENGINE. 
Steam  Pres-    Load  Steam  Consumed  per  Vacuum 
sure  Gauge.  B.H. P.     B.H.P.  per  hour.  equal  to 

106  lbs.  23  25.3  lbs.  24.6  inches  of  mercury. 

62  lbs.  14  28.6  lbs.  22.  s  inches  of  mercury. 

The  following  are  selected  from  among  a  number  of  private 
trials  made  by  Mr.  Frank  H.  Sleeper: 


Trial 
No. 


25  B.  H.  P.   COMPOUND  ENGINE. 
Steam  Vacuum.  Cut  off  Cut-off  R.P.M.  Load 


Steam'used 


H.P. 


Int. 


H.P.  I,.P. 


I       52  lbs.    5  lbs. 

8  85  lbs.  liVi  lbs. 

9     


22  m. 
22  in. 
22  in. 


714 
600 
333 


B.H.P.  per  B  H.P. 

per  hour. 
16.4  26.5  lbs. 
25.25  26.75  lbs. 
12.75       26.  lbs. 


A  curious  and  yet  important  feature  of  these  engines,  which  is 


Fig.  7. — Marine   Engine,   with    Steam-Chest  Cover  Re- 
moved, Showing  Valve  Motion,  with  Lower  Left- 
Hand  Steam-Port  Open. 


I.  Engine  frame.  J.  Valve  seat.  3  Valve.  4.  Relief  ring, 
trie.   6.  Inner  rever.iing  sleeve.   7.  Outer  reversing  sleeve. 


5.  Eccen- 


shown  by  such  tests  as  the  above,  is  that  very  little  difference  is 
made  in  the  efficiency  whether  running  at  half  or  full  speed. 

Despite  the  very  high  speeds  at  which  the  compound  engine 
referred  to  was  run,  the  Professor  in  charge  of  the  Laboratory 
managed  by  means  of  an  ingenious  arrangement  to  lake  off  some 
indicator  cards,  and  some  of  these  we  hope  very  soon  to  present 
to  the  readers  of  the  Electrical  News.  We  will  inform  them 
in  advance  that  the  cards  have  an  ideal  form,  and  accord  so 
closely  10  the  perfect  card  that  there  is  apparently  no  leakage 
whatever  in  the  engine. 

With  reference  to  the  other  point,  i.e.,  (hat  of  high  speed, 
there  is  much  more  in  it  than  is  usually  thought,  and  this  is  a 
point  which  such  a  discussion  as  the  foregoing  brings  up  clearly. 

One  of  the  principal  losses  in  a  steam  engine  is  that  due  to 
condensation  on  the  cylinder  walls.  In  the  best  engines  such  a 
loss  may  be  only  25  per  cent.,  while  in  the  worst  types  it  may  be 
as  much  as  70  per  cent.  By  practical  experiment  it  has  been 
foimd  that  increasing  the  speed  of  the  engine  has  the  effect  of 
decreasing  this  loss.  In  an  engine  running  at  400  r.  p.  m.  the 
loss  is  but  one-c)uarter  of  that  in  one  running  at  120  r.p.m.  Con- 
sequently, leavmg  friction  aside,  the  higher  the  speed  the 
greater  the  economy,  and  at  1000  r.  p.  m.  the  loss  from  this 
cause  would  be  nil.  The  leakage  of  steam  past  valve  and  piston 
is  another  and  serious  loss  which  is  minimized  by  high  speeds. 
Let  us  suppose,  for  example,  that  an  engine  running  at  too  r.p.m. 
leaks  steam  in  this  way  to  the  extent  of  5oJper  cent,  of  its  useful 
supply.     Now,  let  the  speed  be  increasetl  to  1000  r.  p.  m.,  while 


densations,  and  tending  constantly  to  greater  and  greater 
efficiency. 

The  working  parts,  besides  being  in  mechanical  balance, 
are,  by  comparison,  very  small  and  light;  this  materially  assists 
in  the  diminishing  of  noise  and  vibration.  Even  when  running  as 
high  as  2500  r.p.m.  stability  is  a  marked  feature  of  these  engines. 
On  engines  of  the  circular  type,  a  flywheel  is  unnecessary. 
These  engines  are  used  for  marine  and  automobile  service.  The 


I.  Pin  or  .shaft 


Fig.  8. — Roller  Bearings. 

2.  Cage  for  rollers.    3.  Rollers.   4.  Outer  sleeve 


the  steam  pressure  remains  the  same.  Il  will  be  seen  at  once 
that  the  leakage  per  hour  has  not  been  increased,  while  the 
power  has  been  increased  tenfold,  reducing  the  leakage  from  50 
to  5  per  cent. 

The  secret  of  the  high  efficiency  of  the  Sleeper  engine  is 
claimed  by  the  inventor  to  lie  in  the  reduction  of  friction  and 
weight  of  the  working  parts  to  such  an  extent  as  to  permit  of 
very  tiigh  speeds  being  attained  without  danger,  as  is  evidenced 
by  the  lack  of  noise  and  vibralicMi,  lessening  leakages  and  con- 


Fig.  9. — 3^   Kilowatt,    Direct    Current,  Multipolar, 
Sleeper  Generator,  Direct-Connected  to  Throttle- 
Governed  Sleeper  Engine  on  Same  Base.    R.P.  M. 
1000.    Base  Dimensions,  18  in.  x  31  in.  Weight, 
Complete,  600  Pounds. 

weights  of  the  frame  and  moving  parts  are  well  distributed  and 
all  bearing  surfaces  are  generously  proportioned. 

Referring  especially  to  automobile  work,  an  engine  which  the 
inventor  claims  to  be  perfect  has  been  designed  especially  for 
such  service. 

It  is  dust-proof,  fool-proof,  weighs  but  fifty  pounds  in  a  6  h.p. 
size,  is  economical  of  steam,  simply  and  perfectly  lubricated, 
reverses  instantly  and  without  special  gearing,  of  rapid  control  in 
every  particular,  without  vibration  and  without  fl3'vvheel,  and 
operates  with  superheated  steam  at  high  pressures. 

The  use  of  engines  of  the  Sleeper  type  generally  throughout 
the  ship-building  countries  will  be  certain  in  the  end  to  effect 
modification  in  marine  architecture  of  the  most  far-reaching 
kind,  and  will  tend  in  many  ways  to  important  economies  of 
every  kind  in  general  cost  and  maintenance. 

In  this  connection  it  is  interesting  to  know  that  the  Sleeper  En- 
gine Company  has  had  an  exhibition  steam-launch  in  the  vicinity 
of  Montreal  all  the  past  season,  operating  under  circumstances 
of  unusual  interest.  The  combination  consisted  of  an  engine  of 
the  Sleeper  marine  type,  connected  to  an  automobile  coil  boiler, 
of  the  latest  quick-steaming,  semi-flash,  non-explosive  kind. 
Liquid  fuel  was  used,  it  being  forced  into  the  vaporizer  under  a 
heavy  air  pressure.  Here  we  have  the  three  requisites  for  the 
perfect  power  unit  of  the  future — i.e.,  fuel  in  a  cheap,  convenient 
form,  capable  of  generating  intense  heat  very  quickly  and  of  be- 
ing regulated  automatically  by  the  steam  pressure  in  the  boiler  ; 
a  non-explosive,  water-tube  boiler  capable  of  generating  250 
pounds  of  steam  in  five  minutes,  light,  compact,  safe,  and  reliable; 
and  an  engine  of  exceptional  steam  economy,  running  at  very 
high  speeds,  reversing  instantly,  and  without  noise  or  vibration. 

The  high  speeds  which  make  these  engines  so  valuable  in 
other  lines  will  be  seen  at  once  to  be  of  incalculable  value  in 
electrical  work,  and  the  service  rendered  so  far  has  been  un- 
mistakably towards  a  still  greater  econoiny  in  electric  lighting 
and  general  power.  The  high  speeds  enable  one  to  take  ad- 
vantage of  the  greater  efficiency  of  generators  when  run  fast,  and 
enables  at  the  very  least  double  the  power 
to  be  laid  down  in  the  same  station  plant 
space  as  compared  with  slow  speed  units, 
while  the  parts  are  not  nearly  so  cum- 
ben'ome  and  massive,  and  may  be  much 
more  readily  handled  and  moved  about  the 
station.  The  great  reductions  effected 
in  the  size  and  weight  of  the  engines 
themselves  places  them  at  a  great  ad- 
vantage in  one  respect,  i.  e.,  that  unlike 
all  other  units,  in  which  the  generator 
may  be  said  to  be  placed  upon  an  exten- 
sion of  the  engine  base,  with  the  Sleeper 
engine,  and  that  too  despite  ihc  much 
higher  speeds  -the  positions  are  reversed,  and  the  engine  is 
placed  upon  an  extension  of  the  generator  base.  Nothing  else 
will  give  such  a  vivid  idea  of  the  cotnpactness  and  small-floor- 
space  dimension,"-  of  hese  engines.  In  operation  the  direct  con- 
nected units  are  aiiotmalic,  the  valve  being  set  at  the  most  econ- 
omical point  of  cut-off,  and  llic  engine  being  IhrOllle-governed. 
With  such  ;iti  automatic  i-onlrol  tlie  lights  are  free  from  fluctua- 
tion, the  speed  being  positively  maintained. 

G.  D.  Hartley, 
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A  newspaper  dispatch  of  Novem- 
The  CKambly  Plant,  ber  30th  convejed  the  informa- 
tion that  a  portion  ot  the  dam  of 
the  Chambly  Manufacturing  Company  at  Chambly, 
Quebec,  had  on  that  day  been  carried  away.  It  is 
understood  to  be  the  intention  to  build  a  new  coffer- 
dam, which  will  probably  be  completed  within  a  month. 
Since  its  inauguration,  less  than  five  years  ago,  this 
plant  has  been  particularly  unfortunate.  This  is  the 
second  time  that  the  dam  has  broken  away  ;  the  origi- 
nal water  wheels  have  been  replaced  by  others  of 
different  type  ;  the  generators  have  been  rewound  ;  and 
material  changes  have  been  made  in  the  switchboard. 
In  the  construction  of  the  plant  engineering  advice  of  a 
high  standard  was  secured,  but  notwithstanding  this 
and  other  precautions  the  changes  to  which  we  refer 
were  found  advisable.  These  circumstances  indicate 
that  as  a  rule  water  power  is  not  as  reliable  as  steam. 


Canada  has  entered  on  a  period 
C«^n^d^'s  Develop-         development    which  seems 

likely  to  rival  that  of  the  United 
States.  Almost  every  day  brings  news  of  some  colos- 
sal enterprise,  and  we  are  becoming  so  accustomed  to 
such  announcements  that  as  a  rule  we  receive  them 
with  but  very  moderate  surprise.  The  declaration 
however  by  the  authorities  of  the  Grand  Trunk  Rail- 
way Company  of  their  purpose  to  begin  immediatelv 
the  construction  of  a  line  by  way  of  the  Peace  River 
Valley  to  the  Pacific  Coast,  has  naturally  awakened  the 
deepest  interest  from  one  end  of  the  country  to  ihe 
other.  The  announcement  is  a  declaration  of  confid- 
ence in  the  future  of  our  great  northwest  territory 
that  must  greatly  redound  to  the  benefit  of  this 
country.  The  expenditure  of  something  like  $100,000,- 
000  in  the  construction  of  the  new  transcontinental  line 
will  help  to  extend  and  maintain  for  some  time  to  come 
the  prosperous  conditions  which  now  prevail,  while  the 
inflow  of  population  following  the  opening  up  of  a  vast 
and  fertile  territory,  will  permanently  broaden  the 
market  for  manufactured  products.  The  future  great- 
ness of  Canada  seems  now  to  be  assured  and  consider- 
ing the  rapid  movement  of  events  in  these  days,  another 
decade  will  probably  witness  its  realization. 


President,  W.  OELSCH LAGER 
Vice-President,  H    E.  TERRV, 
Secretary,  W  INGLIS, 
Treasurer,  J.  IRONSIDES, 
Conductor,  J.  STRUTHERS, 
Door  Keeper  N.  AN, 
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The  amenities  of  modern  busi- 

The  Recent  Street  Rail-       ,  ,     i-j-,    „„  j  t 

„  ,  ness    lite   and    relaxation  from 

way  Oonventiorv. 

its  Strict  routine  and  discipline 
are  tew  and  far  between.  It  was  therefore  with 
great  pleasure  that  we  were  able  to  publish  last  month 
the  names  of  most  ot  our  larger  street  railway  compan- 
ies as  among  the  number  of  those  who  saw  tit  to  give 
various  of  their  departmental  heads  the  oppor! unity 
which  was  afforded  by  the  recent  Detroit  meeting  of 
the  American  Street  Railway  As-ociation  to  meet 
those  who  have  duties  and  responsibilities  much 
the  same  as  their  own,  and  to  inspect  and  become  "lore 
or  less  familiar  with  the  latest  developments  and 
specialties  in  modern  electric  railway  practice.  No 
man  who  is  for  ever  conlincd  to  the  routine  and  methods 
of  his  own  particular  company  can  be  expected  to  pro- 
duce results  as  good  as  he  might  be  capable  of  were  he 
given  the  opportunity  to  rub  against  other  men  and  their 
ideas.  We  look  for  great  benefits  from  the  visits 
of  the  various  delegates — not  only  from  the  introduction 
of  new  apparatus   or  methods  which  those  concern  d 
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may  decide  to  be  beneficial  to  tiieir  respective  companies, 
but  also  from  the  closer  and  more  permanent  relations 
induced  between  the  companies  and  their  employees  ; 
it  is  to  be  hoped  that  the  example  which  has  been  set 
will  be  followed  to  an  increasing  extent  each  year.  By 
the  way,  it  was  an  open  secret  during  the  progress  of 
the  meeting  that  difficulty  was  being  experienced  in 
selecting  a  meeting  place  for  next  year,  in  view  of 
which  an  invitation  from  Toronto  would  doubtless  be 
acceptable.  No  one  can  doubt  but  that  if  the  convention 
were  to  come  here  the  benefit  derived  therefrom  would 
be  large,  not  only  by  the  city  itself  but  also  by  the 
country  at  large. 


A  correspondent  forwards  to  the 
Fire  R.isks.  Insurance  and  Finance  Chronicle, 

Montreal,   the  following  extract 
from  an  insurance  book  published  in  1895  • 

"  Friction  of  machinery  is  one  of  llie  mo5t  common  causes  of 
fire,  especially  at  night.  The  shaft  heats  from  the  centre,  and 
the  heat  may  increase  and  spread  after  the  machinery  has 
stopped." 

The  correspondent  states  that  while  fully  agreeing 
with  the  first  part  of  the  above  statement  he  is  skeptical 
as  to  the  latter,  and  a<ks  for  proof  or  disproof  thereof. 
As  it  does  not  seem  meet  that  apparently  erroneous 
statements,  which  concern  apparatus  handled  by  a  large 
portion  of  our  subscribers,  should  go  uncorrected,  we 
would  state  what  we  consider  the  correct  view  of  the 
case.  The  heating  of  a  shaft  does  not  take  place  from 
the  centre,  but  from  the  outside,  the  point  where  the 
friction  against  the  bearing,  which  is  the  source  of  the 
heat,  exists,  though  the  centre  may  get  hotter,  ulti- 
mately, than  the  outside.  If,  when  matters  were  in 
this  condition,  both  as  regards  the  bearing  as  well  as 
the  shaft,  the  machinery  were  stopped,  the  radiation 
will  be  much  less  because  the  surrounding  air  is  now 
still,  consequently  the  heat  stored  up  in  the  interior 
may  by  convection  increase  the  heat  of  the  exterior  to 
a  point  above  that  at  which  it  was  when  in  motion,  but 
neither  the  total  heat,  nor  the  temperature  of  the  hot- 
test part,  can  possibly  increase  after  the  apparatus  has 
been  brought  to  rest,  and  therefore  the  source  of  the 
heat,  namely,  the  friction  of  the  journal  against  its 
bearings,  is  entirely  eliminated.  The  case  is  similar  to 
that  of  a  motor  or  dynamo,  in  which  the  heat  of  certain 
parts,  such  as  the  ends  of  the  windings  outside  the 
poles,  the  outside  surface  of  the  armature  and  commu- 
tator connections,  may  rise  materially  as  soon  as  shut 
down,  due  to  the  fact  of  the  radiation  being  greatly 
reduced  because  it  is  not  now  moving  rapidly  through 
the  air  ;  the  heat  from  the  inside  of  the  windings  and 
commutator  bars  tends  to  spread  and  equalize  through 
all  parts,  though  both  the  total  heat  and  the  tempera- 
ture of  the  hottest  part  begin  to  fall  the  instant  the 
apparatus  is  shut  down,  and  thus  the  flow  of  current 
and  magnetism,  the  sources  of  the  heat,  are  stopped. 


The  Clergue  power  plant  on  the 
""Tafr""'"      ^^'^erican  side  of  the  .Soo,  which 

was  opened  with  much  eclat  not 
long  ago,  though  second  only  to  Niagara  in  its  total 
capacity,  which  is  about  45,000  horse  power,  possesses 
no  very  special  features  in  the  lay-out  of  the  generators, 
which,  80  in  number,  part  Westinghouse  and  part 
Stanley,  are  all  of  the  revolving  field  type,  and  rated  at 


400  k.w.  each,  though  when  we  come  to  look  over  the 
switchboard  controlling  it.  we  find  rnany  new  and  most 
interesting  devices.  In  the  first  place,  there  had  to  be 
faced  the  problem  of  arranging  a  board  which  would  be 
practicable  as  far  as  length  was  concerned,  as  it  made 
according  to  standard  practice  it  would  have  extended 
to  nearly  300  feet,  and  so  it  was  finally  decided  that  it 
should  be  built  in  three  sections  arranged  so  as  to  form 
three  sides  of  a  12  foot  square,  these  small  dimensions 
being  rendered  possible  by  making  each  generator 
panel  but  six  inches  wide,  and  by  mounting  above  them 
those  for  the  feeders,  which  are  half  as  many  in  num- 
ber. The  control  of  all  the  different  parts  of  the  equip- 
ment is  that  known  as  the  pilot  system,  whereby  none 
of  the  main  circuits  are  themselves  brought  to  the 
board,  which  consequently  contains  only  shunt-circuit 
instruments  and  small  switches  for  controlling  the  relays 
which  operate  through  solenoids  the  main  switches. 
Any  failure  of  the  energizing  current  in  these  relays  re- 
sults in  the  instantaneous  opening  of  all  those  main 
switches  which  it  controls,  this  action  being  similar  to 
the  safety  principle  of  the  block  system  of  signals  for 
railways,  where  any  interruption  either  from  a  short  or 
open  circuit  immediately  sets  all  the  semaphores  to 
danger.  This  controlling  equipment  comprises  not 
only  that  necessary  for  the  handling  of  the  generators 
and  feeders,  but  also  for  thit  of  the  wheels,  which  can 
be  started  and  stopped,  speeded  up  or  slowed  down,  by 
means  of  switches  provided  on  the  generator  panels.  In 
this  connection  it  is  interesting  to  note  that  the  water- 
wheel  governors,  which  are  of  the  Lombard  type,  in- 
stead of  being  equipped  each  with  its  own  pump,  as  is 
the  usual  practice,  are  supplied  on  what  might  be  call- 
ed the  central  energy  system  from  one  common  pres- 
sure reset  voir.  0>ving  to  the  narrowness  of  the  panels 
the  generator  rneters  are  all  very  close  together,  and 
naturally  being  at  the  same  level,  their  needles,  when 
all  are  carrying  their  proper  share  of  the  load,  form 
almost  a  straight  line  round  the  board.  Any  variation 
from  normal,  as  indicated  by  some  one  pointer  being 
out  of  the  line,  is  therefore  at  once  noticeable,  and  the 
work  of  correcting  the  difficulty  which  it  indicates, 
owing  to  the  control  of  the  wheels  as  well  as  of  the 
generators  being  on  the  same  panel,  takes  practically 
no  time.  In  addition  to  the  above  special  features  the 
board  possesses  the  usual  equipment  of  double  bus-bars, 
switch  indicating  lamps,  bus-bar  coupling  switches, 
etc.,  and  will  doubtless  give  a  good  account  of  itself  in 
the  somewhat  difficult  task  which  it  has  before  it. 

ELECTRICAL  MACHINERY. 

Orders  have  been  placed  l)y  the  autliorities  of  Queen's  College, 
Kingston,  with  seven  or  eight  Canadian  firms  for  some  very 
intricate  electrical  equipment  for  the  new  Engineering  Building, 
fn  the  study  of  electrical  and  mechanical  engineering,  a  great 
many  generators,  transmitters,  various  kinds  of  batteries,  and 
motors  ar^  needed,  and  especially  some  very  fine  electrical 
devices  for  cutting  and  separating  minerals  and  for  separating 
various  fiinds  of  ores.  The  college  authorities  have  spent  over 
$5,000  in  electrical  equipment  and  were  able  to  get  almost  every- 
thing they  wanted  from  Canadian  firms.  The  machinery  ordered 
is  now  arriving  anil  will  at  once  be  placed  in  posiiion  inider  the 
supervision  of  Prol.  Dupuis,  dean  of  the  l''aculty  of  Science,  and 
I'rof.  L.  W.  Gill,  li.Sc,  who  has  charge  of  the  subjects  of  mechani- 
cal and  electrical  engineering.  The  growing  importance  of  this 
new  department  of  Queen's,  for  the  erection  of  which  the  Ontario 
Government  voted  $35,000,  may  be  partially  understood  when 
it  is  stated  that  there  are  at  least  fifty  per  cent,  more  students 
taking  electiical  engineering  now  than  there  were  in  the  1901-2 
session. 


212 


TME  CANADIAN  ELECTRICAL  INEWS 


December,  1902 


J   QUESTIONS  AND  ANSWERS  t 

"J.  M."  :  What  certificate  is  required  of  the  men  in 
charge  of  electric  light  plants? 

Ans. — None  at  all  as  far  as  the  electric  machinery  is 
concerned,  but  if  it  be  driven  by  steam  power  it  must 
be  operated  by  a  man  who  has  the  necessary  certificates 
as  a  steam  engineer  ;  if  driven  by  water  power  none 
are  neccessary. 

"Station  Superintendent":  Should  the  ammeters  of 
my  two  generators  be  connected  in  the  positive,  nega- 
tive or  equalizer  leads  ?  Does  it  make  any  diflFerence 
where  the  series  coils  are  put,  in  the  positive  or  nega- 
tive sides  ? 

Ans. — The  series  coils  may  be  connected  into  either 
the  positive  or  negative  leads,  as  may  be  most  conven- 
ient; and  the  ammeters  must  be  connected  into  the  lead 
of  opposite  polarity  to  that  in  which  you  put  the  series 
coils.  If  they  are  put  in  the  same  side  they  will  not 
register  that  current  which  may  be  passing  through 
the  equalizer  and  the  series  field  ot  the  other  generator. 
If  inserted  in  the  equalizer  lead  they  will,  of  course, 
register  only  that  current  passing  through  it,  which 
usually  is  but  a  small  part  of  the  load  on  the  machine. 

"Reader"  :  What  changes  are  necessary  to  make  a 
1 10  volt  watt  meter  suitable  for  use  on  a  52  volt  circuit, 
and  vice  versa,  to  make  a  52  volt  instrument  register 
correctly  on  a  iio  volt  line? 

Ans. — In  the  first  case  no  changes  are  necessary,  the 
instrument  taking  account  of  all  changes  in  voltage  and 
consequently  slowing  down  to  half  the  speed  which  it 
would  run  with  the  same  current  at  104  volts.  Regard- 
ing the  second  point,  a  52  volt  instrument  will  register 
correctly  on  110  volts,  but  as  twice  the  normal  current 
will  pass  though  the  potential  coil  it  will  very  quickly 
burn  out,  so  that  it  is  necessary  to  insert  in  series  with 
the  potential  circuit  a  resistance  which  should  be  of 
such  a  value  as  to  increase  the  total  resistance  of  this 
circuit  to  approximately  twice  its  original  amount,  the 
constant  on  the  dial  being  increased  accordingly. 


An  eastern  electric  company  write  as  follows  : 
"What  horse-power  wheel  is  required  to  run  a  5  k.w. 
exciter  for  a  200  k.w.  S.K.C.  generator?  We  wish  to 
regulate  our  line  voltage  more  owing  to  variations  of 
speed  of  dynamo". 

Ans. — The  output  of  a  wheel  required  to  drive  a  5 
k.  w.  exciter  at  full  load,  allowing  for  the  losses  in  the 
drive  (belting,  gearing,  etc.,)  and  in  the  exciter  itself, 
would  be  just  about  10  h.p.,and  this  would  be  about  as 
small  a  wheel  as  would,  in  ordinary  cases,  lj)e  desirable 
to  install,  though  as  it  is  the  general  practice  to  make 
the  exciter  somewhat  larger  than  the  exciting  capacity 
actually  required,  you  will  doubtless  find  it  possible  to 
drive  the  exciter  at  the  actual  output  required  to  excite 
the  generator  by  a  somewhat  smaller  wheel.  For  the 
exact  exciting  current  and  voltage  required  you  should 
consult  the  makers  of  the  apparatus. 


"  G.  R.",  Montreal  :  I  want  to  operate  a  number  of 
bells  from  a  single  push  button,  all  of  them  to  ring  at 
the  same  time.     How  should  I  connect  them,  in  series 


or  in  multiple?  What  way  should  the  batteries  be 
connected  ? 

Ans. — You  will  probably  find  it  best  to  connect  all 
the  bells  in  parallel,  though  it  will  perhaps  take  a  little 
more  wire.  If  they  are  wired  in  series  all  but  one  will 
have  to  have  the  interrupter  taken  ofT,  all  the  mak- 
ing and  breaking  of  the  circuit  being  done  at  this  one 
bell.  Should  anything  go  wrong  with  it  none  of  them 
will  ring,  whereas  if  they  are  in  multiple  trouble  with 
any  one  will  not  affect  the  remainder.  Your  batteries 
will  have  to  be  connected  to  suit  the  num.ber  and  size 
of  bells  j'ou  use;  you  may  need  two  or  three  sets  in 
parallel,  each  set  consisting  of  two,  or  perhaps  three 
cells,  connected  in  series.  A  much  preferable  method, 
if  you  have  the  necessary  dynamo  current  available,  is 
to  operate  the  bells  by  connecting  them  in  shunt  to  part 
of  a  suitable  resistance  connected  across  the  circuit 
supplied  from  the  dynamo,  and  thus  do  away  with  the 
batter}'  entirely. 

"  Student  "  :  Why  are  temperatures  relating  to 
electrical  machines  nearly  always  measured  in  the  Cen- 
tigrade scale,  when  the  type  of  thermometer  in  general 
use  is  the  Fahrenheit  ?  What  is  the  rule  for  changing 
a  reading  from  Centigrade  to  Fahrenheit  ? 

Ans. — -The  Centigrade  scale,  as  its  name  implies, be- 
longs to  the  decimal  system,  which  is  recognized  by  en- 
gineers and  scientists  as  much  to  be  preferred  to  the 
many  other  tables  and  scales  which  it  is  designed  to  re- 
place,and  as  it  can  be  used  in  electrical  practice  without 
its  adoption  causing  the  confusion  and  enormous  ex- 
pense such  as  would  accompany  the  introduction  of 
decimal  coinage  into  England, or  the  metric  system  of 
weights  into  this  country,  it  is  used  by  electrical 
engineers  as  one  step  towards  the  introduction  of  a 
universal  and  world  -  wide  system  of  weights 
and  measurements.  To  convert  a  Centigrade 
reading  into  a  Fahrenheit  multiply  it  by  1.8  and  adJ 
32,  though  it  should  be  noted  that  this  is  not  the  cor- 
rect rule  for  converting  a  rise  of  temperature,  which  if 
expressed  in  Centigrade  terms,  should  be  multiplied  by 
1.8  only,  without  adding  32,  to  express  it  as  a  rise  in 
Fahrenheit  degrees.  Thus  a  temperature  of  40'  C  = 
104°  F. ;  a  rise  of  40'  C  =  a  rise  of  72'  F. 

"Ordinary  Reason":  Can  any  one  give  a  valid 
reason  why  the  underwriters  call  for  No.  16  flex-cord 
on  drop  lights  ?  It  appears  that  when  they  are  already 
limited  to  the  use  of  only  one  light  on  a  cord  that  No. 
18  cord  would  be  miles  big  enough.  It  makes  con- 
spicuous and  cumbersome  something  that  it  is  desirable 
to  look  otherwise.  If  No.  18  cord  will  carry  5  lamps 
of  i6  c.  p.  without  any  perceptible  heat,  and  it  is  pro- 
tected with  a  suitable  fuse  in  the  rosette  and  fibre  lined 
socktts,  what  more  can  be  required.  It  will  yet  come 
to  No.  0000  cable  protected  with  iron  conduits  covered 
with  rubber  hose  taped  and  painted  for  8  c.  p.  lamps, 
and  the  dear  knows  what  for  16? 

.•Xns. — You  must  have  been  misinformed  on  this 
point,  as  the  rules  allow  the  use  of  No.  18  flex  cord, 
but  not  smaller,  but  as  this  style  of  wiring,  owing  to 
the  exposed  position  which  it  occupies,  is  peculiarly 
subject  to  strains  and  pulls,  nothing  smaller  than  No. 
16  is  really  nieclTanically  safe.  In  tliis  connection  must 
be  taken  into  account  the  fact  that  any  break  will  affect 
both  conductors,  and  thus  be  much  more  likciv  to  cause 
a  short  than  in  other  styles  of  wiring,  and  on  top  ot 
this  is  the  fact  that  in  the  great  m.-ijority  of  cases  it  is 
the  midst  of  material  which  is  highly  inflammable. 
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ELECTRICAL  PLANT  FOR  THE  McCLARY 
MANUFACTURING  COMPANY. 

The  McClary  Manufacturing  Company,  of  London, 
Ont.,  who  are  now  building  a  large  new  foundry  and 
erecting  shop  at  the  foot  of  William  street,  adjacent  to 
the  Thames  river,  in  that  city,  have  decided  to  adopt 
electric  power  for  the  operation  of  their  entire  works. 
For  this  purpose  they  are  now  building  a  power  station 
100  X  56  feet,  with  coal  house  extension  40  x  50  feet  sit- 
uated about  200  feet  from  the  new  building.  The  plans 
for  the  power  station  were  prepared  by  Messrs.  Moore 
&  Henry,  architects,  of  London,  and  provide  for  a  brick 
and  steel  structure,  wilh  concrete  floors  and  a  large 
pit  for  the  condensing  apparatus  and  feed  pumps  and 
heaters.  The  plans  and  specifications  of  equipment 
were  prepared  and  the  plant  installed  under  the  super- 
vision of  Mr.  Roderick  J.  Parke,  consulting  electrical 
engineer,  of  Toronto. 

The  boiler  plant  will  consist  of  a  battery  of  three  100 
h.p.  Scotch  internal-fired  boilers,  with  Morrison  sus- 
pension furnaces  and  equipped  with  Jones  improved 
underfeed  stokers.  A  6x6  Robb-Armstrong  automatic 
engine,  furnished  by  the  Robb  Engineering  Company, 
of  Amherst,  N.S.,  will  drive  the  forced  draft  fan  for  the 
stokers.  Provision  is  made  for  the  installation  of  a 
fourth  boiler  when  required.  In  conjunction  with  the 
boiler  plant  there  will  be  a  duplex  mechanical  induced 
draft  equipment,  thus  dispensing  with  the  necessity  and 
expense  of  a  high  chimney.  There  will  also  be  installed 
a  400  h.  p.  Green  fuel  economizer,  and  feed  water 
heaters  and  purifiers  of  the  latest  approved  type.  The 
working  steam  pressure  will  be  160  pounds  per  square 
inch. 

Every  facility  will  be  provided  for  obtaining  and  hand- 
ling the  fuel  supply  at  the  minimum  of  cost.  A  railway 
siding  will  extend  by  a  trestle  through  the  coal  house 
and  the  coal  will  be  dumped  from  the  cars  into  a  receiv- 
ing hopper,  thence  distributed  to  the  coal  storage  bins 
and  when  required  will  be  carried  by  conveyors  to  the 
bunkers  is  the  boiler  room.  The  bunkers  will  have  a 
total  capacity  of  60  tons,  while  the  coal  house  will  be 
capable  of  storing  600  tons.  The  coal  handling  ma- 
chinery will  be  driven  entirely  by  electric  power. 

The  engine  equipment  will  include  a  12  and  20  x  74 
inch  tandem  compound  Peerless  engine  from  the  works 
of  E.  Leonard  &  Sons,  London.  This  engine  will  be 
direct-connected  to  a  125  k.  w.  250  volt  direct-current 
generator  of  Westinghouse  make.  The  unit  will  fur- 
nish power  tor  the  new  factory  and  will  be  supplemented 
eventually  by  a  similar  125  k.w.  dynamo  and  engine  to 
furnish  power  for  driving  the  present  factory,  about  one 
mile  distant. 

There  will  be  installed  at  once  a  second  unit  consist- 
ing of  a  10  X  10  inch  Peerless  engine  and  a  50  k.w.  250 
volt  direct-current  Westinghouse  generator.  This  will 
be  used  to  furnish  additional  power  for  lighting  when 
required  and  for  the  cupola  blower  service.  'I'his  unit 
will  be  operated  in  parallel  with  the  125  k.  w.  unit  for 
from  two  to  four  hours  per  day  in  taking  care  of  extra 
load. 

The  distribution  in  the  prcst-nt  inul  new  factories  will 
be  by  250  volt  two-wire  system,  with  three-wire  500 
volt  transmission  from  the  power  station  to  the  pre- 
sent factory  up-town.  It  is  expected  that  the  power 
station  will  he  in  operation  by  April  isl,  H)"V 
instructions  of  the   company  to  thfir  engineer  call  for 
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the  design  of  a  plant  of  the  highest  possible  commercial 
efficiency  commensurate  with  a  reasonable  expenditure, 
and  it  is  expected  that  when  completed  this  plant  will 
rank  as  one  of  the  most  complete  and  up-to-date  power 
station  for  a  manufacturing  establishment  yet  built  in 
Canada. 

ELECTRIC  LIGHT  INSPECTION. 

The  annual  report  of  the  Inland  Revenue  Department 
of  Canada  furnishes  particulars  regarding  the  inspection 
of  electric  light  during  the  year  ending  June  30th,  1902. 
The  fees  for  the  inspection  of  meters  were  $16,373.75, 
and  for  registration  of  companies  $5,055,  making  a 
total  of  $21,428.75.  The  expenses  of  inspection  were 
$5,172.94,  and  there  was  expended  on  standard  in- 
struments the  sum  of  $4,088.74,  leaving  a  net  revenue 
of  $12,167.07.  On  July  I,  1902,  the  annual  registra- 
tion fees  for  electric  lighting  companies  were  reduced 
to  $5  for  companies  having  installation  of  500  lamps 
and  under,  $10  for  over  500  lamps  and  not  exceeding 
2,000  lamps,  and  $25  in  excess  of  2,000  lamps. 

Of  1 2,276  electric  light  meters  presented  for  inspec- 
tion, 12,022  were  accepted  as  coming  within  the  error 
tolerated  by  law,  152  were  rejected,  and  102  were 
verified  after  first  rejection.  The  following  table  fur- 
nishes the  details : 


esented. 

Vertified  as  with- 
in the  error  tol- 
erated by  law. 

Rejected. 

V  e  r  t  i  fi  ed 
after  First 
Rejection. 

Divisions. 

Number  Pr 

Correct. 

Fast 

Slow. 

Unsound.  1 

Fast, 

Slow.  1 

Correct.  | 

Fast. 

_o 

Belleville  

463 

658 
640 

270 
320 
216 

84 

109 
106 

231 
202 

I 

21S 

2 

2 

2,036 
1,609 
2,895 

384 
174 
1,581 
400 
5 

529 
714 
827 

374 

2 

1,090 
642 
417 
252 
18 

7 

8 

3 
22 

9 

I 

5 

57 

21 
I 

Montreal  

4 

3 

23 

14 
I 

5 
I 

1,029 

27 
88 

2 

88 

St  John  

491 
656 
12 

105 
434 
I 

III 

275 
66 

Halifax  

119 

4 

1 

14 

14 

2 

3 

Cliarlottetown  

5 

2 

373 
797 
502 

lOI 

61 

211 

Vancouver   

187 
166 

196 
116 

391 

220 

5 

6 

12 

Totals  

12,276 

4,432 

3,570 

4,020 

12 

103 

37 

51 

25 

26 

The  report  shows  that  there  are  now  registered  in 
Canada  315  electric  lighting  companies,  of  which  200 
are  in  Ontario,  49  in  Quebec,  i  1  in  New  Brunswick, 
24  in  Nova  Scotia,  3  in  Prince  I'^dward  Island,  12  in 
Manitoba  and  the  Territories,  and  16  in  British  Colum- 
bia. The  report  of  i8()9  showed  a  registration  of  276 
companies,  so  that  within  three  years  31)  new  companies 
have  commenced  business.  Then  existing  companies, 
however,  have  obviously  greatly  extended  their  business, 
as  the  niunber  of  arc  lamps  operated  increased  during 
the  three  years  from  10,960  to  12,884,  and  the  number 
of  incandescent  lamps  from  546,672  to  984,956.  I'^sti 
mating  that  one  arc  lamp  is  ccjual  to  ten  incandescents, 
there  were  in  use  in  i89<)  the  eciuivalent  to  656,200 
incandescents,  and  in  1902  the  eciuixalont  to  1,113,796 
incandescents,  an  increase  during  three  )oars  of  over 
75  per  cent. 

The  comparison  may  be  cari  ied  fin  thor  as  showing 
the  greater  efliciency  of  the  meters  on  the  market  to-day 
as  compared  wilh  those  manufactiu'ed  three  years  ago. 
In  i8g()  196  meters  were  relectcd  out  of  a  total  of  5,762, 
whereas  this  year  only  256  were  rejected  out  of  a  total 
ol  1  2,27*)  meters. 
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THE  MONTREAI.ISTREET  RAILWAY 
COMPANY. 

The  forty-second  annual  meeting-  of  the  Montreal 
Street  Railway  Company  was  held  in  Montreal  on  Nov. 
5th,  Hon.  J.  L.  Forget  presiding.  The  report  of  the 
president  and  directors  showed  net  earnings  for  the 
year  of  $911,032.27,35  compared  with  $795,413.20 
last  year.  Four  quarterly  dividends  were  declared, 
and  after  paying  interest  on  bonds  and  loans  and  the 
city  percentage,  and  transferring  $100,000  to  the  fire 
insurance  fund,  there  was  a  surplus  of  $965.  The 
directors  called  attention  to  the  fact  that  the  operating 
expenses  per  cent,  of  gross  earnings  showed  a  sub- 
stantial decrease.  Several  new  extensions  to  the 
company's  system,  amounting  to  fourteen  miles  of 
track,  were  constructed  and  put  in  operation  during 
the  year  and  the  rolling  stock  was  increased  by  the 
addition  of  29  motor  cars. 

The  receipts  in  1902  were  $2,046,208,  which  is  7.66 
per  cent,  more  than  in  1901  ;  the  operating  expenses 
$1,135,176,  an  increase  of  2.70  per  cent.  The  net 
earnings  were  $91 1 ,032,  or  14.54  mere  than  in  1901. 
The  net  income  percent,  of  capital  was  11.68.  The 
passengers  carried  in  1902  were  49,947,467,  being 
3,205,807  more  than  last  year. 

The  following  table  shows  the  number  of  passengers 
carried  during  the  past  eleven  years  and  the  operating 
expenses  per  cent  of  car  earnings  : 


Operating  expenses 
Passengers        per  cent,  of  car 
Carried.  earnings. 

1892    11,631,386  82.68 

1893    '7.177.95^  79-00 

1894      20,569,oi3  71.16 

1895    25,877,758  59.20 

1896    29,896,471  56.48 

1897    35.047, 3'7  55-05 

1898    35.353.036  52.15 

1899    40,i%,493  55.23 

1900    43.362,262  56.34 

1901    46,741,660  58.82 

1902    49,947,647  56.39 

Mr.  F.  L.  Wanklyn,  general  manager,  gave  a  brief 
account  of  the  precautions  which  were  being  taken 
against  fire.  Sprinklers  and  all  modern  appliances  had 
been  placed  throughout  the  company's  buildings,  and 


it  had  been  found  from  experience  that  it  was  cheaper 
to  do  their  own  insurance  and  to  set  aside  a  sufficient 
reserve  fund  for  that  purpose. 

-  The  old  board  of  directors  were  unanimously  re- 
elected, and  at  a  subsequent  meeting  of  the  directors 
the  following  officers  were  chosen  :  President,  Hon. 
J.  L.  Forget  ;  vice-president,  Jas.  Ross  ;  secretary- 
treasurer,  W.  G.  Ross  ;  general  manager,  F.  L. 
Wanklyn. 

The  city  engineer  of  Winnipeg,  Man.,  has  been  inslriicled  to 
report  as  to  the  cost  of  constructing  an  electric  raihva)-  from 
Winnipeg  to  the  Sioney  Mounlain  qu  irr)'.  Il  is  proposed  to 
operate  it  under  municpal  contro). 

The  Snowshoe  Gold  and  Copper  Mine,  Limited,  of  Phoeiii.\, 
B.  C,  are  installing  a  150  horse  power  hoist,  which  will  be 
■operated  by  electric  power  furnished  by  the  Cascade  Water,  Power 
&  Light  Company.  The  plant  of  the  latter  cornpany  is  now  Hear- 
ing completion. 

The  Sherbrooke  Light  &  Power  Company  have  completed  a 
new  aam  at  their  power  station  on  the  Magog  river.  The  dam 
is  150  feet  long,  with  gate  house  and  bulk  head  at  the  south  end, 
where  there  are  two  steel  tubes  eight  feet  in  diameter.  One  of 
those  is  reserved  for  future  extension.  There  are  fifteen  gales 
on  the  dam,  each  7  feet  wide  and  6  feel  deep.  The  power  pro- 
vided by  the  dam  is  estimated  from  1,500  to  2,000  horse  power. 
The  plans  and  specifications  for  the  work  were  prepared  by  Mr. 
A.  Sangster,  superintendent  for  the  company. 


LARGE  POWER  DISTRIBUTION  SCHEME  IN 
SCOTLAND. 

A  bill  has  recently  been  sanctioned  b\-  Parliament  which  gives 
authority  for  an  extensive  power  distribution  scheme  contemplat- 
ing the  siippl)  ing  of  power  to  the  industrial  region  of  the  lower 
Clyde  Riierin  Scotland.  The  district  covered  by  the  bill  in- 
cludes that  part  of  the  Clyde  Valley  extending  about  ten  miles  on 
each  side  of  the  river  and  about  twenty  miles  up  and  down  stream 
from  Glasgow.  The  area  covered  is  about  700  square  miles,  and 
three  generating  stations  will  be  erected  to  meet  the  demand  for 
power.  The  scheme  has  been  promoted  by  a  group  of  manufac- 
turers who  desire  to  obtain  cheap  electrical  power  and  who  real- 
ize that  this  can  be  better  done  by  joining  in  a  common  system 
than  by  each  putting  down  his  own  generating  plant. 

This  is  the  busiest  part  of  industrial  Scotland  and  contains 
about  1200  works,  many  of  which  are  large  iron  and  steel  works, 
coal  mines,  shipbuilding  yards,  and  chemical  works.  Some  of 
these  works  will  alone  require  more  power  than  nianv  of  the  local 
municipalities  now  provide  for  lighting  purposes,  and  it  was  easily 
shown  that  it  would  be  inadvisable  for  the  separate  boroughs  to 
attempt  to  supply  an  amount  of  power  involving  so  l  irge  an  ex- 
penditure of  capital. 

The  three  generating  stations  are  to  be  built  at  Motherwell, 
Yoker,  and  Crookston.  The  Motherwell  station  is  loca'ed  in  the 
neighborhood  of  a  large  number  of  manutacturing  v\-orks  and  in 
the  centre  of  an  extensive  coal  field  and  can  be  connected  with  the 
adjoining  line  of  the  Caledonia  R.iilway.  It  is,  also,  in  close 
proximity  to  the  river  Clyde,  from  which  water  for  steam  and  con- 
densing purposes  can  be  obtained. 

The  Voker  station  is  also  situated  on  the  Clyde,  near  the  line 
of  the  Lanarkshire  and  Dumbartonshire  Railway,  and  is  in  close 
proximity  to  a  large  number  of  shipbuilding  \ards,  works,  and 
docks.  .Authority  has  been  obtained  to  lay  cables  across  the 
Cl)de  from  Yoker  to  Renfrew,  which  will  enable  the  works  at 
Renfrew,  anil  other  works  on  the  south  side  of  the  ri\or.  10  be 
supplied  from  this  station. 

The  third  generating  station  will  be  siiuated  near  Crookston, 
on  the  Glasgow  &  Southwestern  Railway,  Canal  line;  but,  ovring 
to  the  arrangement  al  owing  the  company  to  cross  the  river,  it 
will  not  be  necessary  to  construct  this  station  immediately. 

The  works  from  which  the  most  urgent  demands  lor  poirer 
have  been  received  are  siiuated  in  the  areas  immediately  surround- 
ing the  first  two  sites,  and  it  is  intended,  therefore,  to  proceed 
with  these  stations  first  and  to  install  in  each  a  plant  of  about 
4500  k.  w.  capacitj-.  They  will  be  so  designed  that  ihev  can  be 
enlarged  from  time  to  time,  as  the  demand  requirf  s.  A  radius  of 
14  miles  from  these  stations  covers  practically  the  whole  district 
in  which  the  compai.y  will  be  allowed  to  distribute  their  power, 
but  a  large  proportion  of  the  works  are  located  within  a  radius 
of  six  or  Seven  miles  of  the  stations.  When  the  stations  are  in 
operation,  they  will  probably  be  coupled  together  electrically, 
enabling  them  to  share  the  loads  and  average  up  their  power 
factors  or  to  supplement  or  aid  each  other  in  anv  emergency.  The 
capacities  of  the  respective  stations  will  ultimately  be  about  10,- 
000  k.  w.  each  at  Motherwell  a-id  Yoker,  and  5,000  k.  w.  al  Crook- 
ston. By  utilizing  cheap  sites  for  the  stations  outside  of  towns 
and  near  to  the  co.il  mines,  it  will  be  possible  to  generate  power 
at  a  very  low  cost.  Of  the  710  square  miles  covered  by  the 
scheme,  only  13  are  at  present  supplied  with  electricity.  It  is 
said  that  over  300  manufacturers  petitioned  in  favor  of  the  pro- 
position, and  it  is  thought  that  many  of  the  remaider  petitioned 
in  favor  of  the  rival  Caledonian  scheme  which  wa.-  turned  down. 
The  cariying  out  ot  this  m.iminoth  scheme  of  power  distribution 
will  place  the  manulacturors  of  Glasgow  on  a  (owning  to  be  cv'im- 
pared  to  th.it  of  .American  manufacturers  who  are  so  forlnn-ite  as 
to  be  within  range  ot  our  cheap  water  powers. 

The  authorized  capital  of  the  Clyde  X'alley  Elect rual  Power 
Co;npany  is  $4,500,000,  with  borrowing  powers  of  $  1 ,5iX">.ooo. 
The  total  cost  for  plant  on  the  transmission  lines  i>  estimated  at 
over  $2,000,000.  The  electrical  apparatus-,  which  will  comprise 
polyphase  alternating-current  generators  and  tiansforniers  for 
high  voltage  power  distribution,  rot.Hry  converters  for  the  snp|>Iy- 
ing  of  direct  current,  etc.,  has  been  contracted  for  with  the 
British  Westinghouse  Electric  &  Mfg.  Company.  Messrs.  Strain 
&  Robertson  are  the  engineers  of  the  Clyde  X  alloy  Electrical 
Power  Company.  Mr.  Robert  Rol>ertson  has  rwently  s(>ent  a 
considerable  period  on  the  .-Vmcrlcan  continent  investigating  sj-s- 
tems  and  methods  of  power  transmission  and  dislribv.tion. 
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TYPE  "  R  "  PACKARD  TRANSFORMER. 

The  Packard  Electric  Company,  of  St.  Catharines,  Ont.,  are 
placing  on  the  market  a  transformer  which  they  claim  to  be 
superior  in  every  way  to  any  transformer  yet  made.  It  is  desig- 
nated Type  "  R,"  and  embodies  a  style  of  construction  which 
not  only  makes  the  transformer  much  more  compact  than  the 
old  styles,  but  of  much  lighter  weight.  The  space  for  ventila 
tion  has  been  increased  by  a  new  adaptation  of  the  coils,  which 
have  nearly  three-quarters  of  their  entire  surface  exposed  and 
outside  the  core.  The  coils  are  so  imbedded  in  insulated  tape 
and  other  insulating  material  that  ventilation  seems  almost  im- 
possible. The  coils  are  assembled  in  two  sets,  each  set  enclosing 
one  side  of  a  single  magnetic  circuit,  the  core  being  placed  partly 
within  the  coils.  There  is  the  same  radiation  in  tbe  secondary 
as  in  the  primary.  Mica  is  used  throughout  for  the  insulation,  a 
feature  peculiar  to  this  new  type. 

The  type  "  R"  transformer  is  designed  for  oil  or  air  cooling. 
It  is  regularly  made  for  primary  voltages  of  1,000  and  2,000  and 
the  secondaries  are  arranged  for  operating  on  50,  100  and  200 
volts  in  the  small  sizes,  and  loo,  200  and  400  volts  in  the  large 
sizes,  so  that  with  a  primary  voltage  of  2,200  all  transformers 
over  150  lights  capacity  can  be  used  for  440  volt  motor  installa- 
tions. 


STEAM-TURBINES.* 

By  S.  E.  Fedden,  City  Electrical  Engineer,  Sheffield,  Eng. 

The  technical  details  of  the  steam-turbine  have  been  very 
prominently  placed  before  engineers  lately  in  numerous  able 
papers,  and  the  author  does  not  consider  it  necessary  to  go  over 
this  ground  again.  Suffice  it  is  to  say  that  the  construction  of 
the  steam-turbine  is  simplicity  itself,  as  it  consists  only  of  a 
hollow  drum  revolving  in  a  stationary  drum  or  cylinder,  each 
with  teeth  or  vanes  attached,  and  so  arranged  that  they  clear 
each  other.  The  two  cylinders  are  steam  packed,  and,  of 
course,  the  thrust  guides  require  careful  adjustment  so  that  the 
vanes  do  not  clash.  Of  late  years  this  turbine  engine  has  been 
meeting  with  signal  success,  and  many  engineers  are  now  con- 
sidi  ring  whether  it  is  not  destined  to  revolutionize  the  means  of 
obtaining  power  from  steam  both  by  land  and  by  sea.  The 
author  suggests,  however,  that  engineers  and  inventors  should 
turn  their  attention  towards  bringing  to  perfection  gas-turbines, 
now  that  cheap  gas  is  available,  and  the  ideal  engine,  combined 
with  the  most  economical  way  of  obtaining  electrical  energy 
from  coal,  may  then  result. 

The  fundamental  principle  attending  all  methods  of  electrical 
working  is  implied  by  the  word  "velocity,"  a  requirement  emin- 
ently possessed  by  the  dynamo,  motor,  and  rotary  converter, 
owing  to  the  entire  absence  from  these  machines  of  reciprocating 
parts.  This  requirement,  however,  is  not  possessed  by  the 
prime  mover— the  modern  reciprocating  engine.  Velocity  was 
first  obtained  on  the  dynamo  by  means  of  belts  or  ropes,  but  this 
method  of  driving  was  soon  discarded;  it  took  up  too  much 
available  floor  space,  and  was  an  unsatisfactory  and  inefficient 
arrangement  at  the  best.  The  attention,  therefore,  of  the  most 
prominent  engineers  in  the  world  was  directed  towards  increas- 
ing the  speed  of  the  engine,  so  as  to  adapt  it  for  direct  coupling 
to  the  high-speed  dynamo  or  alternator.  The  efforts  of  these 
engineers  were  attended  with  very  great  success  in  Britain,  and 
they  were  able,  not  oi^ly  to  couple  their  new  high-speed  engines 
to  the  dynamos,  but  they  also  obtained  those  qualities  of 
economy  and  reliability  of  working  claimed  for  the  slow-speed 
engine  with  its  belt  drive,  and  the  market  now  supplies  high- 
speed engines  of  moderate  sizes  and  of  British  manufacture 
which  are  second  to  none  in  the  world. 

The  demand  for  electrical  energy  for  all  purposes  has,  how- 
ever, increased  by  leaps  and  bounds,  and  has  thus  called  for 
larger  generators  and  larger  engines  with  heavy  reciprocating 
parts;  therefore  more  strain  and  wear,  bringing  increased 
engine  troubles.  High-speed  engines  are  now  being  built  with 
pistons  considerably  over  two  tons  weight.  Such  a  piston  will 
have  to  start  and  stop  from  400  to  500  times  per  minute.  When 
this  enormous  weight,  making  so  many  reversals  per  minute,  is 
considered,  it  will  not  be  difTicult  to  imagine  the  Kteam-hammer 
effect  obtained  if  the  least  thing  goes  wrong  with  the  valve 
setting  or  the  compression.  On  account  of  the  increased  engine 
troubles  with  high-speed  engines,  manufacturers  are  now  tailing 
back  to  moderate  speeds,  and  many  to  slow  speeds,  although 
this  is  attended  with  an  increased  cost  of  the  plant.  Taking 
fPaper  read  before  the  Municipal  Electrical  Association. 


[into  consideration  the  large  demands  for  electrical  energy  which 

■  must  De  made  in  the  near  future,  it  seems  probable  that  the  size 

■  of  the  generator  and  slow-speed  engine  will  become  unmanage- 
lable,  also  great  difficulties  will  be  experienced  in  shipping  and 
ferecting  the  same.  The  aim  of  all  engineers  should  be  simplicity, 
'and  the  modern  reciprocating  engine,  with  its  numerous  com- 
plications, cannot  by  any  means  be  considered  the  embodiment 
of  this  principle  of  simplicity.  The  great  number  of  its  moving 
parts,  which  require  watching  and  adjustment,  increases  the  cost 
of  maintenance  and  attendance.  Engineers  who  have  had 
charge  of  power  stations  of  from  6,000  h.  p.  to  io,ooo  h.  p.  are 
fully  aware  of  the  laborious  and  never-ending  work  and  watch, 
fulness  required  to  maintain  their  reciprocating  engines  in  fair 
running  order;  the  station  calls  incident  to  the  taking  up  of 
brasses,  repairs  and  adjustments  to  valves,  gland  packing, 
cylinder  lubrication,  automatic  governors,  trip  valve  gears,  and 
many  other  things,  are  items  that  go  to  build  up  the  daily  and 
nightly  experience  of  the  present-day  station  engineer.  Engi- 
neers laying  down  new  plant  have  to  consider  the  increased  cost 
of  building,  the  larger  floor  space  required,  the  longer  lengths  of 
steam  and  exhaust  piping,  valve-opening  gears,  and  heavy 
cranes  for  lifting  which  are  required  in  the  case  of  large  recipro- 
cating engines,  as  against  the  requirements  of  a  station  laid  out 
with  steam-turbines.  The  massive  nature  of  foimdations,  the 
time  required  for  delivery  and  erection  of  large  plants,  are  items 
which  often  seriously  delay  the  speedy  completion  of  contracts. 

It  was  owing  to  these  and  similar  reasons  that  the  author's  at- 
tention became  directed  towards  the  steam-turbine  offering  a 
possible  solution  of  the  difficulty,  and  a  short  experience  with 
generators  of  this  type  has  since  formulated  his  belief  that  pro- 
gress in  the  generation  of  electrial  energy  lies  in  this  direction. 
The  failure  of  the  steam-turbine  to  secure  earlier  appreciation  was 
probably  due  in  great  measure  to  that  inherent  conservatism  to 
wtiich  British  engineers  are  only  too  liable.  Two  years  ago  the 
author  had  the  opportunity  of  going  through  the  country  to  inspect 
all  the  larger  turbine  installations, and  the  conclusions  then  arrived 
at  were:  (i)  it  was  inadvisable  to  put  down  a  steam-turbine  to  ex- 
haust to  atmosphere;  (2)  it  was  inadvisable  to  put  down  a  steam- 
turbine  of  a  small  size;  (3)  it  would  be  policy  to  instal  steam- 
turbines  from  200  k.w.  to  300  k.w.  and  upwards  either  for  alter- 
nating or  continuous  current  generation  for  lighting  or  power,  pro- 
vided there  was  a  plentiful  suppi)'  ot  cold  water  available  for 
condensing  purposes,  and  also  provided  that  surface  condensers 
were  used,  all  the  water  being  returned  to  the  boilers. 

From  the  year  1885  until  1890  nearly  all  the  turbines  manufac- 
tured were  non-condensing  of  comparatively  small  type;  they 
were  not  economical — in  fact,  many  engineers  called  them 
steam-eaters,  but  great  improvement,  both  in  construction  and 
design,  has  since  been  made  in  them,  and  this  has  led  to  a  very 
much  smaller  steam  consumption,  so  that  there  is  now  on  the 
market  a  steam-turbine  which,  in  the  larger  sizes,  and  in  the 
matter  of  steam  consumption,  is  capable  of  holding  its  own 
against  an}'  triple-expansion  engine  yet  produced.  Even  in  the 
early  days,  when  they  were  considered  steam-eaters,  their 
smooth  running  and  general  adaptability  to  the  driving  of  elec- 
trical machinery  was  the  subject  of  much  comment.  The  author, 
however,  wishes  to  call  the  attention  of  the  members  to  a  few  of 
the  advantages  which  the  adoption  of  the  steam-turbine,  when 
running  under  ordinary  conditions  for  working  in  a  power 
station,  has  impressed  upon  his  mind,  .^s  many  members  are  no 
doubt  aware,  a  steam-turbine  of  500  k.w.  capacity,  100  cycles 
single-phase,  was  brought  from  the  Paris  Exhibition  into  the 
Sheffield  station  about  18  months  ago,  and  was  running  on  the 
town  load  within  three  days  of  the  time  of  its  arrival  at  the 
station  doors,  and  within  about  three  weeks  of  Ihe  date  of  the 
order  by  telegram.  It  was  simply  dropped  down  on  the  station 
floor,  without  any  preparation  in  the  way  of  foundations,  and  has 
since,  over  the  period  stated  above,  run  more  or  less  continuous- 
ly and  during  longer  hours  than  any  other  plant  in  the  station. 
It  runs  in  parallel  with  alternators  both  of  the  iron  and  copper 
type,  with  engines  of  the  triple  and  compound  type,  and  can  be 
brought  up  to  speed  to  meet  the  demand  of  a  sudden  load  much 
more  quickly  than  any  other  of  Ihe  neighbouring  plants.  Boiler 
priming  or  wet  steam  simply  causes  momentary  slackening  of 
speed  until  the  turbine  clears  itself  of  water.  Other  advantages 
are  as  follows:  (1)  Absolutely  steatly  nature  of  turning  moment. 
(2)  Entire  absence  of  cylinder  lubrication,  which,  therefore, 
allows  of  all  the  condensed  steam  being  returned  to  the  boilers. 
The  saving  in  this  one  item  alone  materially  assists  in  the  reduc- 
tion of  station  costs.    {3)  The  time  occupied  in  cleaning  down  is 
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brought  to  a  mimimuni,  and  is  about  one-sixth  of  that  required 
with  a  leciprocaling  engine  of  similar  capacity.  (4)  The  entire 
absence  of  rubbing  surfaces  and  packed  glands  within  the  steam- 
chamber  will  permit  of  the  use  of  superheated  steam  without  fear 
or  injury.  The  turbine  specially  lends  itself  to  the  use  of  super- 
heat of  a  high  temperature,  and  in  this  respect  possesses  a 
considerable  advantage  over  a  reciprocating  engine.  (5)  Ex- 
ceedingly small  costs  for  attention  and  repairs,  and  great 
reliability  of  working.  These  last  items  bring  home  to  the 
engineer  more  forcibly  than  anything  else  the  advantages  of  a 
purely  rotary  as  opposed  to  a  recipi ocating  motion.  When  con- 
sidering the  la3ing  down  of  a  steam-turbine  plant,  the  main  fac- 
tors to  be  considered  are: 

First. — Good  vacuum  in  the  condenser.  This  is  even  more 
necessary  than  with  an  ordinary  engine,  as  the  makers  claim 
that  the  turbo  expand-  the  steam  right  down  to  the  vacuum  of 
the  condenser.  The  following  table  of  actual  tests  taken  on  a 
500  kw.  set  illustrates  how  important  it  is  to  obtain  a  high 
vacuum: 

CONSl'MPTION  OF  500  K.W.   TuRBO-AlTERNATORs,  RUNNING  AT 

2,500  Revolutions  with  140  Lbs.  Steam  Pressure  at 
THE  Stop  Valve  and  no  Superheat. 


V'acuum  constant 


oad.     Inches  of 
mercui  y. 

I'ull  load 

Half  load 

Quai  ter 
load 

No  load 

29 

1 ,  500 

28 

22.2 

25.6 

3-'-  + 

1 ,700 

27 

23.1 

26.9 

34- .S 

1 ,900 

26 

24.0 

28.2 

36.6 

100 

25 

25. 1 

29.7 

39-0 

2,300 

26.2 

3'-2 

41.2 

2,500 

23 

27-5 

32  9 

44.8 

2,700 

22 

28.9 

34  7 

46-3 

2,900 

Second. — Arrangements  for  high  superheat,  as  tests  show 
that  with  50  dfcg.  F.  of  superheat,  there  is  8  per  cent.,  and  with 
too  deg.  F.,  12  p^r  cent,  economy  in  steam  consumption.  From 
the  tests  taken  on  the  1,250  k.w.  steam-turbine  sets,  which  are 
now  working  satisfactorily  at  Elberfeld,  in  parallel  with  Sultzer 
engines,  where  the  speed  ratio  is  something  like  16  to  1.  it  was 
shown  that  there  was  a  gain  of  12  per  cent,  with  55  deg.  C. 
superheat,  and  that  every  inch  of  vacuum  improves  the  steam 
consumption  by  4  per  cent.  It  was  also  shown  that  the  steam 
consumption  in  the  turbines,  other  things  being  equal,  decreased 
constantly  with  increasing  loads,  whereas  the  Sult/.er  engines 
sliowed  a  less  economy  over  three-quarter  load. 

The  steam  consumption  in  a  turbine  closely  follows  the  right 
line  law,  or  is  proportional  to  the  load  added  to  a  constant 
quantity  which  represents  the  consumption  of  steam  at  no  load. 
The  new  1,500  k.w.  turbo-alternators  which  the  author  is  install- 
ing at  Sheffield  power  station  will,  with  their  own  condensers, 
only  occupy  the  space  of  730  feet.  The  foundations  will  be  of  -he 
simplest  description,  and  the  general  compactness  of  the  sets  and 
the  ease  of  erection  are  expected  to  effect  a  considerable  saving 
of  time  and  money.  The  appearance  of  tlie  station  will  be  in)- 
proved  by  the  absence  of  ugly  lengths  of  steam-piping,  or 
cylinders  poised  up  in  mid-air  to  obstruct  the  lighting  of  the 
building,  and  altogether  the  author  hopes  that  there  will  be  a 
general  absence  of  that  complexity  of  moving  parts  which  to  the 
trained  eye  of  a  station  engineer  offers  so  many  possibilities  of 
failure.  The  author  has  been  severely  criticized  for  starling  a 
large  power-house  with  steam-turbines,  but  time  may  show 
whether  this  criticism  is  deserved.  At  present,  however,  he  feels 
quite  confident,  after  considering  the  problem  from  all  points, 
that  the  otcam-turbine  stands  in  a  most  favourable  position  when 
compared  with  reciprocating  engines  of  large  powers  for  the 
supply  of  electrical  energy. 


The  exchange  of  the  Bell  Telephone  Company  at  Ingersoll, 
Ont.,  is  being  enlarged  and  remodelled. 

"Work  Done  "  is  the  title  of  a  book  just  received  from  the 
Westinghouse  Companies  Publishing  Department.  It  comain^  a 
record  of  some  of  the  work  done  in  the  field  of  high-speed  inter- 
urban  railway  engineering  by  the  firm  of  Westinghouse,  Church 
Kerr  &  Company.  The  book  is  illustrated  by  half  tones  from 
photographs  and  by  reproductions  from  working  drawings. 


THE  DISTRIBUTION  OF  ARTIFICIAL  LIGHT. 

The  Westinghouse  Electric  &  Manu.acturing  Company,  repre- 
senting the  Nernsi  Lamp  Companj',  have  issued  a  little  booklet 
dealing  v%ith  the  distribution  of  light  and  setting  forth  the  ad- 
vantages of  the  Nernst  lamp  in  this  respect.  The  following 
extracts  are  taken  therefrom  : 

The  engineers  who  developed  the  Nernst  Lamp  kept  in  mind 
from  the  outset  the  importance  of  a  correct  distribution  of  light, 
.ind  before  determining  the  general  form  of  the  new  lamp  studied 
carefully  the  desirable  and  objectionable  features  of  other  illu- 
minants.  It  was  found  that  the  horizontal  rays  from  the  arc 
lamp,  for  instance,  were  generally  unsuitable,  and  after  cart  ful 
consideration,  it  was  decided  to  make  a  more  downward  distri- 
bution of  light  from  the  Nernst  Lamp.  In  this  connection  it  is 
interesting  to  note  what  is  found  in  Nature.  The  sun  at  rising 
and  setting  projects  Its  rays  horizontallj-  into  our  eyes,  but  at 
such  times  the  light  is  much  softened  and  the  intensity  greatly 
reduced.  During  the  working  hours  of  the  da\',  however,  the 
sun  reaches  a  position  in  which  the  light  can  be  greatly  intensi- 
fied without  injury  or  discomfort  to  one's  eyes.  Our  eves  are 
«ell  protected  from  these  vertical  rays,  but  are  unsuiled  for  iiglit 
projected  in  a  horizontal  direction,  and  it  is  obvious  that  we  arc 
unaccustomed  to  a  horizontal  distribution  of  intense  light  in 
Nature;  at  the  same  time  it  is  uncomfortably  evident  that 
horizontal  distribution  is  found  in  the  methods  of  street  lighting 
now  in  vogue.  This  refers  more  particularly  to  the  arc  lamp, 
which  throws  an  abundance  of  light  horizontallj- along  the  street, 
much  after  the  manner  of  a  search-light  or  locomotive  bead-light, 
with  the  result  that  horizontal  rays  of  great  iniensitj'  are  project- 
ed into  the  eyes  of  pedestrians,  teamsters  and  horses. 

In  the  Nernst  Lamp  it  has  been  sought  to  avoid  the  error 
above  described  by  more  closely  imitating  Nature,  and  in  a 
number  of  places  where  the  Nernst  Lamp  has  already  been 
introduced  for  street  illumination  the  results  have  been  found 
wonderfully  pleasing.  The  lamps  have  been  placed  at  about  the 
same  elevation  as  the  ordinary  arc  lights  and  at  varying  inter- 
vals, according  to  the  size  of  the  unit  selected.  The  result  is 
that  instead  of  the  unsteady  horizontal  beams  :ind  the  dense 
shadows  underneath  the  arc  lamp,  we  have  a  soft  white  light 
evenly  distributed  over  the  slieet,  to  the  great  relief  of  the  eye. 

It  is  interesting  to  note  the  pleasing  effects  which  are  now 
being  produced  with  the  .Nernst  Lamp  bv  using  in  large  interiors 
only  one  quality  of  light,  in  distinction  to  the  alwavs  unpleasant 
and  inartistic  combination  of  the  bluish-white  arc  and  the  vellow 
incandescent.  In  this  respect,  the  Nernst  Lamp  offers  for  the 
first  time  a  uniform  quality  of  light  in  all  sizes  of  units,  and  is  the 
only  electric  light  capable  of  being  made  in  a  practical  and 
efficient  form  for  both  high  and  low  candle  powers. 

The  first  requisite  of  artificial  lighting  is  a  fair  general 
illumination  from  above;  then,  if  a  reading  or  writing  light  is 
desired,  it  should  be  located  well  above  the  cj'es  and  back  of  the 
reader  so  that  the  light  will  be  cast  over  the  left  shoulder.  .\s  a 
writing  light,  the  lamp  may  be  placed  well  above  the  line  of 
vision,'  preferably  six  feet  from  the  floor  and  about  a  foot  to  the 
left  of  the  writer's  head,  so  that  no  shadow  will  he  ca^l  by  the 
writing  hand.  The  light  should  be  thrown  downward,  gixnng  a 
good  general  illumination  over  the  entire  desk  or  table. 

To  obtain  the  results  above  described  has  been  the  object  of 
the  makers  of  the  Nernst  Lamp,  and  it  is  very  gratifying  to  note 
that  users  of  light  are  already  learning  to  appreciate  the  benefits 
to  be  derived  from  a  lamp  which  has  been  so  carefully  designed 
with  reference  to  a  proper  distribution  of  light. 


Mr.  Hartley  Gisborne,  a  member  of  the  Institute  of  Electrical 
Engineers,  London,  England,  has  received  the  appointment  of 
electrical  engineer  for  the  Tj-ee  Company,  which  is  installing  an 
electric  system  at  the  Tyee  smelter  in  British  Columbia. 

A  number  of  insurance  underwriters  recentlj  made  an  insj>ection 
of  the  Hill  automatic  electric  switch  at  the  factory  of  the  company, 
426  St.  Paul  street,  Montreal.  The  invention  is  intended  to 
prevent  electric  fires  due  to  high  voltage  and  to  grounding,  and 
was  endorsed  by  the  underwriters  as  a  step  in  the  right  direction. 

Hon.  Mr.  Prefontaine  has  made  the  statement  that  there  is  no 
reason  why  the  St.  Lawrence  channel  should  not  be  so  lighted  at 
night  as  to  make  it  as  navigable  during  the  hours  of  dtrkness  as 
it  now  is  in  the  day  time.  He  believes  that  an  appropriation  for 
the  purpose  will  be  granted  by  the  Government  and  that  the  work 
of  perfecting  the  lighting  will  be  completed  by  the  fall  of  next 
year. 
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LAKEFIELD  AGAIN  LIGHTED- 

After  an  uncomfortable  transition  from  electricity  to 
coal  oil  for  some  weeks  past,  remindinj;  the  citizens  in 
some  degree  of  the  Kgvptian  darkness  of  old,  live 
Lakefield  is  once  more  rejoicing  in  the  blessings  of 
electric  light.  The  current  from  the  new  company's 
power  station  was  turned  on  for  the  first  time  on 
Tuesday  evening  at  five  o'clock.  Business  men,  es- 
pecially, are  particularly  happy,  and  are  congratulating 
the  new  company  on  their  enterprise.  The  success  of 
the  new  liglit  is  already  assured,  and  the  encourage- 
ment shown  by  the  nuinber  of  users  is  taken  as  evi- 
dence of  the  appreciation  of  the  long-felt  want  and  the 
desire  to  encourage  the  promoters.  The  F.irrer  Bros., 
who  have  installed  the  plant,  have  done  tlieir  work  in  a 
practical  and  up-to-date  manner.  The  outfit  is  wholly 
new,  and  produces  a  brilliant,  clear,  white  light.  The 
rates,  also,  are  said  to  be  very  moderate. — Peterboro 
Examiner. 

Concerning  the  above  a  correspondent  sends  us  the 
following  communication  : 

The  Farrer  Brothers  referred  to  last  spring  pur- 
chased from  Madill  Bros.,  of  Lakefield,  their  old  series 
arc  and  incandescent  system.  They  have  installed  a 
complete  new  alternating  current  system  in  its  place, 
comprising  a  40  k.  w.  Royal  electric  aliernator  and 
exciter  with  switchboard,  purchased  from  the  Cana- 
dian General  Electric  Company.  They  have  also 
adopted  the  very  latest  ideas  in  street  lighting,  using 
the  C.  G.  E.  enclosed  a.  c.  arc  lamps,  eight  in  num- 
ber at  present, which  are  giving  excellent  satisfaction. 
The  members  of  the  new  firm  understand  their  busi- 
ness thoroughly  and  are  to^be  congratulated  upon 
their  enterprise  and  perseverence,  especially  in  the 
face  of  so  much  opposition  in  the  first  place. 

Mr.  Chas.  L.  Farrer,  the  elder  member  of  the  firm, 
and  under  whose  supervision  the  new  plant  was  in- 
stalled, is  well  and  favorably  known  to  the  electrical 
fraternity  in  Ontario  and  Quebec,  but  especially  in  the 
latter,  having  held  responsible  positions  in  nearly 
every  department  of  the  L  ichine  Rapids,  Hydraulic 
and  Land  Company,  Montreal.  Mr.  Farrer  was  with 
this  coinpany  almost  from  its  inception  and  grew  up 
with  it,  so  to  speak,  from  its  infancy  to  almost  its 
present  proportions,  developing  12,000  h.  p.  He  left 
to  take  charge  of  the  high  potential  (10,000  volts) 
plant  at  Chaudiere  Falls,  Que.  Just  before  severing 
his  connection  with  this  company  to  accept  a  tempting 
offer  from  the  Montgomery  Water  Power  Company, 
Alabama,  Mr.  Farter  took  unto  himself  a  life  partner 
in  the  person  of  Miss  Ethel  Pruner,  one  of  Morris- 
burg's  fairest  daughters,  upon  which  occasion  he  was 
prese.ited  with  a  beautiful  gold  locket  suitably  en- 
graved. Mr.  and  Mrs.  Farrer  shortly  after  left  for 
their  new  home  in  Alabama,  where  Mr.  Farrer  was 
engaged  to  take  charge  of  a  5.000  h.  p.  power  house 
transmitting  current  to  the  city  of  Montgomery,  30 
miles  distant,  at  30,000  volts.  The  huge  stone  dam  of 
this  company  being  washed  away  oy  flood  last  Decem- 
ber, with  no  prospect  of  it  being  rebuilt  in  the  near 
future,  caused  Mr.  Farrer  to  return  to  Canada,  decid- 
ing to  locate  at  Lakefield.  Lakefield  people  should 
congratulate  themselves  not  only  on  the  excellent  light 
and  service  which  we  noticed  on  one  of  our  recent  trips 
to  that  progressive  town,  but  also  on  having  added  to 
their  population  one  so  worthy  of  their  esteem  and 


confidence.  Mr.  L.  L.  Farrer,  the  younger  member 
of  the  firm,  while  not  having  the  experience  of  his 
older  brother,  is  nevertheless  clever  at  his  business 
?nd  was  for  a  few  years  with  Mr.  Jas.  Easton,  inven- 
tor of  the  Easton  Patents  afterwards  controlled  by  the 
Reliance  Company.  The  Messrs.  Farrer  Bros,  are 
sons    of    Police  Magistrate   Farrer,   of  Parry  Sound. 


BOILER  EXPLOSIONS. 

An  instructor  in  science  at  the  College  of  the 
Sorbonne,  in  Paris,  has  made  a  study  of  boiler 
explosions,  a  large  portion  of  which  he  thinks  to 
be  due  to  the  inefficiency  of  the  safety-valves  in  com- 
tiion  use.  As  he  observes,  a  safety-valve  which  is  held 
to  its  seat  by  a  spiral  spring,  as  is  the  case  with  those 
on  small  and  cheap  boilers,  never  shows  at  the  valve, 
when  open,  a  pressure  so  great,  by  many  pounds  to 
the  square  inch,  as  that  which  actually  exists  inside 
the  boiler,  for  the  reason  that  as  soon  as  the  valve 
opens  in  the  slightest  degree,  the  escape  of  a  portion  of 
the  steam  just  under  the  value  reduces  the  pressure  of 
the  remainder.  Supposing  the  safety-valve  be  set  to 
open,  for  example,  at  one  hundred  pounds  to  the  . 
square  inch,  while  it  will  begin  to  leak  steam  at  that 
pressure,  it  cannot  be  held  open  until  the  boiler  pres- 
sure is  far  beyond  that,  as  the  pressure  required  to 
hold  it  open  must  be  one  hundred  pounds  to  the  square 
inch  plus  whatever  is  lost  under  the  valve  by  the 
escape  of  a  portion  of  the  steam.  Moreover,  as  with 
a  cheap  valve,  the  force  of  a  spiral  spring  increases 
greatly  as  it  is  compressed  by  opening  the  valve  widely, 
while  the  wider  opening  of  the  valve  reduces  still  more 
the  local  tension  of  the  steam,  it  follows  that  to  hold 
the  valve  up,  so  as  to  keep  an  annular  opening  around 
it  equal  in  width  to  one-fourth  the  diameter  of  the 
valve,  which  is  necessary  to  give  free  escape  to  the 
steam,  requires  a  pressure  inside  the  boiler  far  greater 
than  that  at  which  the  salety-valve  is  set,  the  difference 
varying  with  the  spring,  the  pressure  and  the  size  of 
the  valve.  In  this  country,  the  simple  spring  safety- 
valve  is  only  used  on  the  cheapest  boilers,  our  engi- 
neers having  long  understood  its  defects,  but  M.  Four- 
nier's  interesting  paper  will  be  useful,  even  here,  as 
showing  clearly  the  nature  of  the  danger  attendant 
upon  its  employment. 


OUT  FOR  THE  WORLD'S  TRADE. 

The  Electric  Repair  &  Constriiclioii  Company,  of  Cleveland, 
Oliio,  whose  advertisement  appears  in  this  issue,  is  one  of  the 
new  electrical  concerns  of  Cleveland.  At  their  works  on  Sheriff 
street  they  show  a  large  line  of  d)'namos  and  motors,  also  elec- 
trical and  water  fans,  all  of  their  own  manufacture.  They  can 
supply  electric  machinery  from  ^  h.p.  to  10  h.p.,  also  anything 
required  in  the  electrical  supply  line.  Their  one  h.p.  machine 
is  a  inarvel  of  neatness  and  strength.  It  has  distinctive  features 
in  having  no  perceptible  variation  in  speed  from  "no  load"  to 
"full  load."  This  was  demonstrated  in  actual  trial  by  a  repre- 
sentative of  this  paper.  The  speed  on  this  machine  is  1300 
revolutions  per  minute,  which  is  a  very  desirable  speed.  This 
high  efficiency  is  the  result  achieved  by  the  use  of  the  vciy  best 
materials  obtainable  and  skilled  electrical  experts.  The  brush 
holders  are  direct  acting.  This  company  have  recently  organ- 
ized, and  are  now  fully  equipped  to  attend  to  their  ever  increas- 
ing volume  of  business.  They  are  turning  out  the  various  Ij'pes 
of  dynamos  and  motors  in  lots  ol  a  dozen  at  a  time.  It  lakes  ex- 
pert mechanics  to  do  repair  work,  and  they  make  a  specialty  of 
this  branch  of  their  business.  Mr.  E.  Snyder,  well  known  as  an 
expert  electrician,  is  ihe  general  manager  of  this  company. 


2l8 


THE  CANADIAN  ELECTRICAL  NEWS 


December,  1902 


A  GREAT  VALVE  INDUSTY. 

At  Sandurky,  Ohio,  is  one  of  the  largest  valve  manufactories 
in  the  world.  It  is  that  of  the  Vincent  Valve  Company,  manu- 
facuturers  of  gate  and  globe  valves,  as  well  as  all  water-works 
specialties  and  a  line  of  brass  novelties.  The  immense  plant  of 
this  company,  while  a  comparatively  new  one,  has  recently  been 
again  increased  by  the  addition  of  a  large  brass  foundry.  The 
people  of  Sandusky,  through  their  wide-awake  Chamber  of  Com- 
merce, have  shown  their  appreciation  of  such  a  great  establish- 
ment in  their  midst  and  have  given  gratis  to  the  company  a  valu- 
able plot  of  land  needed  to  increakej^e  already  large  capacity 
of  the  works. 

The  Vincent  Valve  Company  are  now  establishing  representa- 
tives in  all  parts  of  the  world  to  handle  their  goods.  They  are 
for  the  first  time  going  into  the  export  trade.  With  their  new 
equipment,  and  employing  three  times  the  number  of  men  em- 
ployed last  year,  they  are  fully  prepared  to  invade  the  foreign 
market. 

While  at  the  works  our  representative  was  very  kindly  shown 
through  the';vast  establishment  by  Mr.  E.  C.  Bacon,  the  very 
energetic  secretary  and  manager.  There  were  found  to  be 
orders  on  hand  from  the  United  States  Government,  a  hundred 
expert  mechanics  being  employed  on  this  work  alone.  The 
Navy  Department  are  great  believers  in  the  Vincent  valves, 
solely  on  account  of  their  peculiar  construction.  As  a  conse- 
quence they  place  their  orders  for  valves  required  for  their  cruis- 
ers and  battleships  with  this  company. 

The  moulding  and  casting  department  shows  a  very  busy 
scene — one  casting  our  representative  saw  was  three  tons 
in  weight.  The  workmen  are  divided  into  night  and  day  shifts 
and  the  company  are  now  advertising  for  additional  expert  biass 
and  iron  moulders. 

Among  their  products  is  the  Standard  Globe,  Angle  and  Ra- 
diator valves,  as  well  as  the  heavy  pressure  line,  which  they  fit 
with  regrinding  discs  and  seats.  The  Vincent  adjustable  wedge 
gate  valves  have  become  a  fixture  in  the  market,  and  their  suc- 
cess is  owing  to  the  simplicity  of  their  construction,  small  num- 
ber of  parts,  superior  workmanship  and  special  metal  mixture. 

The  Vincent  Hub  or  Ball  End  straightway  valve  is  one  of  the 
strongest  valves  of  the  gate  pattern  made.  It  is  simple  and 
durable  because  the  friction  is  reduced  to  a  minimum  by  its  pe- 
culiar construction.  The}'  claim  that  il  has  a  less  number  o 
joints  of  bearing  than  any  other  valve  made.  In  the  Vincent  the 
stem  nut  has  no  duly  to  perform  but  to  raise  or  lower  the  gates, 
the  operation  of  seating  the  gates  being  performed  by  the  ad- 
justable wedge  alone.  By  the  use  of  the  adjustable  wedge  all 
danger  of  stripping  the  threads  is^avoided. 

The  Vincent  composition  disc  globa  and  angle  valves  are  de 


signed  for  working  pressure  up  to  160  lbs.,  and  are  regularlj- 
fitted  with  composition  discs,  made  expresslj-  for  the  X'incent 
Company  from  the  best  formulas  known.  The  metal  is  their 
own  special  mixture  and  the  workmanship  and  finish  are  not 
excelled.  They  also  fit  these  valves  with  a  reversible  metal  disc. 
Each  valve  is  carefully  tested  before  leaving  the  works  and  thev 
guarantee  them  to  be  superior  to  any  on  the  market. 

Their  heavy  pressure  valves  are  fitted  with  an  ouiside  screw 
case  and  inside  screw  bonnet,  which  has  a  double  seat  at  the 
top  edge  of  the  case  and  at  closing  joint  at  outside.  It  is  an  im- 
possibility to  strip  the  thread  without  it  being  discovered.  Ex- 
pansion of  metal  under  great  temperatures  tightens  the  joints  in- 
stead of  causing  them  to  become  loose,  as  in  the  old  fashioned 
valve,  a  difficulty  overcome  which  will  be  appreciated  by  all 
users. 


SPARKS. 

A  by-law  was  carried  recentl)-  by  the  ratepayers  of  Goderich, 
Ont.,  authorizmg  the  council  to  take  850,000  of  stock  in  the 
Huron,  Bruce  and  Grey  Electric  Railway  Company. 

The  Modern  Telephone  Company,  of  Hamilton,  Limited,  have 
issued  their  stock  book.  The  capital  is  placed  at  8300,000,  $70-, 
000  of  which  has  been  subscribed  by  Messrs.  O.  W.  Rogers, 
F.  T.  King,  W.  A.  Johnson  and  H.  A.  Drummond,  of  Toronto, 
and  J.  A.  Scovell,  of  Lewiston,  N.V. 

The  Bell  Telephone  Company  have  made  a  new  agreement  for 
a  telephone  system  in  Hull,  Que.  For  business  telephones  the 
charge  will  be  $45  and  for  private  telephones  S30.  The  city  will 
have  four  telephones  at  S25  each.  Six  public  telephone  stalion> 
will  be  established  at  places  to  be  named  by  the  council. 

At  Sault  Ste.  Marie,  Ont.,  there  are  406  telephones  installed. 
When  Mr.  Burrows,  the  present  manager,  assumed  his  duties 
there  about  two  years  ago,  the  exchange  comprised  onlj-  125  in- 
struments. It  is  understood  to  be  the  intention  of  the  Beil  Com- 
pany to  remodel  ihe  exchange  and  to  install  the  improved  type 
of  battery. 

A  syndicate  of  Toronto  capitalists,  including  Mr.Wm.  Macken- 
zie, president  of  the  Toronto  Railway  Company,  and  Mr.  Frederic 
Nichols,  managing  director  of  the  Canadian  General  Electric 
Company,  have  approached  the  commissioners  of  the  Queen 
Victoria  Park  with  a  view  to  securing  privileges  for  the  develop- 
ment of  electric  power  at  Niagara  Falls.  The  new  company  de- 
sires to  establish  its  works  between  the  plants  of  the  Ontario 
Power  Compnny  and  the  Canadian  Viagara  Power  Company. 
One  of  the  chief  objects  aimed  at  is  to  secure  a  portion  of  the 
power  developed  al  the  Falls  for  Toronto  and  other  Canadian 
cities. 
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Montreal,  December  4th,  1902. 

The  Montreal  Light,  Heal  &  Power  Company  are  in  hard  luck 
again.  For  the  second  time  a  poi  tion  of  the  Chambly  dam  has 
been  swept  away.  Owing  to  the  accident  happening  on  a  Sunday 
the  company's  officials  got  their  steam  reserve  to  work  and 
carried  the  lijjhting  load  Sunday  evening.  It  is  a  question  if  any 
of  the  general  public  were  aware  that  there  was  a  serious  mis- 
hap until  they  read  the  news  m  the  Monday  morning  papers. 

What  is  happening  to  the  competent  wireman  who  used  to 
exist,  who  worked  hard,  and  studied  his  employer's  interests  ?  He 
is  indeed  becoming  a  "rara  avis  "  and  unfortunately  college 
training  does  not  breed  the  species.  There  is  good  money  and 
plenty  of  open  situations  for  the  wireman  of  the  right  stamp. 

A  "thriller"  at  one  of  the  local  theatres  advertised  the  wireless 
telephone  among  the  other  numerous  attractions(?)  Bellowing 
through  a  megaphone  from  the  wings,  however,  filled  this 
scientific  invention. 

The  demand  for  elecirical  toys  as  Christmas,  presents  is  on  the 
increase,  yet  no  manufacturer  seems  to  turn  out  a  really  good 
line  of  such.    Surely  there  is  room  ? 

Fred  Thomson's  high  tension  transformer  for  Marconi  is 
evidently  O.  K.,  as  Fred  has  just  come  back  from  Sydney  and 
reports  orders  for  more  transformers. 

Mr.  Harry  Holgate,  of  Ross  &  Holgate,  consulting  electrical 
engineers,  who  has  been  located  heretofore  in  Toronto,  is  mov- 
ing his  quarters  to  Montreal,  to  be  of  more  direct  assistance  to 
his  partner,  Mr.  R.  A.  Ross.    Work  is  flowing  in  to  the  firm. 

The  Lachine  Rapids  Company  suffered  the  loss  of  a  large 
transformer  in  their  sub-station  lately,  the  result,  it  is  said,  of 
a  short  circuit.  Although  some  circuits  were  shut  down  mo- 
mentarily, the  light  was  on  again  in  about  twenty  minutes. 
Quick  work. 


The  new  suite  of  offices  of  the  Canadian  General  Electric 
Company  are  a  marked  improvement  on  the  old  and  the  feature 
of  having  the  stock  in  the  same  building  is  one  that  should  be 
more  convenient  for  their  Montreal  staff  and  appreciated  by 
their  patrons. 

The  high  tension  and  distributing  switchboard  in  the  new  sub- 
station of  the  Montreal  Light,  Heat  and  Power  Company,  which 
is  being  installed  by  the  Canadian  General  Electric  Company, 
is  nearing  completion.  It  is  hoped  that  a  descriptive  article  on 
this  switchboard  will  appear  in  the  News  when  the  work  is 
done. 

300,000  PENBERTHY  INJECTORS. 

The  Penberthy  Injector  Company,  of  Detroit,  was  organized 
in  1886  and  soon  after  began  in  a  small  way  the  manufacture  in 
Canada  of  their  popular  injector.  This  was  done  more  with  a 
view  to  protecting  their  Canadian  patents  than  with  any  great 
business  expectations,  but  the  merit  of  the  Penberthy  injector 
soon  created  a  demand  which  has  resulted  in  a  very  large  busi- 
ness. 

The  business  soon  outgrew  its  rented  quarters  in  Windsor, 
Ont.,  and  in  1901  land  was  purchased  nearer  the  centre  of  the 
city,  upon  which  is  now  erected  a  modern  factory,  with  over  four 
times  the  capacity  of  the  old  one.  With  the  erection  of  the  new 
factory  the  present  company  at  Detroit  decided  to  cast  the  Cana- 
dian branch  adrift,  and  make  of  it  a  separate  company.  They  ap- 
plied for  a  charter  for  the  "  Penberthy  Inspector  Company, 
Limited,"  which  was  granted  by  the  Ontario  Government  for  the 
purpose  of  manufacturing  brass  injectors,  oil  and  grease  cups, 
water  gauges,  gauge  cocks,  lubricators  a^  a  complete  line  of 
steam  specialties. 

The  trade  of  the  Penberthy  Injector  Company  extends  to  all 
parts  of  the  world,  and  in  addition  to  branches  in  London  and 
Australia  they  have  representatives  in  all  the  large  countries  in 
Europe  and  Asia.  The  sales  of  injectors  in  Canada  and  the 
United  States  alone  reached  the  enormous  total  of  over  300,000, 
which  places  the  Penberthy  in  the  front  rank  and  makes  the 
company  the  largest  manufacturers  in  the  world. 

Some  persons  may  not  know  that  the  Penberthy  is  manufac- 
tured in  Canada,  but  their  advertisement  in  this  issue  will  put 
them  right  in  that  respect.  This  up-to-date  and  wide-awake 
concern  are  always  glad  to  give  information  to  engineers  concern- 
ing their  line  of  goods.  A  complete  70-page  book  has  been 
issued  and  will  be  sent  free  to  anyone  interested. 


Pittsburgh  Transformers 


THE  TYPE  K  TRANSFORMER 
(Core  Type.) 


When  you  consider  the  well  known 
reliability  and  efficiency  of  the 
Pittsburgh  Transformer 
and 

the  promptness  and  care  which  the 
Pittsburgh  Transformer  Company  has 
always  given  to  orders  tor  their 
goods, 

can  you  not  see  that  it 
will  pay  you  to  use  them  ? 
Having  taken  the  general  agency 
for  the  Pittsburgh  Transformer 
we  solicit  your 
patronage. 


Genera.!  Agents  for  CdLnadac 

The  R.  E.  T.  PRINGLE  CO.,  Limited 


105  Prince  William  St., 
St.  John,  N.  B. 


172  Dalhousie  St. 
Montreal. 


18  Toronto  St. 
Toronto,  Ont. 
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The  Toronto  Railway  Company  are  said  lo  have  decided  to 
use  iron  poles  exclusively  in  future,  as  they  find  them  more 
economical  and  satisfy  dory. 

The  Ontario  Government  has  received  plans  for  an  extension 
of  the  Sandwich,  Windsor  and  Amiicrsburg-  Electric  Railway' 
south  a  distance  of  5}^  miles  along  the  Detroit  river. 

Messrs.  E.  E.  Sl  ij^ht,  J.  F.  Cattermold,  M.  D.,  and  W.  D. 
Taylor,  of  Toronto,  and  A.  A.  Mahaflfy,  of  Bracebridge,  have 
been  incorporated  as  the  Standard  Meter  Company,  Limited, 
with  a  capital  of  $60,000.  ^ 

In  the  case  of  S.  T.  Willett,  of  Chambly,  against  the  Cham- 
bly  Manufacturing  Company,  the  judge  has  awarded  the  plain- 
tiff damages  lo  the  amount  of  $9,247.76  and  ordered  the  defend- 
ant to  construct  a  crib  throughout  the  entire  width  of  the 
river  to  protect  the  dams,  piers  and  other  works  of  the 
plaintiff. 

The  Harbor  Commissioners  of  Montreal  are  considering  the 
question  of  installing  an  electric  plant.  The  operation  of  the 
grain  elevator  will  require  over  one  thousand  horse  power,  and 
there  will  be  cranes  and  numerous  other  machines  which  will  re- 
quire a  large  amount  of  electrical  energy.  If  a  plant  is  not  installed 
current  will  be  obtained  from  one  of  the  existing  power  companies. 


GlarKson  School  of  Technolopy  loSfI^5.y.^°°'^' 

Courses  leading  to  degrees  of  Bachelor  cf  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH.  Director. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electnc&J 
ai  paratns  is  carried  out  unJerthe  piece  work  system,  tbcy  find  thai  repair  worlc  or 
Apparatus  sent  in  to  be  repaired  or  rewound  interferes  wiih  this  system,  and  in  many 
cases  they  would  prefer  not  lo  do  this  kind  of  work,  as  it  is  almost  impossible  lo  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  treet,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  ai 
makes  of  dynamos  in  st  ck.  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day.  and  work  can  be  finished  in 
the  shortest  pos-^ible  ti  ne  Telephone  Main  3149 


McGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  ifcechauical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I<aw,  Medicinr  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

Thk  Registrar 


Please  mention  the  Canadian  Electrical 
News  when  corresponding  with 
advertisers. 

THE  POPULAR  LAMP 

For  Season  1902-1905 


gives  the  most  useful  light  from  the  least 
amount  of  current,  which  can  be  easily 
demonstrated  by  burning  with  any  other 
make  of  lamp,  in  the  same  room. 
Special  prices  on  large  contracts.  Write 
for  particulars. 

Manufactured  by 

TUG  ONTARIO  LANTERN  GO. 

WAIvTER  GROSE,  Selling  Agent,  Monlrean 


SMEK  iSKOOitE.  QUE 


Saved  $25  per  Month 


A  Customer  Says  :- 


We  find  the  loo  horse  power  enjjine  bought  from  you  very  salisfacioty. 
The  saving;  in  fuel  is  about  §^5  per  month  over  the  enjjine  wo  were 
running:  before. 


mm.  u. 


AOByrs 


tVilliatn  .HrK"?/.  MrKemir  Cre^r-nt.  Tnmttin, 
Watson  Jark  .t'  Co  .  7  St    Hften  Strfrt.  Vnntrrnl 
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The  Oxiey-Enos  Company,  Limiled,  manufacturers  of  elec- 
trical and  fjas  fixture^,  have  opened  offices  on  King-  street  west, 
Toronto. 

An  electric  lighting  and  steam  heating  plant  will  be  insialled 
in  the  new  hotel  now  being  built  by  the  Canadian  Pacific  Railway 
at  Field,  B.  C. 

Mr.  C.  J.  Miller,  of  Orillia,  Ont.,  has  installed  in  his  leather 
tannery  a  5-horse  power  motor,  furnished  by  the  R.  E.  T. 
Pringle  Compan)',  Montreal. 

Fire  on  November  loth  did  damage  to  the  extent  of  $5,000  in 
the  motor  room  of  the  Lake  Superior  Power  Company's  reduction 
works  at  S  ult  Ste.  Marie,  Ont.  Motors,  switch-boards  and 
other  electrical  appliances  were  damaged. 

Hon.  Charles  J.  Doherty  and  Messrs.  M.  J.  Doherty,  George 
H.  Hill  and  C.  A.  Bernard,  of  Montreal,  have  been  incorporated 
as  the  Hii|  Electric  Switch  Company,  with  a  capital  of  $10,000. 
Power  is  given  to  manufacture  and  sell  electrical  machinery  and 
supplies. 


DON'l  BUY  m  EXPERIMENT. . . . 

The  "Triton"  Marine  Gasoline  Motors  are  manufactured  by  a  firm 
which  has  made  a  specialty  of  Marine  Gasoline  Engines  for  years.and 
they  are  the 

Simplest,  Safest  and  Most  Reliable  Motors  on  the  market 

(from  I  'A  to  100  horse  power).  Engines  in  successful  operation  from 
Halifax  to  Vancouver.    Send  for  testimonials. 


-V  HAMILTON  MODEL 

25S  C.\TH.\R1NF,  St. 


WORKS 

HAMILTl 


N. 


TRflDE>  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  -to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


THE  GHNHDIHN  HEINE 
SAFETY  BOILER  GO. 

JOHN  J.  MAIN,  Manager. 
Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 


for  all   pressuTes,   duties   and  fuel. 
■  rom  7s  to  600  h.  j).  each.    N.  B. — We  do 
not  make  small  boilers. 

Rkfhrknces  :—  The  Toronto  Electric 
Light  Co  ,  Limited  ;  Tlie  T.  Eaton  Co.. 
Limited  ;  The  Massev-HarrisCo  ,  Limited, 
The  Gutta  Percha  'Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  1  entral  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


RECENTLY  PUBLISHED 


TORONTO, 
Send  for  Table  of  Con  ri;N  is. 


THE  Gf\Nf\Dlf\N  'Hf\ND-BOOK 
OF  STEf^AA  f\ND  &bEGTRIGITY 

BY  WILL  AM  THOMPSON 

170  Pages,  Illustraled  In  Strojig  Cloth  Binding 

^"HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
Ill  ihe  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRIGE  50  OTTUSTTS 

Tlie;  G.  H.  Mortimer  Piiblistiiiuj  Gonipaiiy,  o!  Toronto.  Limited 


CANADA 


I'lill   m  ight  guaraiilccil  to  r.-icli  spool. 
Wan.iiiled  lo  be  absohitilv  iiiiifciriii,  nli.ibh 
Mild  .•iciiuate.    Send  for  rat:iIog, 

HARVARD  ELECTRIC  CO., 

242  226  South  Clinton  Street 

CHICAGO.  ILL. 


^  TELEPHONE'S 

Wc  manuracturc  TKLEPHONES  tor  all  kinds 
of  service  ;  central,  excliaiii^e,  faclor)',  warc- 
hou.se,  etc.  Otir 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  iiLstrtuiient ,  perfecl 
in  construction  and  design,  with  no  exposed 
contacts  or  wires,  and  has  many  other  points 
of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Write  us.    Our  prices  are  right. 

John  Starr,  Son  &  Co.,  Limited,  hal^fax.'n.s. 
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A  telephone  system  will  likely  be  installed  at  Queen's  Univer- 
sity, Kingston. 

Mr.  J.  E.  Bull,  manager  of  the  Bell  Telephone  Company  at 
Guelph,  Ont.,  for  the  past  three  years,  has  been  transferred  to 
Calgary,  N.W.T. 

Hon.  Thomas  Greenway  has  installed  a  private  telephone 
system  connecting  his  residence  at  Crystal  City,  Man.,  with  his 
farm  and  the  station. 

The  Ottawa  Electric  Railway  Company  are  installing  a  new 
system  of  heating  for  their  car  sheds  on  Albert  street.    The  hot 


air  will  be  obtained  from  the  Ottawa  car  company's  shops  and 
drawn  into  the  shop  by  means  of  large  fans,  to  be  operated  by 
electric  motors.  The  pipes  through  which  the  air  will  pass  are 
about  one  foot  in  diameter. 

The  town  council  of  Minnedosa,  Man.,  have  accepted  ihe  pro- 
position of  E.S.  Harrison,  of  Winnipeg,  to  install  an  electric  light 
plant  for  the  town.  Mr.  Harrison  agrees  to  equip  and  maintain  a 
system  costing  not  less  than  815,000,  and  to  supply  1,800  candle 
power  arc  lights  at  S90  per  annum  and  incand;scen[  lights  at  the 
same  rate  as  is  charged  in  Neepawa.  The  town  grants  him  an 
exclusive  franchise  for  ten  years  and  donates  sufficient  land  on 
which  to  build  a  power  house.  At  the  end  of  ten  j'ears  the  town 
may  buy  the  plant  at  a  price  to  be  fixed  by  arbitration. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 
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We  manufacture  Electrical  Ma- 
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Power,  fiom  '4  to  10  h.p. 


We  have  Electiic  and  Waier  Fans 
and  all  Electric  Supplies. 
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40  Sheriff  Street 
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Westinghouse 


Transformers 


Wes'inghouse  Type  N  and  O  D.  Transformers 
show  practically  no  difference  of  temperature  as 
measured  by  a  thermometer  placed  between  the 
coils,  or  as  measured  in  the  copper  by  the  re- 
sistance method. 

This  is  actual  proof  of  uniform  temperature. 
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Ahearn  &  Soper  Limited 

Ottawa,  Canada 


Cross  Sectior*  of  Type  N  Transformer. 
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The  Toronto  Street  Railway  Company  have  just  finished  the 
work  of  welHing-  the  rails  on  Church  street  so  as  to  make  a  con- 
tinuous rail  between  various  intersections  of  King,  Queen  and 
Carlton  streets.  In  other  sections  of  the  city  similar  work  is 
under  way.  It  is  claimed  that  by  this  means  there  i>  a  saving  in 
electric  power  equal  to  $50  per  car  per  year. 

The  electric  light  and  gas  plants  in  the  town  of  Owen  Sound, 


Ont.,  are  to  be  taken  overly  the  corporation,  an  agreement  to- 
that  end  having  been  reached.  The  Owen  Sound  Electric  Illum- 
inating &  Manufacturing  Company  will  realize  $33,400  for  their 
electric  plant,  and  the  Owen  Sound  Gas,  Light  &  Fuel  Company 
$38,600  for  their  gas  plant,  making  a  total  of  $72,000  for  the  twcr 
plants.  Both  the  company  and  the  corporation  recognized  th& 
advisability  of  avoiding  arbitration. 

The  corporation  of  Vernon,  B.C.,  is  building  a  power  house. 


-A  Single  27  inch- 


Victor  Tvirbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Klectrical 

Pvimping  Machirvery 

for  all  purposes, 

Air  Compressors 

for  the  Air  Lift  System  and  general  use, 

Air  Pumps,   VoLCUum  Pvimps, 

and  Jet  and  Surface  Condensers. 

™  immmi  i  mmm  co. 

2'/ 8  LEHMAN  ST.,    DAYTON,  OHIO,  U.S.A. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical  Purposes.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimraed,  cut  sheets  or  segments 

JOHNSON.   WILLATS  &  CO..  ^^^K^ngStree^tWes. 
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are  thoroughly  reliable  drivers  for 
Electrical,  Mill  and  Factory  Pur- 
poses.    We   give    full  results  \n 
.  practice  as  well  as  in  tests. 

Our  wheels  are  strong,  light 
and  durable,  and  our  installation.'^^ 
the  simplest,  cheapest  and  best. 
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The  Winnipeg-  Street  Railway  Company  are  installing-  another 
Sjoiler  in  their  power  house. 

Mr.  E.  S.  Harrison,  of  Winnipeg,  has  installed  an  electric 
;iig-ht  plant  at  Carman,  Man. 

The  ratepayers  of  Listowel,  Ont.,  will  vote  on  a  by-law  in 
January  to  take  over  the  waterworks  and  electric  light  systems 
<of  the  town  and  operate  them  under  municipal  control. 

At  the  next  session  of  the  Ontario  Legislature  a  charter  will 
tbe  asked  for  by  the  Lac  Seul,  Rat  Portage  &  Keewatin  Electric 
liailway  Company,  nv'ith  power  to  build  and  operate  an  electric 
railway  between  Lac  Seul  and  the  Mikado  Mines,  passing 
Ihrough  Rat  Portage,  Norman  and  Keewatin^ 

Seven  of  the  new  buildings  to  be  built  in  Montreal  by  the 
Canadian  Pacific  Railway  are  now  completed  or  under  way. 
"White  electricity  will  be  the  motive  power,  it  has  not  yet  been 
decided  whether  the  company  will  install  a  plant  or  lake  current 
from  an  outside  compan)'. 

The  DiLano-O-born  Engineering  Company,  of  Toronto,  has 
been  incorporated,  with  a  capital  of  $10,000,  to  carry  on  the 
business  of  civil,  mechanical,  electrical  .und  mining  engineering. 
The  members  include  Milton  DeLano,  of  Toronto,  and  F.  C. 
Osborn  and  W.  O.  Henderer,  of  Cleveland,  O.] 

Under  the  g-uidance  of  Prof.  C.  H.  C.  Wright,  about  two 
hundred  students  of  the  School  of  Practical  Science  recently 
made  an  inspection  of  the  development  work  now  being  done  to 
generate  power  at  Niagara  Falls.  Associated  with  Prof.  Wright 
were  Messrs.  F.  W.  Sinclair,  F.  A.  Gaby,  C.  J.  Manson  and 
L.  W.  Morden,  representing  the  different  years. 

Preliminary  arrangements  have  been  completed  for  the  con- 
struction of  an  electric  railway  45  miles  long-  from  London  to 
Port  Burwell,  Ont.  The  company  undertaking  this  work  is  the 
Aylmer  Construction  Company,  Limited,  of  Detroit. 
The  incorporators  are  largely  composed  of  Detroit  and  New 
York  capitalists. 


The  PHILIP  CAREY  MFG.  CO. 

94  IDELSIOE  ST.  L 

Toronto,  Ont. 

Mantfacturebs 

.  .  .  OF  .  .  . 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL, 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

Estimates  Cheerfct-ly  Given 


i 

I 

1 


INCREASE  YOUR  BUSINESS 

by  ha.vir\g 

Efficient  Telephone 
Facilities  ^ 

We  will  quote  you  rates  on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 
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The  BELL  TBLEPHOHE  CO. 

dbT=l=T=l=T=i=l=l=T=l=T=i=T=l=T=X=^^ 


Without  a  Peer  v  V 


The  McEwen  Automatic  High  Speed  Engine  is 
without  an  equal  in  the  class  of  high  speed  engines 

Designed  especially  to  withstand  severe  and  rapid 
fluctuations  of  load  such  as  is  met  with  in  electric  ca 
service,  electric  lighting,  electric  mine  haulage  and  crane 
work,  it  meets  with  duly  unflinchingly. 


Never  has  it  failed  to  sustain  its  guarantee  for  regulation — a 
guarantee  which  has  never  been  equalled  by  any  other  engine. 

The  McEwen  is  built  of  few  parts,  but  every  part  is  sub- 
stantially and  thoroughly  made,  and  wi.en  an  engine  goes  forth 
from  our  works,  we  know  it  can  be  relied  upon  to  perform  everj- 
dut}'  we  claim  for  it. 

It  is  without  a  peer  in' high-speed  engine  service. 

The  Waterous  Engine  Works  Co.,  umttcd 

TBRANTFORD.  ONT. 

Branches,  Winnipeg  and  Vancouver. 
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BRAOSTREET'S 

Capital  and  Suiplus,  $1,500,000. 

Offices  Throughout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.SA, 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  cor- 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met  hants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  End 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
erms  may  be  obtained  by  addressing  the  company  or 
nv  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. Western  Canada,  Toronto. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBKUN 
M.  de  riLLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOBS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


II 


60. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88.' 

London:  Elliott  Bros.,  No.  101  St.  Martin's  Lane 

\^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  oev 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  uns-irpassed  in  poin 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumntion  of  energy. 


STORAGE  BATTERIES 

For  all  Purposes,  Central  Stations,  Automobiles,  Etc, 


Electric  Automobiles 

Electric  Launches 

Portable  Batteries 


Light  Weight       Long  Life       Highest  Efficiency 

Kor  Ca.ta.log-u.e  and.  Fr ices 

Canadian  Motors,  Limited,  710-724  Yonge  St.,  Toronto 


Advertise  in  The  Canadian  Electrical  News. 


SaLinson 


Turbines 


UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizontaLl, 

Single  or  in  Pamirs. 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  Man'fg  Co., 

PETEKBOROUGH,  ONTARIO. 
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TELEPHONES>»oEL 


Milde  Microphnne  ] 

Thtbtst  TRAN5MrTD?  ' 

ii  ♦He  Wi-'ii 

QUEBEC  A£ENTb 

for  the 


FIRE  ALARM  APPARATUS  and 


419  St.  James  St, 

Cor.  Craig, 


i%.ivi  ArrAKAl  US  and  i  montf?f^«i 

TELEGRAPH  INSTRUMENTS    i)  x.?  ^ 

*w       \^     Telephone  Main  iioc 


Electric  Fixtures 
Rosettes,  Sockets,  C\it-Outs, 
Irvce^ndescervt  La>.mps 


Our  Goods  are  High-Grade,  Oi  r  Prices  are  Right. 


The  FIRSTBROOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOGKS 

AND  CROSS-flRMS 

WRITE  FOR  PARTICULARS, 

ifi  I6wone^4.50 

Guaranteed  to  aire  Satisfaction. 

Apply  for  Pamphlets  and  PARTicrLARS  to 

The  SAYER  ELECTRIC  CO.,  60  and  62  Victoria  Square.  Montreal.  Que. 

TeT  Main  4546.       Tel.  East  i:.  ^ 

MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  .Maintenance 
by  communicating-  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

"  I     .  r        raciory  in  uanada 
should  use  the  best  Belting.  Our 
"EXTRA"  brand 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  London,  Limited. 

31-40  Dundas  Street,  Londoa,  Can.— Phone  1103. 
Perfection 

Type   


INTERIOR  CONDUIT 


DYNAMOS 
MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speeder  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


This  pipe  fills  all  of  the  requiremonts  ot  and  is  ap- 
proved by  the  Underwriters  National  Electric 
Association,  and  is  now  made  in  Canada  by 

THE  RICHMONDT  CONDUIT  &  MFC.  CO,  limited 

15-17-19  Jtrvis  Street.  TORONrO.  CAKAP.* 


